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ABSTRACT

Introduction Health literacy (HL) concerns the knowledge
and competences necessary for people to meet complex
health demands. The aims of this study are to assess the
level of HL in a sample using the Italian version of the
Newest Vital Sign and the association of HL and selected
antecedents with health outcomes, and to develop and
validate the Italian version of the three Brief Health Literacy
Screeners, two subjective numeracy items and the short
form and the short-short form of the European Health
Literacy Survey Questionnaire.

Methods and analysis The study adopts a cross-
sectional design and is being conducted in Florence, with
information collected through telephone interviews. The
population-based sample has been randomly selected
using the registries of eight general practitioners (GPs).
Based on a power calculation, 480 subjects will be
included. Participants have been randomly offered two
different questionnaires, each containing different HL
measures. Data on sociodemographics and important
antecedents and consequences of HL will be collected
and the distribution of HL levels calculated. The mediating
role of HL will be assessed using Preacher and Hayes’
model. To assess the concurrent validity of the HL scales,
correlation and receiver operating characteristic analyses
will be performed.

Ethics and dissemination The study protocol has been
approved by the Ethics Committee of the Area Vasta
Centro. Results will be disseminated via scientific journals
and conference presentations, and individual data made
available to the GPs.

BACKGROUND

Health literacy (HL) concerns the knowledge
and competences of individuals necessary
for meeting the complex health demands of
modern society. According to the conceptual
framework of Sgrensen et al ‘HL is linked to
literacy and entails people’s knowledge, moti-
vation and competences to access, under-
stand, appraise and apply health information

Strengths and limitations of this study

» This is the first study in Italy to attempt to assess
health literacy and its related antecedents and
outcomes, and to validate a variety of different
measures.

» The use of numerous measures will enable the
systematic comparison of data with those obtained
in other countries.

» The direct involvement of general practitioners (GPs)
who signed the information sheet and agreed with
the aims of the study could lead to high compliance.

» One limitation of this study is that the sample has
not been randomly selected among people living in
Florence, but from individuals registered as patients
with different GPs.

» Another limitation is that the GPs have been recruited
using convenience criteria, potentially introducing a
selection bias.

in order to make judgements and take deci-
sions in everyday life concerning healthcare,
disease prevention and health promotion to
maintain or improve quality of life during the
life course’.! In their framework, the authors
identified 12 dimensions of HL, as well as
proximal and distal factors (antecedents) that
influence HL and related outcomes (conse-
quences). Distal factors include societal and
environmental factors, whereas proximal
factors are situational and personal determi-
nants such as general literacy, individual char-
acteristics, and prior experience with illness
and the healthcare system. On the other
hand, the consequences at the individual and
population levels refer to health service use
and health costs, health behaviour and health
outcomes, participation and empowerment
in health issues, and equity and sustainability
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of public health issues. Despite this and other concep-
tual models (see, eg, the models of Nutbeam,2 Paasche-
Orlow and Wolf,?’ and Schulz and Nakamoto4) , to date the
causal relationships between antecedents, HL and health
outcomes are still unclear. Only a few studies have system-
atically investigated the role of HL as a mediator between
antecedents and different health outcomes, while many
authors have described HL as a cofactor or confounder
in predicting health outcomes.”™

Many tools exist to measure HL, but to date none of
them are considered the gold standard." " Measures
largely vary in their approach and design, as well as in
terms of their purpose. Some of them are screening tools
that were originally developed for the clinical setting—to
quickly identify patients with lower HL levels. Other tools
were developed for the purpose of measuring the broader
concept of HL to provide an in-depth assessment of the
different dimensions of HL and exploring its relationship
with determinants or outcomes. Moreover, HL. measures
are either performance based (objective) or self-reported
(subjective)."*"” This means that they evaluate an individ-
ual’s HL level by asking individuals to either directly apply
their skills to a healthcare-related task or report on their
skills, such as being confident enough to fill out medical
forms on their own (see, eg, the studies of Chew et al®19y.
Overall, there has been relatively little systematic research
comparing the effectiveness of performance-based
and self-reported measures, specifically with regard to
possible relationships between HL and health outcomes.
As suggested in a recent review, further studies that assess
HL by using performance-based and self-reported tools at
the same time are needed to clarify these aspects.”’

In Italy, research on HL is still relatively new; only a
few studies have assessed and published results on HL in
Italian samples.”’ ** Therefore, the aims of this study are:
1. to assess the level of HL in a population-based sample

in Florence, Italy, using the Italian version of the
Newest Vital Sign (NVS-IT);

2. to assess the association of HL, selected antecedents
and health outcomes, so as to evaluate whether HL
is a mediator, a confounding factor or a cofactor in
predicting the outcome variables;

3. to develop and validate the Italian version of three
subjective Brief Health Literacy Screeners (BHLS)
and two subjective numeracy items, and to assess their
diagnostic accuracy in detecting subjects with limited
HL in comparison to the NVS-IT (concurrent valida-
tion);

4. to develop and validate the Italian version of the
short form (HLS-EU-Q16) and shortshort form
(HLS-EU-Q6) of the FEuropean Health Literacy
Survey Questionnaire (HLS-EU), and to assess
their diagnostic accuracy in detecting subjects with
limited HL in comparison to the NVS-IT (concurrent
validation).

METHODS

The study adopts a cross-sectional design and is being
conducted in Florence, Italy and its surroundings. It
started in February 2017 and will presumably end in
November 2017, with information collected through tele-
phonic interviews.

Study population and sampling criteria

The population-based sample was randomly selected
from the registries of eight general practitioners (GPs)
working in primary healthcare centres of the municipality
of Florence—a sampling method that is also suggested
by other authors (see, eg, the study of Toci et al)
(figure 1). According to the regulations of the National
Healthcare System and the Constitution of the Italian
Republic, in Italy every citizen and foreign resident over
the age of 18 has the right to be registered as a patient
with a GP. Healthcare is provided by GPs free of charge
to all patients. In the municipality of Florence, about 200

| 200 GPs

80 g0 | 92002020 mmmsms
subjects subjects
P e au PRPPPPREPPPPS S PRSP
i
! Aarm Barm Aarm Barm
1
1
i
; 40 40 40 40
i subjects subjects subjects subjects
type-I- type-Il- type-I- type-Il-

questionnaire  questionnaire  questionnaire  questionnaire

Figure 1 Sampling procedure. GP, general practitioner.
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GPs provide continuing and comprehensive healthcare
to individuals who are registered as patients. For each
GP, the number of registered and assisted patients is on
average 1100, with a maximum limit of 1500 patients per
doctor.

The GPs were recruited using convenience criteria.
Both the President of the Provincial Medical Council and
the representative of the GPs at the University Hospital of
Florence informed their colleagues to join the study via
either email or verbal contact. The first eight, to volun-
tarily join the study, were included. Each GP randomly
selected 80 subjects among those registered as one of his/
her patients.

Inclusion criteria were the following: 18-69 years of
age and Italian speaking (since the survey is conducted
in Italian). Exclusion criteria included cognitive impair-
ment, severe psychiatric diseases and end-stage diseases.
Each GP verified the inclusion and exclusion criteria
when selecting the sample.

Sample size was calculated based on the first aim of
this study. Since no data on HL in Italy using Newest
Vital Sign (NVS) as a measure is publicly currently
available, data from the HLS-EU were used as a refer-
ence. Based on the original study that assessed HL
across eight different European countries (Italy not
included),’ Spain—with the highest rate of limited
HL when assessed with the NVS—was chosen (34.3%)
as the expected value. Considering a CI of 95% and a
margin of error equal to 0.05, the sample size was estab-
lished as 480 subjects. An oversampling of 160 individ-
uals is planned to account for problems in recruitment
(ie, subjects not available for telephonic interviews or
refusal rates). If oversampling is not sufficient, a second
random sample will be drawn.

Each subject is randomly allocated to one of the two
arms of the study (A and B), according to the question-
naires used during the interview (type I and type II ques-
tionnaires, respectively).

Procedures: data collection

Each selected subject is contacted via postal mail. Subjects
receive an information sheet signed by both the GP and
the person in charge of the study, which includes a short
description of the study, an invitation to participate and a
consent form. Participants are asked to sign the consent
form and return it via mail to the researchers in charge.
The mail also contains the nutritional label of the NVS-IT.
For further information, email addresses and telephone
numbers of the researchers are provided in the letter.
After receipt of the signed consent forms, the subjects are
contacted over phone for the interview.

Nine interviewers who are part of the research group
make the phone calls. Written instructions on how to
conduct the interview are drawn up and shared within
the research team so as to standardise the procedure and
limit interviewer bias. Each subject is randomly assigned
to one of the nine interviewers and contacted a maximum
of six times before being considered unreachable.

Table 1 Summary of the content of the two types of
questionnaires that will be used in the study

Questionnaire Questionnaire

Questionnaire sections type | type Il
General section X X
Health literacy measurements
NVS-IT X X
The three-item BHLS X
Two subjective numeracy X
items
HLS-EU-Q16 and HLS- X
EU-Q6
Health outcome variables X X

BHLS, Brief Health Literacy Screener; HLS-EU-Q8, short-short
form of the European Health Literacy Survey Questionnaire;
HLS-EU-Q16, short form of the European Health Literacy Survey
Questionnaire; NVS-IT, Italian version of the Newest Vital Sign.

Data are collected using an electronic database and
anonymised by assigning a numeric code to each recruited
person.

To meet the aims of the study, two questionnaires (type I
and type II) have been drawn up, each containing the
sections on the possible antecedents and consequences of
HL, as well as different items to assess HL (table 1). Both
questionnaires have a general section that includes ques-
tions on sociodemographics, familial data (antecedents)
and health-related outcomes. In addition, both ques-
tionnaires include the NVS-T items. However, whereas
the type I questionnaire has three BHLS and two subjec-
tive numeracy items, the type I questionnaire contains a
section with the HLS-EU-Q16.

The questionnaires have both been pretested with a
small sample of volunteers, and take about 20-25min,
depending on the questionnaire.

Measurements

Newest Vital Sign

The NVS is a commonly used objective measure of HL. It
was originally developed in the USA for English speakers
and Spanish speakers.”® However, in recent years, the
NVS has seen increased application in countries other
than the USA,°*™ including Italy (NVS-IT).” Moreover,
it was originally developed to be administered by face-to-
face interviews, although in one study, a web-based survey
was conducted® and in another it was selfadministered.*
To the best or our knowledge, no published studies
have reported NVS data collected through telephonic
interviews.

The NVS-IT consists of an ice cream nutrition label,
with seven associated questions that measure literacy and
numeracy. It produces a final score ranging from 0 to 6,
allowing subjects to be classified in three categories—
high likelihood of limited HL (score: 0-1), possibility of
limited HL. (score: 2-3) and adequate HL (score: 4-6).
This instrument takes very little time to be administered
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(3-5min), and has been found to be easily applicable to
people in different settings.”® ** Since the information
needed to answer the questions has to be derived from
the nutritional label, the label is included in the postal
mail to be sent to the GP-assisted participants.

HL and numeracy screeners

In addition to the NVS-IT, the type I questionnaire also
contains items of two other measurement tools—three
BHLS and two subjective numeracy items. Both measures
are self-reported with Likert-type responses, validated for
predicting NVS scores by a previous study.”

The three BHLS were initially developed and validated
in English.'® They assess literacy, interaction, comprehen-
sion and confidence (self-efficacy) skills. Even though
they were originally developed for the clinical setting,
they have seen increased application in population-based
studies.”*™"!

The two subjective numeracy items—adapted from the
STAT-confidence that assesses people’s confidence in
understanding medical statistics**—were initially also vali-
dated in English. The two questions assess an individual’s
confidence in medical statistics by evaluating numeracy,
comprehension, application/function, decision-making
and confidence. Both tools produce a score to measure
the HL levels.

HLS-EU-Q16 and HLS-EU-Q6

In addition to the NVSIT, the type II questionnaire
contains the HLS-EU-Q16 and the HLS-EU-Q6 which are
respectively the short form and the short-short form of the
47-item European Health Literacy Survey Questionnaire
(HLS-EU-Q47). The HLS-EU was developed in the aim
of measuring and comparing HL levels of populations in
different European countries. Based on the conceptual
model proposed by Sgrensen et al,' a European Union-
funded working group developed the HLS-EU-Q47.* Tt
includes 47 items covering 12 subdomains (including
domains such as accessing and obtaining, understanding
or appraising information relevant to healthcare, disease
prevention and health promotion). It is a self-reported
tool with Likert-type responses (‘very easy’, ‘fairly easy’,
“fairly difficult’, ‘very difficult’) and an associated final
score that measures interaction, comprehension, infor-
mation seeking, application/function, decision-making/
critical thinking, evaluation, responsibility, confidence
and navigation skills. Based on the extended version,
two short versions were developed by selecting 16 items
for the HLS-EU-Q16 and 6 items for the HLS-EU-Q6.
Even though the reduction in the number of items has
decreased the informative value and theoretical scope
of the measure, it has increased its utility by reducing its
administration time, while maintaining strong correla-
tions to the full instrument.**

To generate the score for the HLS-EU-QI6, answers
are dichotomised (‘don’t know’ answers are coded as
missing values). ‘Fairly difficult’ and ‘very difficult’ are
both coded with 0 (zero), whereas ‘fairly easy’ and ‘very

easy’ are both coded with 1. The HLS-EU-Q16 score is a
sum score (range: 0—16) and according to the final score,
three levels of HL have been defined: inadequate HL
(0-8); problematic HL (9-12); sufficient HL (13-16).

Scores for the HLS-EU-Q6 are calculated similarly to
those of the HLS-EU-Q47 (from 1 for ‘very difficult’, to
4 for ‘very easy’). The final score is the mean score that
is calculated if at least five of the six items are completed
and range from 1 to 4. According to the final score, three
possible levels of HL have been defined: inadequate HL
(1-2); problematic HL. (2-3); sufficient HL. (3-4).

Translation of HL measurements

The English versions of the BHLS, two subjective
numeracy items, the HLS-EU-Q16 and the HLS-EU-Q6
have been translated and adapted using standard proce-
dures, including forward and backward translation
(performed by Italian and English native speakers). A
final Italian version was drafted and then shared and
discussed with members of the research group.” Table 2
reports on the Italian versions of the tools.

Antecedents

Data on antecedents of HL were collected according
to the proposal of the HLS-EU® and the Italian lifestyle
surveillance system PASSI (Progress by Local Health Units
towards a Healthier Italy).* In addition to including
questions on gender, birth year, nationality, number of
years living in Italy (for those who were born abroad),
educational level and marital status, the questionnaire
also has questions on the number of family members
living in the same household, whether one has ever
received training or is/has been employed in the field of
healthcare, employment status (currently having a paid
job), financial situation, and whether a family member
or a friend normally accompanies him/her to medical
appointments.

Health outcome variables

According to the Sgrensen modell, many outcomes are
associated with HL. In line with what has been already
made public by the HLS-EU,® the following information
will be collected: self-assessed health status (excellent,
very good, good, so-so/fair, bad), weight and height to
calculate body mass index, health services used in the
last 12 months (number of doctor visits, hospital admis-
sions, emergency department visits and use of healthcare
services such as dentists, physiotherapists, psychologists,
dieticians or opticians. Responses are coded as follows:
0, 1-2 times, 3-5 times, 6 times or more, don’t know/
refusal). To measure health status, subjects are asked
about long-term illnesses (illnesses that have lasted or
are expected to last for at least 6 months), coded in four
categories: yes, more than one; yes, one; no; don’t know/
refusal.

Statistical analysis
Statistical analysis will be performed using IBM SPSS
Statistics for Windows, V.24.0 (IBM) and StatalC V.11
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(StataCorp). For each analysis, an alpha level of 0.05 will
be considered as significant.

Prior to the main analysis, data will be assessed for
non-normality.

Descriptive statistics will be calculated and data will
be presented as percentage or mean+SD. Associations
between variables will be tested using Fisher’s exact test
for categorical data and the Student’s t-test or analysis
of variance for continuous data. Linear regression anal-
ysis will be performed to assess the linear relationships
between HL and covariates. Receiver operating charac-
teristic (ROC) analysis will be performed for validation.
According to the aims of the study, different analyses will
be carried out.

Aim 1. To assess the level of HL in a population-based
sample in Florence, Italy, using the Italian version of the
NVS-IT.

The distribution of HL levels will be calculated with the
results projected back to the target population through
inference analysis aimed at calculating estimates for the
target population.

Aim 2. To assess the association of HL, selected anteced-
ents and health outcomes, so as to evaluate whether
HL is a mediator, a confounding factor or a cofactor in
predicting the outcome variables.

Linear regression analyses will be performed to assess
the linear relationship between NVS-IT scores, anteced-
ents and health outcomes. In the first step, the associa-
tion between antecedents (independent variables) and
NVS-IT scores (dependent variable) will be assessed,
followed by an assessment of the association between
NVSIT (independent variable) and health outcomes
(dependent variable).

The potential mediating role of HL will be assessed
using the Preacher and Hayes’ model,”” which is based
on a normal theoretical approach and bootstrapping
approach for obtaining reliable intervals between vari-
ables.*®* This approach supports the traditional methods
of Baron and Kenny® in studying the effects of mediating
variables.”’

Aim 3. To develop and validate the Italian version of
three BHLS and two subjective numeracy items, and
to assess their diagnostic accuracy in detecting subjects
with limited HL compared with the NVS-IT (concurrent
validation).

Aim 4. To develop and validate the Italian version of
the short form (HLS-EU-Q16) and shortshort form
(HLS-EU-Q6) of the HLS-EU, and to assess their diag-
nostic accuracy in detecting subjects with limited HL,
compared with the NVS-IT (concurrent validation).

To assess the concurrent validity (the degree of agree-
ment between two different tools in measuring the same
concept) and the diagnostic accuracy of the HL scales,
correlation (Pearson or Spearman) and ROC analyses
will be performed. In order to verify that the thresholds
suggested in the original validation studies are capable of
distinguishing individuals with lower HL levels from indi-
viduals with higher HL levels, the sensitivity, specificity,

2; very

3; fairly difficult

Italian version

English version
1; for HLS-EU-Q16 and HLS-EU-Q6, don’t know is coded as ‘missing’.

BHLS, brief health literacy screeners; HL, health literacy; HLS-EU-Q6, short-short form of the European Health Literacy Survey Questionnaire; HLS-EU-Q16, short form of the European Health Literacy Survey

TFor HLS-EU-Q186, “fairly difficult’ and ‘very difficult’ are coded with 0 while ‘fairly easy’ and ‘very easy’ are coded with 1; for HLS-EU-Q86, the coding is as follows: Very easy=4; fairly easy:
Questionnaire.

difficult:
*ltems included in the HLS-EU-Q6

Table 2 Continued
Measurement tool
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positive and negative predictive values and total accu-
racy will be calculated for each potential threshold value.
Based on the already validated NVS-IT, two different anal-
yses will be performed. The first analysis will consider
participants with ‘adequate HL’ on the NVS-IT as being
highly literate and those with ‘possibility of limited HL’
and ‘high likelihood of limited HL' as being less literate.
The second analysis will use a different grouping and
assign those with ‘Possibility of limited HL’ on the NVS-IT
to the highly literate group. The area under the ROC
curve will be used as a measure of accuracy.” To assess the
level of agreement, Cohen’s kappa will also be calculated.

Since the HLS-EU-Q16 has been developed from the
HLS-EU-Q47 using Rash analysis,** this analysis will be
performed on the Italian version of the HLS-EU-Q16
to describe the ‘testitem difficulty’, its strengths and
weaknesses.”

Ethics and dissemination

The study has been designed following the principles
of the Declaration of Helsinki. The protocol has been
approved by the Ethics Committee of the ‘Area Vasta
Centro’ (Local Health Unit of Central Tuscany, Careggi
University Hospital and Meyer University Children’s
Hospital; Ref. CEAVC: 10113, 01 December 2016). As
briefly described above, after data collection, information
will be anonymised by assigning a numerical code to each
participant. Any original identifiable information will be
destroyed once the study has been completed.

Results will be disseminated through peerreviewed
scientific journals and conference presentations. More-
over, grouped data will be made available to GPs. Finally,
the results will be discussed with policy-makers of the
Tuscany Region.

DISCUSSION

Strengths and limitation

To the best of our knowledge, this is the first study in Italy
that comprehensively attempts to assess HL and its related
antecedents and outcomes and to validate a variety of
different measures.

HL levels will be assessed in a population-based sample
via use of a validated measure (NVS-IT), which has been
applied in different countries and contexts® " ** and has
also been used in the HLS-EU.® This will allow for system-
atic comparison of data with those obtained in the eight
countries involved in the European survey. Comparability
will be made easier via use of a population-based sample
of adults, similar to those included in the HLS-EU. In
addition, given that the NVST is already validated in
Italian, the analysis will enable the systematic testing of
the concurrent validity of the newly validated measures.

In this study, telephone interviews are used to collect
NVS-IT data, while in almost all the studies face-to-face
interviews are used. To date, no data have been published
concerning the comparison of NVS data collected using
different methods of administration. Compared with

face-to-face interviews, telephone interviews offer several
advantages,” namely, the elimination of any bias caused
by the appearance of the interviewer, lower costs related
to the transfers of the interviewer or the person inter-
viewed and lower administrative costs. Moreover, there
is some evidence that people are more likely to report
health-related events on the phone rather than in face-to-
face interviews.” The potential problems with telephone
interviewing are instead as follows: the respondent may
seek help from another person at home, and there is no
assurance who the person is at the other end on the line.
This second risk is difficult to completely eliminate, while
the first one is minor,45 since the interviewer would be
able to notice the involvement of other people (ie, the
person on the phone would have to repeat each question
or use the hands-free mode).

Anotherstrength concerns the HL. measures themselves,
as they have already been validated in different languages
and/or settings. Therefore, the diagnostic accuracy of
the newly validated measures will be compared with that
identified in other studies. In any case, as noted by Reeve
and Basalik,”® HL tests were primarily designed to detect
illiteracy, so they often show a ceiling effect when used
in the general population. The ceiling effect can signifi-
cantly skew distribution, giving rise to concern about
attenuated correlation. In our study, this phenomenon
might be observed for NVS-IT, BHLS and two subjective
numeracy items, while the HLS-EU-Q47 and its short
forms have initially been validated in the general popu-
lation. Any possible ceiling effect or skewed distribution
will be considered in the statistical analysis.

Another strength of this study is the direct involvement
of the GPs who have signed the information sheet and
agreed with the aims of the study. Due to their strong
involvement, participants might be more motivated to
participate in the study, which is expected to result in
higher compliance (see, eg, the study of Toci et al®).

One limitation of this study is that while the sample was
randomly selected among people living in Florence, it
includes individuals registered as patients with different
GPs. Moreover, the GPs were recruited using convenience
criteria, which might introduce a selection bias. To curb
some of the bias, GPs were chosen according to their
geographical location, in the aim of covering different
districts in Florence that may present different character-
istics of the residents. Furthermore, the variable thatiden-
tifies the subject’s GP, as well as the number of registered
patients, will be considered and included as a confounder
in the analyses.

Implications

This study has a number of important implications. First
of all, the results of the study will be useful in assessing
the ability of community members to seek, locate and
use health services. Moreover, obtaining validated HL
measures in Italian will support current research efforts
on HL and related outcomes in Italy—both at a popula-
tion-based level and in the clinical setting. As suggested
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by other authors,* it is proposed to use the HLS-EU-Q6
for research other than HL-specific research in Italy.
More specifically, the current plan is to integrate the
HLS-EU-Q6 as a covariate in the Italian lifestyle surveil-
lance system PASSI.

In addition, since the results will be presented and
discussed with the Regional policy-makers, including the
General Directors of Local and Hospital Health Units,
data on HL will also be taken into account when planning
community-based health and marketing activities, educa-
tional strategies to be used in educational campaigns or
campaigns to support the introduction of new services,
screening initiatives (eg, bowel or skin cancer) and vacci-
nation programmes.”

At a patient level, an important implication of the study
relates to the direct involvement of the GPs. Apart from
becoming more familiar with the concept of HL and
its assessment tools, GPs will receive individual data for
their patients, which will allow them to address findings
in their day-to-day practice and potentially improve their
care relationships.
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