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Abstract

Aims: The present paper focuses on the measurement of health literacy (HL), which is an important
determinant of health and health behaviours. HL starts to develop in childhood and adolescence; hence
there is a need for instruments to monitor HL among younger age groups. These instruments are still
rare. The aim of the project reported here was therefore to develop a brief, multidimensional, theory-
based instrument to measure subjective HL among school-aged children. Methods: The development of
the instrument covered four phases: item generation based on a conceptual framework, a pilot study
(n=405), test-retest (n=117), and construction of the instrument (n=3853). All the samples were taken
from Finnish 7" and 9% graders. Results: Initially, 65 items were generated, of which 32 items were
selected for the pilot study. After item reduction, the instrument contained 16 items. The test-retest
phase produced estimates of stability. In the final phase a 10-item instrument was constructed, referred
to as Health Literacy for School-aged Children (HLSAC). The instrument exhibited a high Cronbach alpha
(.93), and included two items from each of five predetermined theoretical components (theoretical
knowledge, practical knowledge, critical thinking, self-awareness, citizenship). Conclusions: The iterative
and validity driven development process made it possible to construct a brief multidimensional HLSAC
instrument. Such instruments are suitable for large-scale studies, and for use with children and

adolescents. Validation will require further testing for use in other countries.
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INTRODUCTION

According to a World Health Organization report [1] there is a health literacy (HL) crisis in Europe and
beyond, due to a mismatch between individuals’ competence capital and the increasingly complex
requirements posed in taking care of one’s health. According to a recent study, over 10% of Europeans
have insufficient HL, while almost 50% have limited (insufficient or problematic) HL [2]. Inadequate HL
has consequences at both the individual and societal level. It has been reported as an independent risk
factor for health [3], being associated for example with problems in interpreting health-related
information, more frequent hospitalization, incorrect use of medicines, poorer health status, and

increased mortality [4] — all this in addition to higher healthcare costs for society as a whole [5].

During childhood, a foundation is laid for many health behaviours, and for overall health and wellbeing.
Moreover, HL itself starts to develop in childhood, and there is therefore a need to focus on HL among
younger age groups. At the present time, a particularly important issue for children and adolescents is
the complexity of the challenges faced in taking care of one’s health. The modern environment exposes
children and adolescents to many unhealthy behaviours, such as physical inactivity [6] or excessive gain
of energy [7]. Increasingly, the Internet and other media expose children to information of varying

quality [8], with media platforms for both positive and negative learning about health issues [9].

There are numerous contested conceptualizations of HL. The definitions vary from a fairly narrow focus
on the reading, writing, and numeracy needed in a healthcare or medical context (i.e. functional health
literacy) [10], toward a broader focus involving cognitive skills, social skills, and the motivation to
promote and maintain health in general [11, 12]. It seems unlikely that any definition of HL will work in
every situation; thus any useful or meaningful definition will be highly dependent on the purpose and
context of its use. This holds true also for measures of HL. In fact, in parallel with the lack of an agreed
HL definition, there is no generally accepted view on how HL should be measured [13].

Just as there have been differences in HL conceptualizations, there have been varying measures of HL.

These have ranged from a narrow focus on functional skills, as with the Test of Functional Health



Literacy in Adults (TOFHLA) [14], toward broader competence operationalizations, as with the Health
Literacy Questionnaire (HLQ) [15]. Moreover, variation exists according to whether one is seeking to
measure subjective (i.e. self-reported, perceived) HL, or objective (performance-based) HL. There has
been a tendency to attach more value to the objective measures [16]. However, current subjective
measures have succeeded in measuring comprehensive (i.e. multidimensional) HL, which is still not the
case with many objective tests [17]. Kiechle et al. [13] go so far as to argue that subjective instruments
“could allow more efficient research for health literacy’, on the grounds that they can be more easily
applied to large samples [18]. For the most part, subjective measures focus on individuals’ perceived
competence, that is, their self-efficacy. Many of these measures are based on more than three decades
of extensive research, showing a clear link between self-efficacy (i.e. perceived competence) and health
behaviour [19]. According to Bandura [20] “efficacy beliefs influence goals and aspirations” and ‘the
stronger the perceived self-efficacy, the higher the goals people set for themselves and the firmer their
commitment to them’. If this is so, it would indeed indicate a need to study how people perceive their
competence regarding health-related issues. All in all, one can say that it is crucial to select or develop
an instrument that fits with one’s purposes, whether that purpose involves focusing on a narrow or

broader notion of HL, or an objective or subjective means of measurement.

Currently, we are in need of reliable and valid HL instruments for different age groups and contexts.
Despite an increasing interest in measuring HL, tools for examining children’s and adolescents’
subjective HL at the population level are still rare [21, 22]. Here it should be noted that in many studies
aimed at measuring adolescents’ HL, the instruments applied have not been validated for the target
group [23]. Moreover, the majority of studies on adolescents’ HL have focused purely on functional
health literacy, highlighting the need for instruments based on a broader notion of HL. Brevity is also a
consideration, since the instruments used should be brief enough to be reliably used with children. The
length of the instrument becomes particularly important when the aim is to use it in more extensive
surveys, involving an examination of the links between HL and other phenomena, such as health
behaviour or perceived health among children. The aim of the present study was thus to develop a brief,

comprehensive, and theory-based instrument for measuring subjective HL among school-aged children.



METHODS

The development of the HL instrument comprised four main phases [24]: item generation, piloting, test-

retest, and construction of the instrument (Table 1).

Table 1. Overview of the HL instrument development process

Phase

Item reduction

1. Item generation

Contextualization, the five core components of HL (theoretical knowledge,
practical knowledge, critical thinking, self-awareness, citizenship)

Reading and synthesis of relevant literature and existing instruments

Formulation of the items
Item selection for the pilot study (iterative process of evaluation and
discussion by an expert group)

65 items - 32 items

2. Pilot study (n=405, 7" and 9*" graders)

Data analysis: inspection of distributions, reliability analysis/internal
consistency, confirmatory factor analysis, factor loadings and content of
the items, examination of model goodness and sufficiency

Qualitative item analysis: four class-level discussions on the
comprehensibility of the items, reformulation of three items

32 items - 16 items

3. Test-retest (n=117, 7t" and 9" graders)

A two-week interval, the same pupils, structural equation modelling with
one latent HL factor and with the five factors derived from the theoretical
core components

16 items

4. Construction of a brief instrument (n=3853, 7" and 9*" graders)

Data analysis: inspection of distributions, reliability analysis/internal
consistency, confirmatory factor analysis, factor loadings and content of
the items, examination of model goodness and sufficiency, regression
analysis to predict the relationship between 10- and 15-item instruments,
10-item test finalized

16 items =
15 items >
10 items

Item generation (1st phase)

Item generation involved two steps, namely the conceptualization and synthesizing of relevant

literature, and the formulation of the items. In the first place, as suggested by Pleasant, McKinney, and



Rikard [25] the instrument was explicitly developed on a testable conceptualization of HL, i.e. one which
highlights the multidimensional nature of the concept. Due to an interest in assessing (i)
multidimensional HL, in (ii) an educational setting, among (iii) school-aged children, Paakkari and
Paakkari’s [26] conceptualization of HL as a learning outcome was chosen to guide the construction of
the items. Their conceptualization of HL and its components is based on an understanding that HL can
be explicitly defined, operationalized, and translated into pedagogical practices. This is particularly
important when the intention is to move beyond HL assessment towards how health literacy can be
developed further among the target group. According to such a conceptualization, HL ‘comprises a
broad range of knowledge and competencies that people seek to encompass, evaluate, construct and
use. Through health literacy competencies people become able to understand themselves, others and
the world in a way that will enable them to make sound health decisions, and to work on and change

the factors that constitute their own and others’ health chances’. [26, 136]

This definition of HL incorporates five core components: theoretical knowledge, practical knowledge,
individual critical thinking, self-awareness, and citizenship (Table 2). These components (in other words
broader competence areas) are partly overlapping, and they are not necessarily fully hierarchical, even if
some elements of a hierarchy can be found. The components encompass how HL expands from mere
literacy on certain health topics towards a deeper literacy, in terms of realizing the potentials in oneself,

others, and the world beyond.



Table 2. The contextualization of HL: the core components [26]

Five core components of HL

The theoretical knowledge of health issues contains a range of principles, theories, and conceptual
models. Knowledge is viewed as something explicit, factual, universal, formal, and declarative. It
includes lower levels of thinking skills, such as remembering.

Practical knowledge (i.e. procedural knowledge, skills) can be seen as a competency that allows one
to put theoretical knowledge into practice. Whereas theoretical knowledge is something applicable
to many different situations, practical knowledge can be seen as usable only in specific contexts. It is
partly rooted in the individual’s experiences, and thus it includes tacit, intuitive, or implicit
knowledge. Practical knowledge contains basic health skills such as the ability to find health
information, the ability to seek health services, and the ability to give first aid.

Individual critical thinking can be understood as the ability to think clearly and rationally. It is based
on having a curious and investigative attitude towards the world, and a desire to understand health
issues in a deeper way. In practice, critical thinking contains higher level thinking skills, such as an
ability to analyse, evaluate, and create something new; this could include e.g. the ability to search for
the logical connections between health ideas, to solve problems, to argue, to draw conclusions, or to
assess the validity of health information.

Self-awareness is the ability to reflect on oneself and it make possible the personal contextualization
of health issues. Through self-reflection, the individual becomes conscious of his/her own thoughts,
feelings, needs, motives, values, attitudes, and experiences, and is able to consider how these relate
to ways of behaving in an individually health-enhancing way. An important part of self-awareness is
the ability to reflect on oneself as a learner.

Citizenship involves the ability to take social responsibility, and to think of the probable
consequences of one’s own actions on others. The ability to act in an ethically responsible way
means that individuals are able to consider health issues beyond their own perspective: they may
become aware of their own rights and responsibilities, and the effects our actions or thoughts may
have on other people or on the environment. The component further includes the ability to identify
and work on factors that influence one’s own and other people’s possibilities to achieve or maintain
good health.

Thereafter, existing theoretical and empirical HL literature (and also relevant health promotion and
educational literature) was critically examined by an expert group. The group consisted of researchers in
the field of health promotion, education, and psychology. The group members were experienced in
teaching at different levels of the educational system (comprehensive school, upper secondary school,
and higher education), and in developing national curricula for health education in schools. There was
also consultation with external experts in developing HL instruments. Previous studies on HL instrument
development (such as HLQ [15] and the European Health Literacy Survey Questionnaire (HLS-EU-Q) [27])

afforded ideas, patterns, and examples for item design, as did Bloom’s taxonomy [28]. The expert group



aimed to ensure that the content of the items matched the core components of HL (content validity

[29]).

The expert group then generated 65 items covering all five core components of HL. After an iterative
process of reading and re-reading, discussion with the expert group, and consultation with external
researchers, 32 items were included in the pilot study. The item formulation and the response scale
were based on the guidelines for measuring general self-efficacy [30]. Thus, all the items took the form
“I am confident that...”, with the response options ranging from “not at all true” to “absolutely true”
(Likert scale with 4 options). There were no non-committal options (such as “l can’t say” or “No
opinion”). In the instrument itself the items corresponding to a given component (out of the five) were

mixed among items from the other components.

The pilot study (2nd phase)

In the autumn of 2013, the HL instrument with 32 items was piloted in two upper secondary schools in
Finland. This formed part of a pilot study for the collaborative cross-national project of the World Health
Organization (WHO) entitled Health Behaviour in School-aged Children (HBSC) [31]. The schools were
chosen via a discretionary sampling method. The sample included a total of 401 pupils (7th graders,
n=202; 9th graders, n=199). The pupils filled the survey anonymously in the course of one lesson (lasting

45 minutes).

In analysing the responses, the distributions of all the items were examined, and four items with very
low discrimination power were removed. Next, a confirmatory factor analysis (CFA) was applied to the
remaining 28 items (in conjunction with theoretical consideration of the item contents) to identify the
best items. The model to which the CFA was applied was specified a priori, on the basis of a theoretical
conceptualization involving five fixed factors. Items were removed one by one, on the basis of the factor

loadings, plus careful consideration of the item content.



The fit of the model to the data was tested via the following: Chi-square test, Root Mean Square Error of
Approximation (RMSEA), Comparative fit Index (CFI), Tucker-Lewis Index (TLI), and Standardized Root
Mean square Residual (SMRM). All the analyses were conducted with Mplus 7.3. Because the data had a
hierarchical structure (pupils nested in classrooms), models were built with a COMPLEX option provided
in Mplus; this was done to correct for the standard errors in the models according to the nested data

structure.

With a view to content validity, all the items were discussed with adolescents, in order to secure
maximum comprehensibility and clarity of the items. The discussions were conducted in four classes

(two 7t grade classes and two 9™ grade classes, with 20—24 pupils in each class).

Test-retest (3rd phase)

The version used in the test-retest phase consisted of 16 items. The sample consisted of 117 pupils (7*
and 9t graders) from one school. The school was a normal Finnish upper secondary school, and it was
selected via discretionary sampling. Fourteen pupils dropped out between the measurements. The test-
retest was organized under similar conditions, but with a two-week interval. There are differences in the
guidelines for the optimum test-retest interval, but it has been argued that a shorter interval may help
students to remember their answers, and that a longer interval between the measurements can indicate

the stability of the phenomenon rather than the reliability of the instrument [24].

Response consistency over time [29] was examined via structural equation modelling (SEM), using
Mplus 7.3. The latent HL factor for the 16 items was estimated for both time points. In the model, the
retest latent factor was regressed on the latent HL factor at the first assessment time-point. No error
covariances between the items were allowed in the models. In addition, the stability of the five
theoretical components was examined by constructing the model with the same five latent factors at

test and retest.



Construction of a brief instrument (4th phase)

The data were collected in Finland in 2014, as part of the HBSC study. The HBSC study provides
information on adolescents’ demographic factors, health behaviours (health promoting behaviours, risk
behaviours), perceived health, lifestyles, and life circumstances; thus the HL instrument (having reduced
it to 16 items) was part of this broader survey. The nationally representative sample consisted in total of
3853 pupils (for 7t" graders n=1918; for 9" graders n=1935) from 359 schools. The schools were chosen
from the Finnish school register using a cluster sampling method that took into consideration provinces,
the type of municipality (urban, semi-urban, rural), and the size of the schools. The participating class in
each school was randomly selected. Thirteen- and fifteen-year-old participants responded voluntarily
and anonymously to a standardized questionnaire administered in the course of one 45-minute lesson.
Pupils were informed about the confidentiality of the study, and the fact that only group-level results

would be reported.

As a first step, the instrument was reduced from 16 to 15 items, with each factor having an equal
number of items. One extra item that had remained from the previous round (involving the self-
awareness factor) was removed after inspection of the distributions and the item loadings. The 10-item
version of the instrument was constructed using the same item reduction process as in the pilot study
phase, i.e. inspection of the item distributions, internal consistency estimates (Cronbach’s alpha), factor
loadings, and CFA model fit, in addition to examination of the contents of the items. In order to examine
the sufficiency of the 10-item version of the instrument, a regression analysis was conducted in which

the 10-item version was set to predict the longer version of the instrument.

RESULTS

Pilot study

At the start of the pilot study there were 32 items, then after item reduction the instrument contained

16 items. The plan had been to reach a valid and reliable 15-item solution with three items representing



each theoretical HL component. However, one extra item was added to the self-awareness component,

for content-based reasons, and with a view to finding the best possible combination of items.

The Cronbach alpha for the entire 16-item HL-measure was very high (.94). In the final one-factor CFA
model with 16 items, no error covariances between the items were allowed (y2 (104) = 261.69, p=.000;
RMSEA = .06, CFl = .93, TLI = .92, SRMR = .04). The standardized factor loadings were between .57 and
.74, with the majority being above .70. The Cronbach alphas for each of the five factors (based on the
theoretical HL components) were between .75 and .84. Hence the internal consistency of each of the HL

components was at an adequate level.

The pilot phase included also class-level discussions with the pupils. In general the pupils considered
that the items were understandable. However, three items required some reformulation to avoid

ambiguity.

Test-retest

The reformulated 16-item instrument was utilized with 117 pupils in the test-retest phase. In the SEM
with one latent HL factor at both assessments, the standardized stability estimate was .83. The SEM
with five factors also exhibited high stability estimates: theoretical knowledge .88, practical knowledge
.81, critical thinking .81, self-awareness .84, and citizenship .90. These estimates suggested adequate

test-retest reliability for HL, and also for the predetermined factors.

Construction of the 10-item HLSAC instrument

As an initial step, the instrument was reduced to 15 items, with each factor addressed by three items.

Thereafter, the instrument was reduced to a 10-item Health Literacy for School-aged Children (HLSAC)

instrument (figure 1). Five of the ten items were informed by the HLQ [15]. The distributions of all the



items were reasonable, and none of the answer options accounted for more than 50% of the answers.
For the 10-item instrument, Cronbach’s alpha was high (.93), suggesting high internal consistency. The

Cronbach alphas for the five core components (each with two items) were also reasonable (.69 —.77).

Figure 1. The Health Literacy for School-aged Children (HLSAC) instrument: Cronbach alphas, item

loadings, and R? values

Item loadings R a

Having good information regarding health | 0.587

29 Theoretical
Ability to give examples of things that promote health | 0.687 kriowledge
Ability to find health-related information that is easy to understand I 0638

. Practical

7 knowledge
Ability to followthe instructions given by doctors and nurses | 0.505
Ability to decide if health-related information is right or wrong | 0.552

74 (.r.-tlt.al
Ability to compare health-related information from different sources | 0434 thinking
Ability to justify one’s own choices regarding health | 0.644

Self-

42 awareness
Ability to judge how one’s own behaviour affects one’s heaith | 0424
Ability to judge how one’s own actions affectthe surrounding 0.655
natural environment 3

73 Citizenship
Ability to give ideas on how to improve health in one’s immediate 0558
surroundings '

The 5-factor model with 10 items (x? (25) = 681.41, p < .001; RMSEA = .08, CFl = .96, TLI = .92, SRMR =
.03) showed strong correlations (.95—-1) between the factors. For this reason, the final model (figure 1)
was constructed as a one-factor model. The model had good item loadings and — considering the large
sample size and the fact that no error covariances were allowed between any of the items —it also had a
reasonably good fit to the data (2 (35) = 948.64, p < .001, RMSEA = .08, CFl = .94, TLI =.92 and SRMR =

.04.).



Finally, a regression analysis was conducted in order to examine the relationship between the 10- and
the 15-item instrument. The 10-item HLSAC instrument predicted approximately 97% of the variance of

the 15-item instrument (R% = .97, p < .001).

DISCUSSION

The objective of this study was to develop a brief and comprehensive theory-based instrument (HLSAC)
to measure school-aged children’s subjective HL. The instrument was based on a definition of HL [26],
and was explicitly operationalized to measure five theoretical components. The goal of the iterative,
systematic, and validity-driven development process [24] was that the instrument should encompass a
wide range of competencies, covering the demands made on pupils by present and future society. In
conjunction with this, bearing in mind that the theoretical background is based on seeing HL as a
learning outcome, the items should be capable of being transformed into pedagogical practices, with a

view to developing the competence that any given item is taken to represent.

There seems to be a clear need for this sort of instrument, given the lack of population-level
instruments for inspecting school-aged children’s subjective HL [21, 22]. Given that a low HL level seems
to be a risk factor for health [3] and associated with a poorer health status [4], and also that the
foundation for health is built during childhood, it is important to gain information on the overall level of
children’s HL, and further, on how the level of HL varies between different subgroups. It should then be
possible to design and direct effective interventions. The availability of a brief, valid, and reliable
instrument is important for large-scale studies, and is particularly useful in studies with children and
adolescents. If the survey is too long, or if the instrument contains too many items, pupils get tired of
responding, and this is likely to reduce the reliability of the study. Since the instrument we finally arrived
at contains only ten items, it can be included in large scale surveys to measure the association between
HL and other phenomena such as health behaviour or perceived health, without extending the overall

length of the survey too far.



The approach to developing an instrument followed generally accepted steps and principles. The major
challenge was to determine items and combinations that represented wide theoretical core
components; hence, the validity of the instrument was taken into account at every phase of study. ltem
generation was based on the iterative work of a broad, experienced, and multidisciplinary expert group,
involving also external specialists. Discussions with adolescents on the comprehensibility of the items
influenced the further formulation of the items. Moreover, findings from the pilot test and from the
test-retest phase directed and contributed to the development of the final brief instrument. The results
indicated that the short HLSAC instrument (i.e. ten items, with two items per theoretical core
component) gives a good representation of the longer instrument. This is a significant issue when one
has to consider how short an instrument can be without losing important aspects of HL (viewed as
multidimensional in nature). The reliability of the instrument was found to be adequate. The high value
for Cronbach’s alpha indicated that the selected items all measured the same construct; furthermore,
the test-retest of the instrument showed high consistency over time, in terms of encompassing one
latent factor, and also the five preselected factors. According to the results, the overall goodness and

adequacy of the instrument were clearly at an acceptable level.

Nevertheless, it is possible to identify limitations, and challenges for further development, even if the
instrument itself worked well with the participants. There is a clear need now to test how far the
instrument is applicable to younger pupils. Furthermore, given that HL is a complex phenomenon, there
will inevitably be ongoing discussion of the essential HL components and their associations, of what a
certain item may represent, and of how items should be formulated. Discussion may touch on the fact
that in the model with 5 factors and 10 items there were correlations between the factors, with the final
model thus being constructed as a one-factor model. The one-factor model describes a single
phenomenon, here taken to denote ‘health literacy’. It should be noted that on the basis of the
background theory, the core components are partly overlapping and have some hierarchical elements;

hence it is not surprising that cross-correlations were found.



One significant issue involves comparing the results of subjective and objective HL measurements, and
studying how the level of HL is connected to adolescents’ self-reported health behaviour, or perceived
health. Obtaining international comparative data could deepen our understanding of how well the
HLSAC instrument works in different cultural and educational contexts. Overall, research on the
measurement of adolescents’ HL is very important, not just for the sake of making a methodological

contribution to the field, but also for the health of the adolescents themselves.
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