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Abstract: A critical health literacy (CHL) approach is recommended for promoting health in the school
context. This construct is complex and includes three interconnected domains: (A) appraisal of critical
information, (B) awareness of the social determinants of health (SDH), and (C) collective action to
promote health and well-being. In recent literature reviews, no measurement instrument that covers
all three domains of CHL in the school-context was found. Our aim was to develop self-reported
measurement scales for each domain of CHL. The development process reported in this study was
conducted in two stages. In the first stage, an initial item pool was generated based on literature
reviews and focus group interviews (N = 15) with adolescents (steps 1–2). In the next steps, items
were adjusted and removed based on the feedback from an expert panel and from representatives
from the target group (steps 3–5). In stage two, we aimed to reduce the number of items and develop
scales for each domain. We then piloted the current draft, which consists of 28 items (N = 114).
A sub-sample (N = 10) of the participants were interviewed after they completed the survey to
examine the instrument’s face validity. Cronbach’s α was used to assess the internal reliability of
the scales; the reliability was promising for scales A (α = 0.83) and C (α = 0.85) but was below the
recommended value for scale B (α = 0.61). The model fit indices were promising (TLIscaleA = 0.97,
RSMEAscaleA = 0.055, TLIscaleB = 1.05, RMSEAscaleB = 0.00, TLIscaleC = 0.95, RMSEAscaleC = 0.074).
The piloted version of scales A and C were positively correlated with subjective health literacy,
health-related quality of life, and subjective health; however, we found no such correlations for scale
B. The post-survey group interviews led to some adjustments in scales A and B. The revised version
of CHLA-Q must be tested using a larger sample; this will enable more robust statistical testing of the
properties of the items and the scale.
Keywords: critical health literacy; health literacy; adolescents; school; health education; lower
secondary schools; health and life skills; well-being
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1. Introduction
Health Literacy (HL) has become a crucial goal of health education efforts across the
globe [1–4]. Adolescents frequently engage with health-related information provided by
their peers, adults, the media, social media, and commercial forces [1]. During the recent
COVID-19 pandemic, the processing of health information has become even more important for individual and collective health. Considering the recent pandemic, researchers
have emphasized the need to see HL in relation to social responsibility and solidarity [5].
Schools are central actors in this area and can help to improve HL and connect it to social
responsibility among all adolescents across diverse social groups [1,4,6,7]. According to the
Norwegian Education Act [8], children and adolescents should gain knowledge, skills, and
attitudes that will help them to master their lives and participate in and contribute to adult
life and the communities in society. A recent update to the national curriculum introduces
a new cross-curricular subject, Health and Life Skills (HLS) [9]. This subject focuses on
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such skills and connects them to health and well-being. HLS has been introduced due to
concerns about the health of children and adolescents; this part of the curriculum aims at
helping school-aged children to develop competencies that contribute to obtaining and
sustaining health and well-being throughout their adolescence and the rest of their lives. In
Norway, the term ‘health literacy’ is not explicitly used in the curriculum; however, the
subject of HLS aligns well with contemporary frameworks and recommendations related to
HL. A recent review of school-based HL interventions emphasize that HL should be taught
across different subjects and using an inquiry-based and critical learning strategy [4]; these
approaches correspond with the purpose and content in the cross-curricular subject HLS.
Globally there is no consensus on a definition for adolescent or childhood HL [10].
However, HL is broadly accepted as a complicated, multifaceted, and multidimensional social construct [11,12]. It revolves around people’s abilities to find, understand, appraise, and
apply health-related information to promote and sustain health and well-being throughout
their lives [13–16]. HL depends on contextual conditions that restrict or enhance an individual’s opportunities [10,12,16,17], such as environmental demands and available resources.
This highlights the need for the entire school and community to be involved in developing
HL. At the individual level, it has been argued that HL efforts in schools should focus on
teaching meta-cognitive skills, such as critical thinking, self-awareness, and citizenship,
rather than on the transfer of theoretical and practical knowledge [18]. In addition, HL
education should draw attention to the social determinants of health and the social power
relations responsible for health inequities [18]. Expanding pupils’ understanding of health
beyond individual actions to social and structural factors can help to reduce the individualistic focus that some HL approaches have been criticized for [6,16]; a concern that has
also been raised regarding the introduction of HLS [19]. Thus, a critical approach to HL is
frequently recommended for school contexts [6,20].
Critical health literacy (CHL) as an aspect of HL, was inspired by literacy research
where critical literacy is defined as “more advanced cognitive skills which, together with
social skills, can be applied to critically analyze information, and to use this information
to exert greater control over life events and situations” [11]. Chinn [21] elaborates on this
and suggests that CHL is a unique concept that includes the following three interconnected
domains: (1) information appraisal, (2) understanding the social determinants of health,
and (3) competencies that enable actions for the promotion of collective health [21–23]. Little
research has been performed on CHL in a school context. In a relatively recent literature
review, only six school-based CHL studies were identified [24]. This review further revealed
that evaluative findings are rarely reported and found no instrument for measuring CHL
as a distinct construct in schools [24]. However, CHL is often operationalized as one level
of a multidimensional HL construct. Even though the HL of adolescents has received less
attention than that of adults, there is a growing body of research in this area.
1.1. Measures of HL for Adolescents
As of this writing, four comprehensive literature reviews of HL instruments for
adolescents have been published [25–28]. Among the measures included in these reviews
are five highly relevant generic instruments that address aspects of CHL in adolescents
(aged 10–17 years), which are available in English [29–33]. Two additional instruments
for adolescents have been published after the most recent review [34,35]. In the following
section, a brief description of the seven instruments is given.
The health literacy measure for adolescents (HELMA) was developed for adolescents
aged 15–18 years old in Iran [30]. It is a multidimensional comprehensive measure with
eight factors and 44 items, including five self-reported items that measure the information
appraisal domain. Another, much shorter instrument, is the HLAT-8 [29]. This was developed in Switzerland and specifically targets HL for family and private contexts. The
measure includes eight items across three theoretical dimensions, four items measuring
functional HL, two items for interactive HL, and two items for critical HL in terms of information appraisal. The health literacy assessment scale for adolescents (HAS-A) measures

Int. J. Environ. Res. Public Health 2022, 19, 3116

3 of 18

HL in the following three factors: communicating health information, confusion about
health information, and understanding health information [31]. The measure focuses on
the health care setting, but also includes items more related to health promotion.
Two instruments were made specifically for the school context. One of which is an
exclusively performance-based instrument for measuring HL in Canadian high school
students [33]. They identified some criteria that adolescents can use to judge the credibility
of health information, among them are the following: (1) accuracy, (2) impartiality, and
(3) relevance. Another measure that was created for the school context is the health literacy
for school-aged children (HLSAC) [32]. It is based on the theoretical framework of HL as
learning outcomes for the Finish school context [1]. HLSAC measures subjective HL with
ten items in one factor with five theoretically distinct components. These are ordered from
the least complex to more advanced as follows: (1) theoretical knowledge, (2) practical
knowledge, (3) individual critical thinking, (4) self-awareness, and (5) citizenship. Theoretically, the components of self-awareness and citizenship are related to the third domain
of CHL, namely collective action for health. Within this framework, citizenship evolves
around the abilities to understand and act upon both the rights and responsibilities that
comes with participation in a democratic collective.
Recently, two more instruments have been developed and adapted from the European
Health Literacy Survey Questionnaire framework (HLS-EU-Q) [15]. The Measurement
of Health Literacy Among Adolescents Questionnaire (MOHLAA-Q) is an age-adjusted
generic instrument developed for adolescents aged 14–17 years in Germany [35]. The final
version consisted of four scales with 29 items in the following three areas: (A) dealing
with health-related information, (B) interaction and communication skills, and (C) attitudes
towards one’s own health and health information. Critical appraisal is measured through
three items in scale A. HLS-Child-Q15 was adapted for children aged 9–10 years [34]. A
selection of items from HLS-EU-Q was modified and distributed to a sample of German
children aged 9–10 years. The final instrument consisted of 15 items measuring generic HL,
of which one item was intended to measure the appraisal dimension relatable to the first
domain of CHL.
For the most part, these studies address the first domain of CHL, namely critical
information appraisal. However, the other two domains—understanding the social determinants of health and collective action for health and well-being—are not explicitly
addressed in existing HL measures for adolescents.
1.2. Aims and Structure
Along with Sykes and Wills [24], we claim that there is no suitable measurement tool
that accounts for all three domains of CHL for use among adolescents in lower secondary
schools. The purpose of the present study was to develop scales to measure all three
domains of CHL. The specific aims were (1) to explore and develop self-reported indicators
of CHL, (2) to test these indicators in a sample of adolescents in lower secondary schools
in Norway before (3) revising the indicators based on item analysis, exploratory factor
analysis, and post-survey focus group interviews. Following the recommendations for HL
research [7,26], we used both qualitative and quantitative approaches and involved the
target group in the development process. We drew on previous research and adapted items
from existing instruments; we also created new items throughout the development phase.
The development process is complex and includes several interconnected steps. To
provide a straightforward reading of the paper, these steps are described chronologically in
the methods and results section.
2. Materials and Methods
2.1. Design
This study reports on the development of three scales in a questionnaire measuring
adolescents’ CHL, named the Critical Health Literacy for Adolescents Questionnaire,
CHLA-Q (Figure 1). In health research, such scales can be developed in the following three
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of the interviews were (1) to explore adolescents’ experiences with and knowledge of the
domains of CHL, (2) to assess the comprehensibility and perceived relevance of the questionnaire items (derived from the literature review of previous measures), and (3) to revise
the items and write new ones based on these data. A theory-based approach was used
in the semi-structured interviews. During the interviews, participants and interviewers
worked together to create mind maps to explore participants’ current understanding of the
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social determinants of health. These conversations were recorded and transcribed before
the analysis.
HyperRESEARCH™ (Version 4.2.5, Research Ware Inc., Randolph, MA, USA. 1988–2018)
was used to structure the transcribed data for the qualitative analysis. A template approach [37] was used; a priori categories based on the theoretical framework of CHL
formed the structure for the analysis. Meaningful and relevant passages in the interview
were coded in appropriate domains and sub-categories and were used to inform item development. In this phase, we generated a first draft of the CHLA-Q consisting of 38 items.
2.2.3. Pre-Testing (Steps 4–5)
To enhance content validity, these items were then examined by experts and by
representatives from the target population [36,38]. The first draft of the items was sent in
paper form to three adolescents. They were asked to mark or comment on any question
they did not understand or found difficult or irrelevant. Three items were adjusted based
on their feedback. An expert panel (N = 5) responded to a digital survey that enabled
comments on the scales and items. The expert panel consisted of three researchers in the
field of health science and two researchers in the field of educational science. A definition
was provided for each domain. The experts rated the items using a three-point Likert scale
(3: essential; 2: useful but not essential; 1: unnecessary). All comments and feedback were
carefully considered, and decisions to adjust or modify items were made by the primary
author, as the scale developer [38]. A total of ten items were removed because they were
rated unnecessary by at least two experts, and several others were adjusted based on the
experts’ comments. The second draft consisted of 28 items in three domains.
2.3. Stage 2: Scale Development
2.3.1. Cross-Sectional Survey (Step 6)
The second draft of the CHLA-Q was distributed to one school for pilot testing. This
school is a participant in the Literacies for Health and Life Skills project [39], which includes
the present study. A written consent form was distributed to eighth- and ninth-grade pupils
and their parents. The digital survey took between 15 and 30 min to complete and was
conducted during school hours. The researcher (primary author) was present, and all
classes were given a standardized introduction about the survey. To collect information on
pupils’ understanding of the different items, the participants were given the opportunity to
ask questions and engage in short conversations with the researcher when needed.
2.3.2. Analysis of Psychometric Properties (Step 6)
The aim of this analysis was to examine the psychometric properties of the items
and the scales and to reduce the total number of items without compromising the internal
reliability or validity of the scales. Each item was analyzed with respect to item difficulty,
variance, and corrected item–scale correlation (ITC). ITC was computed by calculating
Pearson’s correlation among item scores and the remaining sum score within each scale [38].
Item difficulty was assessed by reviewing the means, skewness, and response distribution for each item. To ensure sufficient variance, we also investigated to what extent all
categories were used.
Exploratory factor analysis (EFA) was conducted on each domain separately to ensure
at least ten respondents per item [40,41]. The Kaiser–Meyer–Olkin measure of sampling
adequacy (MSA) was used to determine whether the data was suited for factor analysis
within each scale, and an overall MSA greater than 0.50 was accepted [42,43]. Principal axis
factor analysis, with maximum likelihood factor calculation was performed, and parallel
analysis was applied to determine number of factors to extract [41]. Oblique rotation,
which allows for correlations among factors, was used to facilitate interpretation and to
determine the best factor structure [40]. Items with factor loadings below 0.30 and items that
cross-loaded were removed one at a time. When items were removed, internal reliability
and improvement in fitness indices were considered. The Tucker–Lewis index of factor
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reliability (TLI > 0.95) and the root mean square of residuals (RSMEA < 0.08) were used
as indicators of how well the factor model fitted the empirical data [44]. A Cronbach’s
α of 0.70–0.95 was the desired reliability for each factor [45]. However, when measuring
complex constructs, such as CHL, internal reliability may be obtained at the expense of
content validity, as some degree of heterogeneity in items is necessary to fully examine the
phenomenon of interest [45]. When interpreting and labelling the factors, we emphasized
that the items associated with each factor should make sense according to the theoretical
background and qualitative data retained in the earlier steps of the study [38].
To test convergent validity, we hypothesized that scales A–C should moderately correlate with general subjective HL, health-related quality of life (HrQoL), and subjective health.
Confirmation of pre-determined assumptions is an indication of convergent validity [45].
HL was measured using the HLSAC [32], a ten-item subjective measure of generic HL
that was developed in Finland and has been tested in several European countries [46].
HLSAC has been translated to Norwegian [47] and used in previous studies of Norwegian
adolescents (aged 16–19 years) [47,48]. Scores were summed for a total HLSAC score
ranging from 10 to 40. HrQoL was measured using the Norwegian version of Kidscreen-10,
a shorter version of the more comprehensive Kidscreen-52 instrument [49]. Subjective
health was measured with a single question about the participant’s health status (1: bad;
2: fairly good; 3: good; 4: very good; 5: excellent). Subjective health has been established as
an important health indicator and a predictor of future health outcomes [50,51].
All statistical analysis were performed using RStudio; the ‘psych’ package [52] was used
for EFA and to investigate the internal reliability and convergent validity (correlation tests).
2.3.3. Post-Survey Focus Group Interviews (Step 7)
Interviews were conducted immediately after the participants had completed the
survey. These interviews were used to evaluate how well members of the target group
understood the items and categories and whether they measured the intended domains
of the study [36]. Three interviews (N = 10), each lasting approximately 30 min, were
conducted with the eighth- and ninth-grade participants. The survey items were used
to guide the semi-structured interviews. The interviewees were first asked to talk about
words or questions that they thought were difficult or strange. Then the researcher asked
more specific questions about each scale, including questions about the participants’ interpretations of response categories. All scales were discussed, but not all items. The
perspectives of the target group were emphasized during the development of the fourth
draft of the CHLA-Q (step 7). The results of the psychometric analysis were considered
together with the feedback from the target group. This enabled informed adjustments to
items that performed poorly in the psychometric analysis.
2.4. Ethical Considerations
All steps of this study were approved by the Norwegian Centre for Research Data
(NDS, ref: 313927 & 186349) before data collection was initiated. Services for sensitive data
(TSD) were used to store digital data and ensure safe processing. Minimal identifiable
data were collected, and broad categories of sociodemographic variables were used to
ensure anonymity. Teachers distributed and collected written consent forms from all participants and their parents. On the day of the survey, it was emphasized that participation
was voluntary.
3. Results
The results are presented in three sections. The first section includes the results of the
item development (stage 1) and outlines the process that resulted in the second draft of the
CHLA-Q. The second section reports the results of the quantitative testing of the second
draft and the reduction in items that led to the third draft. The third section describes the
re-examination and revising of scales A–C based on the post-survey group interviews and
presents the fourth draft of the CHLA-Q.

Int. J. Environ. Res. Public Health 2022, 19, 3116

7 of 18

3.1. Stage 1: Item Development
Focus Group Interviews (Step 1)
The focus group participants considered learning about health-related informationappraisal strategies to be meaningful and necessary. They reported knowing about several
critical appraisal strategies, such as investigating the characteristics of the information (e.g.,
who wrote it, when it was written, what sources the author used, and how professional it
looks) and comparing information with other sources. However, they said that they did not
always use these strategies in everyday situations. Most participants agreed that searching
the web for health information could lead to unwarranted anxiety. Thus, being able to
judge the relevance of the information was an important theme for scale A. Moreover, the
adolescents expressed concerns about their abilities to appraise health-related information;
strong dependence on parental help to evaluate the information was consistent across all
the groups. Based on these qualitative data and inspired by the existing measurements
of generic HL in adolescents [30–36], items were generated for the first draft of scale
A. Items addressing the ease or difficulty of asking for help were included, along with
items on comparing sources, assessing the relevance of information to one’s own situation,
and appraising the credibility of information. All the items began with “How easy or
difficult is it for you to . . . ”, and the response options were the following: very difficult (1),
difficult (2), sometimes difficult (3), easy (4), and very easy (5).
To develop scale B, focus group participants and the interviewer created mind maps
together and discussed the factors that the adolescents considered important for health and
well-being. Most participants emphasized the significance of lifestyle factors (e.g., nutrition,
physical activity, sleep). Social support was deemed highly important to mental health (e.g.,
having friends, being noticed/talked to). However, participants also expressed a deeper
awareness of the social determinants of health. Topics, such as democratic participation and
socio-economic factors, were mentioned. The participants also revealed some knowledge
of health inequalities (e.g., cheap food often is less healthy). They were aware of health
inequalities from a global perspective but had less insight on national or local inequalities.
When asked about the relative importance of structural factors (e.g., housing, access to
education) and lifestyle choices (e.g., nutrition, physical activity), most groups indicated
that structural factors were more important. However, these responses might have been
impacted by the context. These discussions were used to further develop items for scale B,
addressing the relationship between individual and collective responsibility for health and
health inequalities due to unequal opportunities. All of the items were introduced with “To
what extent do you agree with the following statements?” The response options were as
follows: completely disagree (1), disagree (2), agree (3) and completely agree (4).
The third domain (scale C) revolves around competencies that enables actions that
promote health in a collective. Chinn [21] suggests that cooperation, empathy, and selfconfidence might impact actions that promote health in a local environment; thus, these
aspects were explored further. The adolescents mostly expressed concerns about social and
mental well-being in the school context, and they reflected on how their own and their
peer’s behavior (e.g., mood, smiles, comments) could affect their social environment. The
participants had many suggestions for improving the structural supports that promote
health and well-being (e.g., more control and predictability, fewer tests, more frequent
breaks, and more physical activity). However, pupils’ experience with participating in decisions concerning these matters varied. Aligning with literature suggesting that citizenship
is an integral part of health literacy [1], scale items were adapted to measure self-efficacy
in social tasks related to acting democratically and with a sense of social responsibility
to benefit health and well-being in a collective. All 11 items in scale C began with the
following phrase: “To what extent are these statements correct for you? I am a person who
. . . ”. The response options were as follows: not at all (1), a little (2), quite well (3), very
well (4), and to a large extent (5).
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3.2. Stage 2: Scale Development (Step 6)
A total of 114 out of 212 (54%) eighth- (60%) and ninth-graders (40%) participated in
step 6 of the study. The proportion of girls and boys were 62% and 38%, respectively, and
32% of participants reported a migration background, defined as pupils with at least one
parent who was not born in Norway. All the participants stated that one or both of their
parents were employed, and 65% reported that both parents had more than three years of
higher education (22% did not know). Most of the participants (92%) reported that they
planned to pursue at least three years of higher education.
A detailed table of the descriptive statistics for each item is provided in the Supplementary Materials Table S1. The mean values varied depending on the scale range; while
scales A and C ranged from one to five, scale B had only four options. For scale A, the
mean ranged from 2.96 to 3.68; for scale B, it ranged from 2.68 to 3.22; and for scale C,
it ranged from 2.88 to 4.28. Most of the items had a slight negative skew; for two items,
skewness exceeded −1 (chl20, chl26). For scales A and C, variance ranged from 0.52 to
1.09 (chl3, chl28), and for scale B, variance ranged from 0.28 to 0.68. For most items, all the
categories were used; the exceptions are items chl11, chl12, and chl17 in scale B. For these
three items, the lowest category (totally disagree) was not used at all. The ITC was positive
and significant (p < 0.05) for most items; the exceptions were item chl10 (r = 0.06) and chl15
(r = 0.09). Generally, items in scale B had a poorer ITC than those in the other scales; the
ITC for items in scale B ranged from 0.06 to 0.51. For scales A and C, the ITC ranged from
0.43 to 0.70.
3.2.1. Scale A: Critical Information Appraisal
The Kaiser–Meyer–Olkin test yielded an overall MSA of 0.83, which indicates that
the data were meritoriously suitable for factor analysis [42]. The factor analyses were
conducted in three stages to reduce the number of items with poor loadings (<0.30) and
of items that cross-loaded. The initial parallel analysis yielded two factors for the nineitem scale. Six items loaded on F1 (perceived ease of judging accuracy), and three items
loaded on F2 (perceived ease of judging relevance and seeking help). The fit indices were
below the recommended minimum for adequate model fit (TLI = 0.84, RMSEA = 0.12) [44].
In the next steps, we removed items chl3 and chl4 to achieve a better balance between
factors and improve the fit indices. In the final EFA (Table 1), we extracted two factors
with eigenvalues of F1 = 2.0 and F2 = 1.7 across seven items. All the variables loaded
above 0.34 on one of the two factors that together explained 52% of the variation. The
seven-item scale had a Cronbach’s α of 0.83 (αF1 = 0.80, αF2 = 0.75). The model fit indices
improved throughout the three stages, and the final model had promising fit with a TLI
above 0.95 and an RMSEA of 0.055 [CI = 90%, 0–0.132]. Two items (chl6 and chl1) showed
substantial cross-loading, suggesting that adjustment might be needed. Theoretically, F1
can be described as perceived ease of judging whether the information is relevant and of
seeking help and F2 as perceived ease of judging whether the information is accurate.
3.2.2. Scale B: Awareness of Social Determinants of Health
The Kaiser–Meyer–Olkin test yielded an overall MSA of 0.62, indicating that the data
were within a mediocre but acceptable range for factor analysis [42]. In the initial parallel
analysis, we removed two factors; however, three of the items did not load sufficiently to
any factor (<0.30), and the fit indices were below the recommended values. In the four
successive steps, we removed items chl10, chl15, chl11, and chl17. At each step, factor
loading, internal reliability, and fit indices were considered. The final EFA (Table 2) yielded
one factor with an eigenvalue of 1.3. This factor explained 32% of the total variance, and
item loadings ranged from 0.37 to 0.80. The fit indices were good (TLI = 1.05, RMSEA = 0.00
[0–0.16]. However, the internal consistency of the scale was below the recommended
value [46] with a Cronbach’s α of 0.61. The one remaining factor measures awareness of
social inequality in health.
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Table 1. Exploratory factor analysis for scale A. Factor loadings < 0.30 are suppressed. h2 = communality (amount of variance explained by common factors). u2 = residual variance (variance unique to
the variable). com = indicator of cross-loading.
Scale A: Critical Information Appraisal
Items

F1

chl9
chl8
chl7
chl5
chl4
chl6
chl1
Eigenvalue
Prop var

0.86
0.76
0.68

F2

h2

u2

com

0.74
0.66
0.38
0.77
0.54
0.31
0.27

0.26
0.34
0.62
0.23
0.46
0.69
0.73

1.0
1.0
1.1
1.0
1.0
1.6
1.9

0.90
0.68
0.40
0.33
2.0
1.7
0.28
0.24
Cronbach’s α = 0.83 (αF1 = 0.80, αF2 = 0.75)
TLI = 0.97
RSMEA = 0.055 [CI 90%, 0–0.132]

F1: perceived ease of judging relevance and seeking help. F2: perceived ease of judging accuracy.

Table 2. Exploratory factor analysis of scale B. Factor loadings < 0.30 are suppressed. h2 = communality (amount of variance explained by common factors). u2 = residual variance (variance unique to
the variable). com = indicator of cross-loading.
Scale B: Awareness of Social Determinants of Health
Items

F1

h2

u2

com

chl12
chl14
chl16
chl13
Eigenvalue
Prop var

0.80
0.37
0.55
0.46
1.3
0.32
Cronbach’s α = 0.61

0.63
0.13
0.30
0.21

0.37
0.87
0.70
0.79

1
1
1
1

TLI = 1.05
RMSEA = 0.00 [CI 90%, 0–0.16]

3.2.3. Scale C: Citizenship for Health and Well-Being in the School Context
The Kaiser–Meyer–Olkin test yielded an overall MSA of 0.86, indicating that the data
were meritoriously suitable for factor analysis [42]. The initial parallel analysis suggested
that two factors should be extracted. All the variables loaded above 0.40 to one factor;
however, four of the items (chl21, chl27, chl19, and chl25) cross-loaded, which makes the
interpretation of the factor structure difficult. Stepwise EFAs were conducted without these
items in turn. However, chl25 was not excluded to ensure balance between the two factors.
Thus, the final model (Table 3) included eight items and two factors with eigenvalues of
2.5 and 1.8. Together, these factors explained 51% of the variance between the variables.
The fit indices for the factor model were promising (TLI = 0.95, RSMEA = 0.074 [0–0.13]),
and the scale’s internal reliability was good (Cronbach’s α = 0.85; αF1 = 0.86, αF2 = 0.73).
Theoretically, F1 can be described as self-efficacy in providing social support and F2 as
self-efficacy in democratic participation to promote health and well-being.
3.2.4. Convergent Validity
We found strong positive correlations between generic HL and scales A (r = 0.629,
p < 0.001) and C (r = 0.715, p < 0.001). We found moderate positive correlations between
HrQoL and scale A (r = 0.366, p = 0.007) and scale C (r = 0.308, p = 0.002). Furthermore, these
scales correlated positively with the self-reported health status (rscaleA = 0.220, p = 0.02;
rscaleC = 0.245, p = 0.01). However, when we examined correlations for each factor in
scales A and C separately, we found that only the first factor (F1) in scale A correlated
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significantly with the subjective health status (r = 0.267, p = 0.004). The second factor (F2)
did not correlate significantly with the subjective health status (r = 0.126, p > 0.05). For
scale C, correlations with the subjective health status remained significant for both factors.
However, the correlation of scale C’s second factor (F2) with HrQoL (r = 0.189, p > 0.05)
was not significant. We did not find any significant correlations between scale B and HL,
HrQoL, or the self-reported health status. Scales A and C were positively correlated with
one another (r = 0.421, p < 0.001), while scale B did not correlate with scale A (r = −0.014,
p > 0.05) or scale C (r = 0.021, p > 0.05).
Table 3. Exploratory factor analysis for scale C. Factor loadings < 0.30 are suppressed. h2 = communality (amount of variance explained by common factors). u2 = residual variance (variance unique to
the variable). com = indicator of cross-loading.
Scale C: Citizenship for Health and Well-Being
Items

F1

chl26
chl24
chl20
chl25
chl28
chl22
chl18
chl23
Eigenvalue
Prop var

0.98
0.70
0.63
0.52

F2

h2

u2

com

0.87
0.69
0.54
0.46
0.44
0.39
0.45
0.43

0.13
0.31
0.46
0.54
0.56
0.61
0.55
0.57

1.0
1.2
1.2
1.4
1.1
1.1
1.2
1.2

0.71
0.57
0.56
0.56
2.4
1.8
0.30
0.23
Cronbach’s α = 0.85 (αF1 = 0.86, αF2 = 0.73)
TLI = 0.95
RMSEA = 0.074 [CI 90%, 0–0.13]

F1: self-efficacy in providing social support. F2: self-efficacy in democratic participation to promote health
and well-being.

3.3. Stage 2: Post-Survey Focus Group Interviews and Revision of the Third Draft (Step 7)
We used the results of the post-survey group interviews to make additional adjustments to the instrument. Respondents reported that the ease of judging the credibility
of information depends on the type of information at hand. Therefore, we concluded
that distinguishing health-promoting information from disease- or risk-reducing health
information for each item would make it easier for the participants to understand the
questions. This led to the revision of some of the items in scale A and the inclusion of some
additional items. Drawing on the initial item pool and inspired by the HLS framework [15]
and MOHLAA-Q [35], we changed some of the items to reflect the following two distinct
dimensions of HL: health promotion and disease prevention. For example, the question
“ . . . decide whether a source of health information can be trusted” (chl4) was split into
the following three more specific questions: “ . . . decide whether media information about
healthy habits can be trusted”, “ . . . decide whether media information about diseases can
be trusted’”, and “ . . . decide whether information about unhealthy habits can be trusted”.
Two of the items (chl1, chl6) in scale A cross-loaded on the two factors. Item chl6 focuses on
the ability to recognize when information is also an advertisement. In the revised version,
this was changed to address only the dimension of health promotion. This change was
made based on the expectation that adolescents in the school context are less likely to be
exposed to commercials relating to disease prevention. Another change was made to scale
A based on problems with chl1 that were detected in the EFA. The interviewees confirmed
that they considered comparing information from different sources (chl1) and seeking help
(chl7) to be important strategies. However, these items are arguably different from the other
items in the piloted version of scale A because they target specific strategies for information
appraisal. The EFA also showed that chl1 had substantial cross-loading and low factor
loadings. To accommodate this, the opening phrase for these items was changed from “
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. . . how easy or difficult is it for you to . . . ” to “ . . . I am a person who . . . ”. Since the
items relate to specific strategies, it might be easier for young people to state whether they
normally apply these strategies, rather than to judge how easy it is to implement these
strategies. Two more items were added with this new opening phrase to bring balance to
the number of items in the factors. The revised version of scale A has two parts, scale A1
and scale A2. These scales address the following three hypothesized factors: the perceived
difficulty of judging the accuracy of health information, the perceived difficulty of judging
the relevance of health information, and self-efficacy for judging the accuracy of health
information and seeking help (see Table 4).
Table 4. Revised items and scales of the CHLA-Q.

Revised or Added in Step 7

Source

(chl4) revised

MOHLAA-Q [35]

(chl6) revised

Self-developed

(chl4) revised

MOHLAA-Q

(chl8) revised

Self-developed

New

HLS-Child-Q15 [34]

(chl9) revised

Self-developed

(chl4) revised

MOHLAA-Q

Revised or added in step 7

Source

(chl1) revised

HELMA [30]

New

HLS-Child-Q15

(chl5) revised

HELMA

(chl7) revised

Self-developed

Revised or added in step 7

Source

Scale A1: Critical Information
Appraisal
How Easy or Difficult Is It for You to . . .
. . . decide whether media information
about illness can be trusted (media:
internet, TV, newspapers)
. . . decide whether information about
healthy habits is also a commercial
(healthy habits: what you eat/drink,
physical activity)
. . . decide whether media information
about healthy habits can be trusted
(healthy habits: what you eat/drink,
physical activity)
. . . find out whether health information
is relevant to you when you are ill
. . . judge what food is healthy for you
. . . judge whether information on
healthy habits is relevant to you (healthy
habits: what you eat/drink, physical
activity)
. . . judge whether information about
unhealthy habits can be trusted
(unhealthy habits: alcohol, tobacco, what
you eat/drink)
Scale A2: Critical information appraisal
I am a person who . . .
. . . compares health information from
different sources (sources: internet,
parents, friends)
. . . can decide what I need to do to stay
healthy and what doesn’t help that much
. . . can decide whether a source of health
information can be trusted (source:
internet, TV, newspapers)
. . . asks for help if I am unsure about the
trustworthiness of health information
Scale B: Awareness of social determinants
of health
To what extent do you agree with the
following statements?

Component

Accuracy/impartiality

Accuracy/impartiality

Accuracy/impartiality

Relevance
Relevance
Relevance

Accuracy/impartiality

Accuracy/impartiality
Accuracy/impartiality
Accuracy/impartiality
Accuracy/impartiality/Help
seeking
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Table 4. Cont.

Revised or Added in Step 7

Source

(chl12) unchanged

Self-developed

(chl13) unchanged

Self-developed

(chl14) revised

Self-developed

(chl16) unchanged

Self-developed

Revised or added in step 7
(revised/new)
(chl26) unchanged

UiL/self-developed
[53]

(chl24) unchanged

UiL/self-developed

(chl20) unchanged

Self-developed

(chl25) unchanged

UiL

(chl28) unchanged

Self-developed

(chl18) unchanged

HELMA

(chl23) unchanged

Self-developed

(chl22) unchanged

HLSAC [32]

Scale A1: Critical Information
Appraisal
How Easy or Difficult Is It for You to . . .
Some groups in society have fewer
opportunities for good health.
Everybody has the same opportunities to
be healthy.
Where you grow up could have a
significant impact on your health.
It is unfair that some groups in society
have poorer health than others.
Scale C: Citizenship for health and
well-being
I am a person who . . .
. . . can support others if they are
feeling sad.
. . . can help others if they are not
doing well.
. . . can contribute to the well-being of
others in my class.
. . . can help find solutions that are
acceptable to all parties.
. . . can easily talk to others, even if I
don’t know them very well.
. . . can share information about factors
that influence health with others.
. . . believes my knowledge about health
could be useful for others.
. . . is aware of how my actions can
influence others (e.g., attitude, mood).

Component

Health inequality
Health inequality
Health inequality
Health inequality

Citizenship/social support
Citizenship/social support
Citizenship/social support
Citizenship/social support
Citizenship/democratic
participation
Citizenship/democratic
participation
Citizenship/democratic
participation
Citizenship/democratic
participation

The adolescents understood the items in scale B, but the participants reported that it
was difficult to say whether they agreed or disagreed with some of the statements. It was
suggested that a fifth middle option should be added to allow more neutral and therefore
more honest answers. Thus, the four options, which ranged from completely disagree to
completely agree, were expanded to five options with the addition of the middle option,
“slightly agree”. The participants reported that the items in scale C were comprehensible
and that most were relevant to them. Thus, no changes were made to this scale based on
the post-survey interviews. Table 5 presents the key content of the three domains.
Table 5. Key content of measurement domains.
Measurement Domain

Key Content

Scale A
Critical information appraisal of
health-related information

Appraisal leads to decisions about the credibility
and relevance of health-related information.
Important criteria adolescents can use include
the extent to which a piece of information is
accurate, impartial, and relevant to them [33].
During appraisal, adolescents investigate the
characteristics of information (e.g., who wrote it,
when it was published, and what sources the
writer used) and compare information from
different sources. They apply prior knowledge
and seek help [54]. Sometimes they feel helpless.

(A1) Perceived difficulty of
performing cognitive tasks.
(A2) Self-efficacy to perform
cognitive tasks
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Table 5. Cont.
Measurement Domain

Key Content

Scale B
Awareness of social determinants of
health (SDH)

Scale C
Citizenship for health and well-being
in the school context

Awareness of SDH involves a deeper
understanding of health and encourages an
understanding that health is influenced by more
than individual lifestyle choices [21].
Recognizing health inequities is crucial to
understanding the causes behind these
inequities [55]
Citizenship in HL centers on the ability to
understand and act on the rights and
responsibilities that come with participation in a
democratic collective [1].
Key components are self-efficacy to provide
social support and participate in democratic
discussions on matters that concern health
and well-being.

Attitudes/self-reported knowledge

Self-efficacy to perform social and
communicative tasks

4. Discussion
Important recommendations for successful interventions to improve HL include the
whole school approach, collaboration with school-based health services, inquiry-based
critical pedagogy, and teaching HL across different subjects [4]. CHL is one recommended
approach for developing HL in school contexts [4,6,20]. The new cross-curricular subject
HLS provides an appropriate setting for implementing these recommendations in the
Norwegian school. However, few interventions to improve CHL in schools have reported
evaluative outcomes [24]. This could be due to a lack of consistent operationalization of the
concept; it may also be because no measurement tool that covers the three distinct domains
of CHL is available [24]. Adequate measurement is an important part of planning and
executing a successful intervention [56], which in turn can promote CHL and ultimately
lead to better health and well-being among adolescents.
This study reports the first two stages of developing a self-reported questionnaire
(CHLA-Q) that includes three scales to measure adolescents’ critical information appraisal
skills (scale A), awareness of the social determinants of health (scale B), and citizenship
skills to promote health and well-being in a collective (scale C). The results indicate that
these distinct areas of CHL are meaningful topics that adolescents understand and find
relevant to their daily lives. This study contributes to identify key aspects within each
domain of CHL. The quantitative results of the cross-sectional survey (step 6) were used to
delete and adjust items that did not perform satisfactorily. Considering these data, together
with the findings of the post-survey focus group interviews, we further revised scales A
and B. The third stage in scale development is scale evaluation [36]. Therefore, future
research should test the current version of CHLA-Q with a larger sample to allow for more
robust psychometric testing.
The versions of scales A and C that were tested in the quantitative phase (step 6) of this
study showed good internal reliability, and their fit indices were promising. Convergent
validity was examined by testing a pre-determined hypothesis that the sum scores for each
scale should positively correlate with generic subjective HL, HrQoL, and self-reported
health status. This hypothesis was confirmed for scales A and C and, thus, aligns with
previous research. For example, Domanska et al. [35] found that generic HL and subjective
health status correlated with their scales on “dealing with health-related information” and
“social interaction skills”; these scales are roughly parallel to scale A and scale C in our
study, and the degrees of correlation in that study are also similar to ours. Other studies
have found a positive association between generic HL and quality of life [48,57].
We found no significant correlations between the pilot version of scale B and HL,
HrQoL, or subjective health status. There are several possible explanations for this. There
may be no association in our sample or in the target population in general; however, it is
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also possible that the items piloted in this study did not actually measure the intended
construct. Furthermore, the internal reliability of scale B (Cronbach’s α = 0.61) was low,
and it is perhaps problematic to use the sum score of this scale, as we did in the correlation
tests [45]. However, low reliability is not uncommon in relatable multidimensional HL
measurement [29,30,35]. For example, the scale measuring attitudes towards one’s own
health and health information in the MOHLAA-Q questionnaire has similarly low reliability
in a sample of German adolescents [35]. Initially, scale B included three items measuring
awareness of individual versus collective responsibility for health (chl10, chl11, chl15).
These items were all excluded based on poor psychometric properties in item analysis
and EFA (step 6). The remaining items target awareness of social inequalities in health,
which may not encompass the full extent of this theoretical domain [21]. Still, it could
be argued that recognizing that people have different health opportunities implies an
understanding that health is determined by more than individual choices. In the postsurvey focus group interviews, the respondents reported that it was difficult to choose
one alternative (agree or disagree), because they did not completely agree or disagree with
these statements. Previous research on lay understandings of SDH has shown that, despite
a tendency to attribute health outcomes to individual choices, most people favor more
complex explanations [58–60]. With only four response options, respondents must agree or
disagree, and this dichotomizes a concept that most people consider more complex. In the
revised version, a fifth response option was added to this scale to allow the respondents to
express a more neutral stance [38]. It remains to be seen whether these changes improve the
scale, but results from the pilot survey weakens support for the hypothesis that awareness
of social determinants of health correlates positively with HL, HrQoL, and/or self-reported
health status.
The results of the focus group interviews (step 2) indicate that even young adolescents
(13–15 years old) can understand complex relationships between social structures and
health outcomes. This is crucial to the theoretical framework of CHL [21,55,61]. However,
we found no significant correlation of scale B with scale A or scale C. This result indicates
that awareness of SDH is not part of a multidimensional CHL construct at the individual
level, but more research is needed to confirm or refute this.
Limitations and Future Research
This study has several limitations. We only included self-reported indicators, although
it is recommended to include both objective and subjective indicators in HL measurement [26]. There are, however, several advantages to self-reported indicators. They are easy
to administer and less burdensome to complete [62]. Furthermore, it is easier to include different dimensions in such measurements, while performance-based items are significantly
impacted by participants’ functional skills. This was considered very important since HL
and CHL are complex, multidimensional social constructs [10,21]. Moreover, self-reported
indicators can predict behavior [63], which is an important endpoint for research on CHL.
Still, performance-based indicators are associated with less measurement error [56], and a
combination of different indicators may well lead to higher overall measurement quality.
We chose to prioritize adolescents’ perspectives and minimize the burden of participation
in the study by preparing a simple, short, self-reported questionnaire.
One strength of the present study is that the results of our qualitative investigation
align with the findings from parallel research on health-related information appraisal [54]
and on the social determinants of health domains [58–60], even though the latter studies
involved adult participants. The convergent validity analysis also show that scales A and C
perform as expected and in accordance with similar research in other populations [35,48,57].
However, these findings must be tested again due to the small sample size in the present
study and the revisions made to scales A and B after the survey.
During all steps of this study, participant selection was based on convenience and
willingness to participate, which could lead to a skewed selection of the population. Therefore, the present findings cannot be generalized beyond the sample in this study. Further
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testing of the revised set of items is necessary to determine the psychometric properties and
validity of the measurement tool. In the next step, the questionnaire will be distributed to a
larger sample; this will allow more robust psychometric testing, including confirmatory
factor analysis and item response theory [36]. It is also necessary to investigate how the
items function across different demographic groups (e.g., age and gender). Future research
on CHL in lower secondary schools should investigate the relationships of the domains of
CHL with generic health literacy, quality of life, subjective health, and other factors that are
related to health and well-being in the school context.
CHL is a complex concept that is difficult to operationalize; this is particularly true for
the domains represented in scale B and C of this study. In previous research on adolescents,
CHL has usually been addressed as one level of HL and assessed in terms of critical
information appraisal [29–35]. We aimed to operationalize and develop indicators for all
three domains of CHL, but due to the complexity and scope of this study, we cannot be
sure that all aspects of the domains are addressed. We had to select certain attributes as the
main components of our scales, and we recognize that despite the thorough development
process described in this paper, there may be aspects of CHL that we do not cover in the
revised version of CHLA-Q.
5. Conclusions
The cross-curricular subject Health and Life Skills provides a convenient setting for
developing adolescents’ HL and CHL in Norway. Health education in schools that increase
adolescents CHL is of great importance in modern society and particularly considering
the recent COVID-19 pandemic. Adequate measurement is necessary to provide knowledge that can guide and evaluate such efforts. To our knowledge, this is the first study
to measure self-reported CHL in the school context. The scales B and C in our study
contribute to the knowledge on adolescent’s awareness of social determinants of health
and citizenship for health and well-being, aspects that are particularly important for HL in
relation to social responsibility and solidarity. These domains are not addressed explicitly
in previous measurement of HL or CHL for adolescents, and thus our study provides a
notable theoretical contribution. However, there are several limitations with our study, and
more in-depth research is needed before the questionnaire can be applied. The insights
gained from this initial development and testing of the CHLA-Q should be utilized to
further develop and strengthen the psychometric properties of this questionnaire so that
it can be used to inform, tailor, and evaluate future interventions to enhance adolescents’
CHL, health, and well-being.
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