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Abstract: Health literacy is important for health behavior engagement. Therefore, it is important to
have a good instrument assessing health literacy with a theoretical framework. The present study
aimed to examine the measurement invariance and differential item functioning (DIF) of a newly
developed health literacy instrument; that is, the Health Literacy Instrument for Adults (HELIA).
Confirmatory factor analysis (CFA) and Rasch models were used to examine the data collected from
a large Iranian sample (N = 9678; 67.3% females; mean age = 36.44 years). All the participants
completed the HELIA. CFA was used to examine if the HELIA had a five-factor structure (including
reading, access to information, understanding, appraisal, and decision making/behavioral intention
factors) and multigroup CFA to examine if the five-factor structure of HELIA was invariant across
gender, educational level, accommodation, and age subgroups. Rasch models were used to examine
whether each factor of HELIA was unidimensional and DIF contrast in Rasch to examine if the
HELIA items were interpreted similarly across the aforementioned subgroups. The CFA results
supported the five-factor structure of HELIA, and the Rasch models verified that each HELIA factor
is unidimensional. Additionally, multigroup CFA supported the measurement invariance of HELIA
across the following subgroups: male vs. female; highly educated vs. poorly educated; city residents
vs. suburban residents; and younger age vs. older age. The DIF contrasts in the Rasch models
additionally showed that there are no substantial DIF items in the HELIA across aforementioned
subgroups. Therefore, the HELIA is a feasible and comprehensive instrument assessing health literacy
across different populations in Iran.

Keywords: confirmatory factor analysis; factor structure; health literacy; psychometrics; Rasch; validity

1. Introduction

Health literacy is an important factor contributing to people’s health behaviors; when
people possess good knowledge of health literacy, they engage in more healthy behaviors
and less unhealthy behaviors [1,2]. The definition of health literacy is complicated as it
involves different components, such as the ability to read, to write, to comprehend, and to
understand health information [3]. The World Health Organization (WHO) has defined
health literacy as “the cognitive and social skills which determine the motivation and
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ability of individuals to gain access to, understand and use information in ways which
promote and maintain good health” [4]. Assessing health literacy is important because good
health literacy can help people develop adaptive coping mechanisms [5], while poor health
literacy may initiate people adopting maladaptive coping mechanisms [6]. Specifically,
when a person has good health literacy, they can search proper and positive strategies
when encountering health problems. In contrast, when a person has poor health literacy,
they may not find appropriate methods to cope with health problems. Therefore, when
healthcare providers or relevant stakeholders want to assess people’s health literacy, several
aspects associated with health literacy should be simultaneously considered.

The current literature has thus developed different types of instruments assessing
health literacy to satisfy the needs of assessing health literacy across different populations.
To date, the most used instruments assessing health literacy include the Newest Vital
Sign (NVS) [7], the Test of Functional Health Literacy in Adults (TOFHLA) [8], and the
Rapid Estimate of Adult Literacy in Medicine (REALM) [9]. Although these instruments
have covered some components of health literacy, prior research has concluded that these
instruments do not have comprehensively conceptual dimensions to thoroughly assess
health literacy [10]. Additionally, these instruments were developed only for a clinical
setting perspective and might not cover a wide range of populations, such as the general
population [11]. Therefore, it is important to reassess the instruments’ psychometric
properties to accumulate scientific evidence, even if the instrument has been in use for a
long time [12].

The current trend in health literacy instruments focuses on general health literacy
assessment because it can be used for a wide range of purposes. Specifically, three types of
health literacy instruments have been proposed and developed: (i) general instruments,
(ii) condition-specific (disease or content) instruments, and (iii) instruments of specific
populations (e.g., older people or children) [10]. Although condition-specific instruments
and instruments for specific populations have the advantages of high sensitivity for specific
populations, they are lacking for group comparisons. In contrast, general instruments can
be used for group comparisons. Therefore, HELIA could be a potential health literacy
instrument to understand the levels of health literacy across different populations.

Apart from the three instruments mentioned above, Haun et al. [10] reviewed 51 health
literacy instruments and summarized that the literature needs a new measure assessing
health literacy, taking into consideration the use of a theoretical framework. Accordingly,
some health literacy instruments have been developed, including the Health Literacy
Questionnaire (HLQ) [13], the European Health Literacy Survey Questionnaire (HLS-
EU-Q) [14], and the Health Literacy Instrument for Adults (HELIA) [15]. The HLQ and
HLS-EU-Q were developed from the Western populations, while the HELIA was developed
using the lens of a non-Western culture. Nevertheless, it is suggested that a good instrument
assessing health literacy should have the features of (i) applicability to different populations,
(ii) a wide range of domains corresponding to a good theoretical framework, and (iii) good
psychometric properties ensuring consistent results in evaluations [16]. Therefore, the
present study aimed to add value to the current literature via validating a health literacy
instrument developed with a rigorous theoretical background in an Eastern culture [17].
It is important to ensure health literacy instruments developed from the lens of Eastern
cultures as well because Western and Eastern cultures may possess different viewpoints
toward health, especially in terms of the Western context being individualistic and the
Eastern being collectivistic. For example, Western people consider health a personal matter;
therefore, they may develop their health literacy based on professionals. In contrast, Eastern
people based on collectivism may share health information among relatives and friends
more frequently.

The HELIA was initially developed from a group of experts in Iran [15], originally
named Health Literacy for Iranian Adults and later renamed the Health Literacy Instrument
for Adults [11] to broaden the potential population from Iranians to the worldwide popula-
tion. Although the full names are different, the abbreviated names are the same: HELIA.
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The content validity of the HELIA was first established by Montazeri et al. [15], and later,
Tavousi et al. [11] extended the HELIA’s psychometric properties to the following aspects:
(i) item deletion to shorten the HELIA, retaining 33 items with satisfactory factor loadings in
the exploratory factor analysis (EFA); (ii) a five-factor structure using the retained 33 items
concluded by the EFA; (iii) the five-factor structure confirmed by the confirmatory factor
analysis (CFA); and (iv) satisfactory internal consistency for the five factors in the shortened
HELIA, as well as the full HELIA. The five factors found in the HELIA are reading, access
to information, understanding, appraisal, and decision making/behavioral intention.

Although the HELIA has been validated, the present study observed a gap in that
the psychometric properties of HELIA need to be better understood. Specifically, the
HELIA has never been examined for its measurement invariance [18] or differential item
functioning (DIF) [19]. Putnick and Bornstein [18] proposed the need and importance of
testing measurement invariance in psychological research. Therefore, establishing evidence
regarding measurement invariance via CFA and DIF using Rasch models for HELIA is
essential because such evidence supports a fair comparison across groups with different
features (e.g., male vs. female or highly educated vs. poorly educated). With such a fair
comparison, health literacy information can be correctly assessed and compared across
these groups. As a result, additional psychometric evidence for the HELIA is needed,
and this echoes the nature of science that the literature needs cumulated psychometric
evidence to repeatedly examine the robustness of any developed instrument [20–23]. The
present study aimed to use a large sample from Iran to reexamine the factor structure
of the HELIA using two advanced psychometric testing methods (i.e., CFA and Rasch
analysis). Moreover, measurement invariance and DIF were assessed for the HELIA across
the following subgroups: male vs. female; highly educated vs. poorly educated; city
resident vs. rural resident; and younger age vs. older age.

2. Materials and Methods
2.1. Study Design and Participant Recruitment Procedure

This cross-sectional study was conducted in Qazvin (a province 150 km northwest
of Tehran). A multistage stratified cluster sampling approach was used to collect data.
Qazvin province was stratified into 70 strata, and several health centers were randomly
selected from each stratum based on the size of the population. Although the health
centers are located in different cities in Qazvin province, the residents shared the same
spoken language (i.e., Persian). From each health center, families were then randomly
selected from the list of the families in that health center, adopting a similar recruitment
procedure to that of other studies [24,25]. The same recruitment procedure was used
because (i) this recruitment procedure was the most precise in sampling the population
from Qazvin province and (ii) the present study had similar sources to the previous two
studies [21,22], with full collaboration from all health departments in Qazvin province,
including remote rural areas. Twenty-five trained research associates contacted the families
to ask them to participate in the study. Upon their agreement, the participants were asked
to complete a form containing the study aims and questionnaires. Specifically, the same
25 research associates administered the questionnaires by paper and pencil. Given that
we aimed to select study participants from urban cities and big rural areas, collecting
data from rural and cities areas and the size of the population were the most important
demographic factors for sampling. That is, we have to know the population size of each
clustered area to decide how many participants should be recruited for each clustered area.
For example, there were 43,798 residents in the area in Avaj City, and we have to recruit
330 participants for the area in Avaj City. The participants’ response rate was 69%. All
procedures conducted were approved by the Ethics Committee of Qazvin University of
Medical Sciences (IR.QUMS.REC.1400.225). Written Informed consent was obtained from
all study participants.
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2.2. Measures
2.2.1. Health Literacy Instrument for Adults (HELIA)

The HELIA contains 33 items rated on a five-point Likert scale with the following
response choices: never (score 1), rarely (score 2), sometimes (score 3), usually (score
4), and always (score 5). A lower score indicates a lower level of health literacy for the
respondents. The 33 items distributed into five factors: reading (four items), access to
information (six items), understanding (seven items), appraisal (four items), and decision
making/behavioral intention (12 items). Prior psychometric evidence of the HELIA shows
that it is a psychometrically sound instrument assessing health literacy for Iranians [11,15].

2.2.2. Demographic Information

The present participants self-reported the following demographic information: age (in
years), gender (male or female), residency (Qazvin, Takestan, Avaj, Abyek, Bueenzahra, or
Alborz city), educational level (primary school, secondary school, diploma, or university),
accommodation (city or rural), and marital status (single, married, or divorced/widowed).

2.3. Data Analysis

The sample’s characteristics were analyzed using the frequency (%) and mean (SD).
Afterward, two methods of psychometric testing (i.e., classical test theory and Rasch
models) were used to examine the HELIA. In the classical test theory, confirmatory factor
analysis (CFA) with a diagonally weighted least squares (DWLS) estimator was used to fit
the five-factor structure of the HELIA (i.e., reading, access to information, understanding,
appraisal, and decision making/behavioral intention). Moreover, internal consistency (via
Cronbach’s α and McDonald’sω), together with the item–total correlation, were calculated.
The skewness and kurtosis of every HELIA item score were checked. Composite reliability
and average variance extracted were computed using the factor loadings derived from
the CFA findings. In the CFA, fit indices of a comparative fit index (CFI) > 0.9, a Tucker–
Lewis index (TLI) > 0.9, a root mean square error of approximation (RMSEA) < 0.08, and a
standardized root mean square residual (SRMR) < 0.08 were used to indicate satisfactory
data–model fit [26,27]. Moreover, α and ω > 0.7 indicates good internal consistency [28];
composite reliability >0.7 and average variance extracted >0.5 indicate that the HELIA
items capture good percentages of variance in the HELIA factors [29].

In the Rasch models, a partial credit model was used for the estimation in each
HELIA domain. Difficulty and discrimination coefficients were calculated. Two types of
mean square (MnSq), infit and outfit, were used to examine if every HELIA item fits in
its embedded domain. Differential item functioning (DIF) was employed for the HELIA
items across the following demographic variables: gender (male vs. female), educational
level (lower than diploma vs. higher than diploma), accommodation (city vs. rural), and
age (below mean age (i.e., 36.44 years) vs. above mean age). Separation reliability and
separation index (including item separation and person separation) were also calculated.
For the infit and outfit MnSq, values between 0.5 and 1.5 indicate good fit [30]. For DIF,
a DIF contrast less than 1 indicates no substantial DIF [31,32]. For separation reliability,
a value > 0.7 indicates acceptability [33]. For the separation index, a value > 2 indicates
adequateness [34].

All statistics were analyzed using JASP (version 0.16.3), except for the Rasch models,
which were established using WINSTEPS.

3. Results

This large-scale study included 9678 participants (3073 males; 31.4%) residing across
Qazvin province in Iran, with most living in Qazvin city (n = 4655; 47.6%), Takestan city
(n = 1216; 12.4%), and Alborz city (n = 1867; 19.1%). On average, the participants were
aged 36.44 ± 13.21 years. Moreover, the present sample was generally well-educated (over
70% had a diploma or a degree) and living in a city (n = 7287; 74.5%). Table 1 reports the
detailed information of the present sample’s demographics.
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Table 1. Participant characteristics (N = 9678).

Mean ± SD or n (%)

Age (years) 36.44 ± 13.21
Gender

Male 3073 (31.4)
Female 6576 (67.3)

City
Qazvin 4655 (47.6)

Takestan 1216 (12.4)
Avaj 330 (3.4)

Abyek 657 (6.7)
Bueenzahra 963 (9.9)

Alborz 1867 (19.1)
Educational status

Primary school 1082 (11.1)
Secondary school 1576 (16.1)

Diploma 3220 (32.9)
University 3851 (39.4)

Accommodation
City 7287 (74.5)

Rural 2309 (23.6)
Marital status

Single 1779 (18.2)
Married 6987 (71.5)

Divorced/widowed 90 (0.9)

Regarding the item properties of the HELIA in the classical test theory (Table 2), they
showed strong factor loadings (0.795–0.921 for the reading factor; 0.822–0.886 for the access
to information factor; 0.688–0.839 for the understanding factor; 0.782–0.906 for the appraisal
factor; and 0.682–0.787 for the decision making/behavioral intention factor), satisfactory
item-to-total correlation (0.724–0.816 for the reading factor; 0.723–0.824 for the access to
information factor; 0.694–0.795 for the understanding factor; 0.666–0.782 for the appraisal
factor; and 0.620–0.741 for the decision making/behavioral intention factor), and relatively
normal distribution (skewness = 0.682–0.921 for all items; kurtosis = −0.969 to 1.804 for all
items). In addition to the good properties at the item level, the HELIA showed good proper-
ties at the scale level (Table 3). More specifically, all of the HELIA domains had good fit in the
CFA five-factor structure (CFI = 0.993, TLI = 0.993, RMSEA = 0.033, and SRMR = 0.041), ex-
cellent composite reliability (0.903–0.942), adequate average variance extracted (0.555–0.753),
and satisfactory internal consistency (α = 0.876–0.926;ω = 0.879–0.926).
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Table 2. Psychometric properties of the Health Literacy Instrument for Adults at the item level.

Item # Analyses from Classical Test Theory Rasch Analyses

Factor
Loading *,†

Item–Total
Correlation S K Infit MnSq Outfit MnSq Difficulty Discrimination DIF Contrast across

Gender §,¶
DIF Contrast across

Education §,#
DIF Contrast across
Accommodation §,#

DIF Contrast
across Age §,#

Re-1 0.795 0.724 0.795 0.375 1.16 1.18 −0.38 0. 79 0.10 −0.23 0.11 0.00
Re-2 0.846 0.788 0.846 0.106 0.89 0.89 0.05 1.12 −0.22 0.00 −0.05 0.15
Re-3 0.903 0.816 0.903 0.079 0.81 0.80 0.04 1.21 0.00 0.08 0.10 −0.18
Re-4 0.921 0.753 0.921 −0.110 1.10 1.10 0.29 0.91 −0.10 0.17 −0.15 0.00
AC-1 0.833 0.780 0.833 −0.058 1.00 1.03 −0.01 0.97 0.13 0.16 0.05 −0.15
AC-2 0.850 0.803 0.850 0.096 0.88 0.86 −0.31 1.13 −0.10 −0.14 0.15 −0.18
AC-3 0.886 0.810 0.886 −0.441 0.91 0.92 0.50 1.09 −0.04 −0.11 0.00 −0.07
AC-4 0.879 0.824 0.879 −0.167 0.83 0.82 0.13 1.19 −0.09 −0.08 0.00 −0.09
AC-5 0.859 0.794 0.859 −0.134 0.99 0.99 0.20 1.02 −0.10 0.02 −0.10 0.36
AC-6 0.822 0.723 0.822 0.323 1.36 1.32 −0.51 0.65 0.23 0.16 −0.15 0.12
Un-1 0.700 0.719 0.700 1.283 1.05 1.11 −0.31 0.91 −0.07 −0.16 0.06 0.06
Un-2 0.688 0.758 0.688 1.423 0.93 0.90 −0.40 1.10 −0.10 −0.10 0.04 0.05

Und-3 0.811 0.760 0.811 0.373 0.98 0.99 0.36 1.03 0.10 0.14 −0.11 0.00
Un-4 0.770 0.795 0.770 1.060 0.83 0.84 −0.05 1.18 0.19 0.11 0.00 −0.05
Un-5 0.706 0.768 0.706 1.804 0.96 0.90 −0.52 1.09 −0.07 0.00 0.15 −0.13
Un-6 0.774 0.759 0.774 0.547 0.93 0.97 0.17 1.05 −0.02 −0.28 0.08 0.00
Un-7 0.839 0.694 0.839 −0.003 1.28 1.30 0.76 0.70 0.00 0.24 −0.20 0.05
Ap-1 0.906 0.726 0.906 −0.177 1.11 1.09 0.33 0.92 0.00 0.56 −0.15 −0.35
Ap-2 0.847 0.782 0.847 −0.059 0.81 0.80 0.17 1.21 0.10 −0.10 0.00 0.20
Ap-3 0.810 0.777 0.810 0.009 0.81 0.82 0.00 1.18 0.06 −0.23 0.04 0.11
Ap-4 0.782 0.666 0.782 0.424 1.22 1.25 −0.50 0.72 −0.18 −0.26 0.04 0.05
De-1 0.766 0.644 0.766 0.327 0.94 1.06 −0.25 0.98 −0.07 0.17 0.08 −0.35
De-2 0.689 0.660 0.689 1.007 0.97 0.97 −0.62 1.04 −0.20 0.10 0.00 0.00
De-3 0.714 0.662 0.714 0.084 1.04 1.11 −0.12 0.96 −0.08 −0.05 0.00 0.03
De-4 0.774 0.632 0.774 −0.429 1.30 1.31 0.16 0.72 0.04 0.00 0.00 −0.06
De-5 0.743 0.741 0.743 −0.110 0.77 0.79 −0.03 1.25 −0.07 −0.12 0.09 0.07
De-6 0.766 0.631 0.766 −0.969 1.26 1.29 0.79 0.68 0.13 −0.03 −0.18 0.14
De-7 0.732 0.732 0.732 0.019 0.74 0.75 −0.12 1.26 0.07 −0.12 0.14 −0.12
De-8 0.757 0.717 0.757 0.142 0.82 0.81 −0.23 1.20 −0.13 −0.10 0.14 −0.13
De-9 0.787 0.694 0.787 −0.294 0.99 1.0 0.22 1.03 0.00 0.12 −0.16 0.00
De-10 0.731 0.696 0.731 −0.349 0.92 0.97 0.33 1.06 0.00 −0.10 0.04 0.06
De-11 0.682 0.620 0.682 0.403 1.21 1.24 −0.32 0.81 0.22 0.22 −0.19 0.28
De-12 0.786 0.710 0.786 −0.244 0.94 0.96 0.18 1.08 0.00 −0.03 0.03 0.02

* All factor loadings were significant at 0.001. S = skewness; K = kurtosis; Re = reading; Ac = access to information; Un = understanding; Ap = appraisal; De = decision making/behavioral
intention. † Based on first-order confirmatory factor analysis (CFA). CFA model fit: χ2 (df ) = 5052.419 (485); comparative fit index = 0.993; Tucker–Lewis index = 0.993; root mean square
error of approximation (90% CI) = 0.033 (0.032, 0.034); and standardized root mean square residual = 0.041. § DIF contrast >1 indicates substantial DIF. ¶ DIF contrast across gender =
difficulty for females – difficulty for males. # DIF contrast across education = difficulty for participants with lower education (lower than diploma) – difficulty for participants with
higher education (higher than diploma). # DIF contrast across accommodation = difficulty for participants living in city areas – difficulty for participants living in rural areas. # DIF
contrast across age = difficulty for younger-aged participants (<36.42 years) – difficulty for older-aged participants (≥36.42 years). MnSq = mean square error; DIF = differential item
functioning; S = skewness; K = kurtosis.
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Table 3. Psychometric properties of the Health Literacy Instrument for Adults at the scale level.

Psychometric Testing Re Ac Un Ap De

Composite Reliability 0.924 0.942 0.903 0.904 0.937
Average variance extracted 0.753 0.731 0.574 0.701 0.555

Internal consistency (Cronbach’s α) 0.896 0.926 0.917 0.876 0.920
Internal consistency (McDonald’sω) 0.897 0.926 0.918 0.879 0.921
Item separation reliability from Rasch 0.99 1.0 1.0 1.0 1.0

Item separation index from Rasch 11.81 17.18 22.53 15.78 24.03
Person separation reliability from Rasch 0.80 0.85 0.78 0.78 0.82

Person separation index from Rasch 1.98 2.34 1.86 1.90 2.15
Re = reading; Ac = access to information; Un = understanding; Ap = appraisal; De = decision making/behavioral
intention.

The Rasch principal component analysis results showed that the HELIA is multidi-
mensional, as the eigenvalue of the unexplained variance in the first contrast was 4.68,
in the second contrast was 2.64, in the third contrast was 2.35, and in the fourth contrast
was 2.03. Regarding the item properties of the HELIA in the Rasch models (Table 2), they
showed a wide range of difficulty coefficients (−0.38 to 0.29 for the reading factor; −0.51 to
0.50 for the access to information factor; −0.52 to 0.76 for the understanding factor; −0.50 to
0.33 for the appraisal factor; and −0.62 to 0.79 for the decision making/behavioral intention
factor), relatively stable discrimination coefficients (0.68–1.26 for all items), and acceptable
infit and outfit MnSq (infit MnSq = 0.74–1.36 for all items; outfit MnSq = 0.75–1.32 for
all items). A Wright map of the HELIA is presented in Figure 1 to show the item cover-
age, the item–person targeting, and the items’ conundrum. Moreover, no substantial DIF
items were observed across gender (DIF contrast = −0.22 to 0.23), educational level (DIF
contrast = −0.28 to 0.56), accommodation (DIF contrast = −0.20 to 0.15), or age group (DIF
contrast = −0.35 to 0.36). Additional tests on the DIF across these cities also showed no
substantial DIF (DIF contrast = 0.93 to −0.79). Moreover, local independence was supported
by the residual correlations of less than 0.5.

The scale level of the HELIA also had good properties in the Rasch analysis results:
good separation reliability (item separation reliability = 0.99–1.00; person separation relia-
bility = 0.78–0.85) and an acceptable separation index (item separation index = 11.81–24.03;
person separation index = 1.86–2.34).
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4. Discussion

The present study reexamined the structure of the HELIA factors with the use of a
large and nearly representative sample in Qazvin, Iran. Specifically, we examined the
psychometric properties, measurement invariance, and DIF information of the HELIA. Our
findings bridge the gap in the literature and show that the HELIA is a psychometrically
sound and measurement invariant instrument assessing health literacy among Iranians. The
findings indicate that the HELIA contains a five-factor structure covering a wide spectrum
of the health literacy concept [3,4,11]. Moreover, the construct validity of the HELIA was
verified using two different psychometric testing methods: the CFA results found that the
full HELIA has a five-factor structure with satisfactory loadings for each item; the Rasch
results found that all of the factors in the HELIA are unidimensional. Additionally, the
measurement invariance and DIF of the HELIA were supported by the present study’s
findings. Specifically, the entire five-factor structure was found to be invariant across
the following subgroups: male vs. female; poorly educated vs. highly educated; city
resident vs. suburban resident; and younger age vs. older age. No substantial DIF items
were observed among the aforementioned subgroups. Although good properties of the
HELIA were found in the present study, caution should be taken for scoring of the HELIA.
Specifically, the HELIA cannot be used as a total score and should rather be used as a
separate dimension score (e.g., reading subscale score). Specifically, the Rasch principal
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component analysis results indicated that the HELIA is multidimensional; therefore, the
full HELIA cannot be used as a total score.

The present findings align with prior evidence on the HELIA [11] regarding the five-
factor structure. Therefore, the five factors of reading, access to information, understanding,
appraisal, and decision making/behavioral intention are clear constructs that should
be adopted by healthcare providers. Using the five factors, healthcare providers could
assess people’s (especially Iranians’) health literacy in specific constructs. Then, different
approaches or foci can be used to improve health literacy. For example, if a person is found
to have low scores in the reading subscale of the HELIA, healthcare providers can help
improve their reading ability to obtain health information or healthcare providers can
find alternative ways other than reading to help the person to obtain health information.
Moreover, the five-factor structure satisfies the multidimensional requirements proposed
by prior experts and committees [4,14].

Although the development process of the HELIA fulfills the scientific rigor (for detailed
information, please refer to Tavousi et al. [11] or Montazeri et al. [15]), its development
procedure is different from another two health literacy instruments (i.e., the HLQ developed
by Osborne et al. [13] and the HLS-EU-Q by Sørensen et al. [14]). Specifically, the HLQ
was developed using live experiences from individuals and professionals at the beginning.
After collecting life experiences, existing theories on health literacy were used and adopted
for comparison with the experiences to generate the HLQ items for further psychometric
testing [13]. The development stage of the HLS-EU-Q began with using a systematic review
on the definition of health literacy that includes different aspects of health literacy. Later,
the Delphi procedure and focus groups were used for generating the HLS-EU-Q items [14].
In contrast to other health literacy instruments, the HELIA was developed with a health
literacy model proposed by Ratzan and Parker [35]. Accordingly, the constructs of the
HELIA are somewhat different from other health literacy instruments (e.g., the HLQ has
the following nine domains: feel understood and supported by healthcare providers, have
sufficient information to manage my health, actively managing health, have social support
for health, critically appraise health information, ability to actively engage with healthcare
providers, navigating the healthcare system, ability to find good health information, and
ability to understand health information well enough to know what to do; meanwhile, the
HLS-EU-Q has the following three domains: accessing, understanding, and appraising
and applying). Later, strong research and expert committee reviews were applied for item
generation. Therefore, the HELIA can also be viewed as a theoretically driven instrument
assessing health literacy.

In addition to confirming the factor structure, the present findings indicate that the
factor structure is invariant and that the HELIA items are comparable across a variety
of subgroups without serious bias in interpretation. People with different features (e.g.,
gender, educational level, living environment, and age) may have different experiences and
thoughts in interpreting item descriptions, and such differences may result in inappropriate
comparisons between groups [15,18]. Moreover, the HELIA was found to be invariant
across city residency in the present sample, which implies that the HELIA can be used for
the entire Qazvin province in Iran. Therefore, it is important for healthcare providers to
ensure the measurement invariance and DIF for an instrument before using it to assess a
construct. Subsequently, the supported measurement-invariant and DIF-free HELIA is a
robust instrument assessing health literacy across groups with different features. With the
measurement invariance and DIF-free evidence found for the HELIA, healthcare providers
and researchers can use the HELIA to obtain unbiased health literacy information across
different subgroups [18]. This is especially important for the present invariance findings
for different levels of education. Specifically, educational level is a key factor contributing
to health literacy, and the invariance finding in educational level ensures that the HELIA
can be used for people with different levels of education from primary school to university.

There are some limitations in the present study. First, the present study did not use
other external criterion measures to examine if the HELIA has good concurrent validity
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with associated constructs. Therefore, future studies may want to extend the present study’s
findings to explore if factors associated with health literacy have adequate associations
with the HELIA and its domains. Second, the present study did not assess test–retests of
the HELIA, and the reproducibility of the HELIA remains unclear. Third, an important
psychometric feature of responsiveness was not examined. Therefore, it is unclear if the
HELIA can be used to evaluate program effectiveness in health literacy improvements.
Future studies are thus required to investigate the responsiveness of the HELIA to extend
its usefulness in program evaluations. Lastly, although the present study recruited a large
sample with relatively good representativeness of Qazvin residents, the present findings
cannot be generalized to other Iranian populations (i.e., residing somewhere other than
Qazvin province).

5. Conclusions

In conclusion, the HELIA is a feasible and comprehensive instrument assessing health
literacy across different populations. The HELIA is a general instrument that can be used
in different populations and to make group comparisons. However, given the nature of a
general instrument assessing health literacy, the HELIA is unable to provide information
regarding if target participants possess specific health literacy knowledge. Moreover, future
studies are needed to examine if the HELIA has good properties such as responsiveness
to ensure its usefulness in evaluating health literacy programs. Nevertheless, the present
study findings support the use of the HELIA by healthcare providers and policymakers to
understand people’s level of health literacy.
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