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ABSTRACT
Background: Heath literacy and eHealth literacy are skills that
enable individuals to seek, understand and use information in
ways which promote and maintain health. The present study
examined group differences (ethnicity, immigration) in both
literacies and whether there exists an association between the
literacies and potential outcomes/gains in health behaviors,
health care utilization, perceived health and perceived outcomes
of Internet search.
Methods: Participants included 819 Israeli men and women who
responded to a nationally representative random-digital-dial
(RDD) telephone survey. Respondents were veteran Jews,
immigrants from the Former Soviet Union, and Palestinian
Citizens of Israel.
Results: Significant differences between the groups were found in
health literacy, especially in higher ordered skills, so that the
immigrant group was the lowest, after accounting for
demographic variables. No significant group differences were
found in eHealth literacy. Health literacy was found to be
significantly associated with healthcare utilization, perceived
health and perceived outcomes of Internet search while eHealth
literacy was associated with perceived health and perceived
outcomes of Internet search. No interaction was found between
group and literacies in the prediction of the outcomes.
Conclusions: Immigration hampers health literacy but differences
are ameliorated in eHealth literacy. Finding on association
between literacies and outcomes replicated previous ones and
the absence of moderation by group attests to the robustness of
the models on health literacies.
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The present study examined the group (immigration, ethnicity) differences in health
literacy and eHealth literacy and whether group membership moderates the associ-
ation between literacies and varied outcomes in the health domain: healthcare utiliz-
ations, health behaviors and perceptions of health and benefits from using the
Internet.
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Health literacy, eHealth literacy and their association with health
outcomes

Health literacy is defined by the World Health Organization as ‘the cognitive and social
skills which determine the motivation and ability of individuals to gain access to, under-
stand and use information in ways which promote and maintain good health’ (World
Health Organization, 1998). A definition by the Institute of Medicine focuses on
similar capacities that serve making ‘appropriate health decisions’ (Cutilli, 2007;
Parker, Ratzan, & Lurie, 2003). This concept was further elaborated as being comprised
of three types (Nutbeam, 2000, 2008). The first, functional literacy, involves reading,
writing, and basic communication skills that allow functioning effectively in everyday
situations. Critical literacy is the ability to critically analyze information and use infor-
mation to exert greater control over life events and situations. Lastly, interactive literacy
is the ability to extract information and derive meaning from different forms of com-
munication and to apply new information to changing circumstances. Rudd, Kirsch, &
Yamamato (2004) explicate health tasks that depend on health literacy: activities
related to health promotion (e.g. purchase food), health protection (e.g. decide among
product options and use products), disease prevention (undergo screening or diagnostic
tests), health care and maintenance (e.g. calculate timing for medicine), and system navi-
gation (e.g. locate facilities or apply for benefits).

Historically, the attending physician was the primary source supplying medical and
medication-related information, but nowadays a wider range of information sources is
available to the public. These information sources include traditional media and elec-
tronic media, more specifically, the Internet (Hesse et al., 2005), and the literacy skill
necessary to make use of these resources is labeled eHealth literacy. eHealth is the appli-
cation of information communication technologies across all range of functions involved
in the practice and delivery of health care (Ahern, Kreslake, & Phalen, 2006; Eysenbach,
2001). eHealth literacy encompasses basic literacy as well as information, media, health,
computer and scientific literacies (the lily model, Norman & Skinner, 2006).

Patients’ health literacy is recognized as crucial in communicating with health care
providers and in patient health outcomes (Baker et al., 2007; DeWalt, Dilling, Rosenthal,
& Pignone, 2007; Schillinger, 2002; Yin, Dreyer, Foltin, van Schaick, & Mendelsohn,
2007; Zamora & Clingerman, 2011). Poor health literacy is associated with adverse
health outcomes: navigation difficulties within the health system, inaccurate or incom-
plete reports related to medical history, missed doctor appointments, inaccurate use of
medications in terms of timing or dosage decreased rates of adherence to chronic
illness regimens and increased risk of hospitalization (Baker et al., 1996, 1998, 2002; Wil-
liams, Baker, Honig, Lee, & Nowlan, 1998). Health literacy was also found to be associ-
ated with functioning in the digital domain, so that low health literacy (and related skills)
are negatively related to the ability to understand (Woods & Sullivan, 2019; Zikmund-
Fisher, Exe, & Witteman, 2014), evaluate online health information and trust in online
health information (Diviani, van den Putte, Giani, & van Weert, 2015). Reviews
(Berkman, Sheridan, Donahue, Halpern, & Crotty, 2011; Neter & Brainin, 2019) indicate
consistent evidence on the association between health literacy and mortality, persisting
after controlling for socioeconomic status, age, and race. The evidence for association
with health perceptions (most often self-rated health) or physical functioning, emotional
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states, quality of life and health behaviors was judged as low or insufficient, mostly due to
the cross-sectional design of the studies. Longitudinal findings indicate that much of the
association between health literacy and health outcomes are accounted for by cognitive
ability (both in old age and during childhood), educational and occupational levels
(Mõttus et al., 2014).

Health literacy is measured in various ways. Some tools comprehensively assess tasks
in various health domains (health promotion, protection, maintenance, disease preven-
tion, system navigation) (e,g, Health Activity Literacy Scale (HALS; Rudd et al., 2004)
while other serve as a screening tool such as S-TOFHLA; Parker, Baker, Williams, &
Nurss, 1995), Rapid Estimate of Adult Literacy in Medicine (REALM; Davis et al.,
1993), and Newest Vital Sign (NVS; Weiss et al., 2005). Some tools assess performance
whereas others are self-reported; the use of the latter increased with the need to admin-
ister assessments remotely online (Mackert et al., 2014). Self-report measures that relate
both to the above health domains and also to the cognitive skills involved – seeking,
understanding (basic literacy and numeracy), evaluating, and applying health infor-
mation – also exist (e.g. Sørensen et al., 2013; European Health Literacy Scale). This
tool was also adapted to other regions (Duong et al., 2017), including Israel (Levin-
Zamir, Baron-Epel, Cohen, & Elhayany, 2016), with shorter forms developed recently
(Duong et al., 2019).

Having the composite skills of eHealth literacy allows health consumers not only to
increase the availability of health information (Knapp, Madden, Wang, Sloyer, &
Shenkman, 2011; Mackert et al., 2014; Maroney et al., 2020), translated into knowledge
(Stellefson et al., 2019), but also to achieve positive health processes and outcomes,
such as quality of life and self-care behaviors (Guo, Hsing, Lin, & Lee, 2021; Kim,
Kim, & Choi, 2018; Neter & Brainin, 2012; Stellefson et al., 2019). eHealth literacy
has the potential to both protect consumers from harm and empower them to fully
participate in knowledge-based decision-making (Norman & Skinner, 2006), but it
may also re-enacts the divisions reported on health literacy in the digital domain. Uti-
lizing the Norman and Skinner (2006) scale for measuring self-perceived eHealth lit-
eracy (eHEALS) in a representative Israeli sample, Neter and Brainin (2012) found
age and education differences between people with high and low eHealth literacy
levels, so that the more literate were younger and more educated. Similar findings
regarding demographic variables were found in other samples (Choi & Dinitto,
2013; Hoogland et al., 2020; Knapp et al., 2011; Shiferaw, Tilahun, Endehabtu, Gull-
slett, & Mengiste, 2020). Moreover, differences between high and low eHealth literates
were found in information consumption practices and search outcomes, where search
outcomes included contact with the attending physician, enhanced use of medical
insurance, health behaviors, self-management of health needs, and understanding of
the disease/condition (Neter & Brainin, 2012). eHealth literacy was thus concluded
to be a ‘second-level’ digital divide, constituting a capital-enhancing gap where
access equity was reached and powering the ‘third level’ digital divide of achieving tan-
gible outcomes from Internet use (Van Deursen & Helsper, 2015). Tangible outcomes
could be adoption of health behaviors (Guo et al., 2021; Kim et al., 2018; e.g. Mitsu-
take, Shibata, Ishii, & Oka, 2016), healthcare utilization (Maroney et al., 2020) and ulti-
mately health (or perceived health, see Shiferaw et al., 2020) though a recent review
concluded that there are currently too few studies attesting on these associations
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(Neter & Brainin, 2019). eHealth literacy has been measured thus far mostly with
eHEALS (Griebel et al., 2017; Karnoe & Kayser, 2015; Neter & Brainin, 2019),
though its shortfalls chiefly in assessing ‘participative Internet’ (i.e. Web 2.0) as
opposed to ‘passive Internet’ (i.e. Web 1.0) have been noted (Griebel et al., 2017;
Norman, 2011; Van der Vaart & Drossaert, 2017). Though several new measures
were published (e.g. Chew, Cheng, Grant, & Bastidas, 2014; Guo et al., 2021; Jones,
2013; Koopman, Petroski, Canfield, Stuppy, & Mehr, 2014; Van der Vaart & Drossaert,
2017), they were mostly not used or reworked by other researchers (Griebel et al., 2017;
Karnoe & Kayser, 2015). A new initiative for incorporating eHealth literacy into the
measurement of health literacy (Van Den Broucke et al., 2020) may both update the
assessment of eHealth literacy to include participative activities and yield wider
uptake of the tool by the many researchers involved in the initiative.

Group differences in health and eHealth literacies

Previous work has documented differences in both health literacy and eHealth literacy
among groups, varying in ethnicity, social economic status (operationalized as education
or income) age or health status (Choi & Dinitto, 2013; Knapp et al., 2011; Tennant et al.,
2015; Wångdahl, Lytsy, Mårtensson, & Westerling, 2015). The current work seeks to
examine group differences on an Israeli multicultural sample, which allows looking
into differences between veteran Jews, immigrants from the former Soviet Union
(FSU), and Palestinian Citizens of Israel (PCI).

Immigration is a life event that places individuals at a relative disadvantage (e.g. Amit
& Chachashvili-Bolotin, 2018) that may be more associated with health literacy than
eHealth literacy. Health literacy, as envisioned by Nutbeam (2000), involves communi-
cation, critical and interactive skills in which immigrants can be at a relative disadvan-
tage, primarily due to language deficiency. Indeed, Levin-Zamir & Baron-Epel (2016)
have documented differences in health literacy between veteran Israelis and FSU immi-
grants so that the latter possess lower health literacy. Conversely, eHealth literacy occurs
in a virtual domain that may ameliorate these deficiencies, especially if some of the infor-
mation is sought and appraised in a language of choice rather than in the language of the
host country. Indeed, focusing on capital-enhancing forms of Internet use, no differences
in human capital enhancement (seeking information on news, banks, people) were
recorded between veteran Jews and FSU immigrants and an advantage to immigrants
was documented in social capital enhancement Internet uses (using chatrooms,
forums, Messenger, Skype), even before controlling for socio-demographic attributes
and Hebrew language proficiency (Lissitsa & Chachashvili-Bolotin, 2014). Consequently,
group differences between veteran Israelis and FSU immigrants are expected in health
literacy but not in eHeath literacy.

The second group of interest is a disadvantaged minority of Palestinians in Israel. This
group is distinctive culturally, having a different language (Arabic), affiliating mostly with
the Muslim religion, and having autonomous institutions in various domains such as
mass media, religion and education (Smooha, 1997). Thought PCIs are full citizens of
Israel, they are disadvantaged in education and other social-economic indicators, relative
to veteran Jews, and are frequently discriminated against (Baron-Epel, Berardi, Bellet-
tiere, & Shalata, 2017; Haberfeld & Cohen, 2007; Lissitsa & Chachashvili-Bolotin,
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2019). Due to lower educational attainment and previous findings on health literacy
among Israeli groups (Levin-Zamir et al., 2016), PCI are expected to have lower health
literacy.

Previous findings on Internet access and internet use among PCI are mixed and evol-
ving. Internet access, also labeled the ‘first digital divide’, was found to be still lagging
among PCI, compared to the majority group (Avidar, 2009; Ganayem, Rafaeli, &
Azaiza, 2009; Lev-On & Lissitsa, 2010; Lissitsa & Chachashvili-Bolotin, 2014; Mesch &
Talmud, 2011), supporting the stratification hypothesis that information and communi-
cation technologies adoption replicates existing social inequalities. Still, a more recent
study reported that the disadvantage disappeared after controlling for socio-demo-
graphic variables (Lissitsa, 2015; Lissitsa & Chachashvili-Bolotin, 2014). Second-level
digital gaps focus on digital skills and use/activities; differences in these activities, such
as capital enhancement and recreational activities, were found to persist between PCI
and the majority group, even after controlling for socio-demographic variables (Lissitsa
& Chachashvili-Bolotin, 2014). However, Mesch (2012) found PCI more likely to use the
Internet to make new contacts and to expand their business contacts, and interpreted his
findings to support the diversification hypothesis positing that computer-mediated com-
munication provides a platform for minorities in overcoming social constraints. In the
health domain, though PCI are most often serviced by local clinics providing primary
care and operating primarily in Arabic, accessing some specialist may sometimes
involve travel to larger Jewish cities, thus incurring language barriers and transportation
costs. These challenges may also explain why PCI are more likely to access health infor-
mation online than the majority group: such information is accessible in Arabic and it
can potentially eliminate transportation costs (Mesch, 2015). Thus, compared with the
majority group, PCI were expected to have lower health literacy and higher eHealth
literacy.

The present study

The present study aims to examine the group differences in health literacy and eHealth
literacy and whether group membership moderates the association between literacies and
outcomes.

First, the health literacy and eHealth literacy of FSU immigrants and PCI was com-
pared to those of veteran Jews. We hypothesized lower scores in health literacy for
PCI (H1) and FSU (H2), compared to veteran Jews, and higher scores in eHealth literacy
for PCI (H3), compared to veteran Jews.

Second, a moderation of group membership in the association between literacies and
outcomes was examined. Outcomes examined were perceived outcomes of information
use, perceived health, health care utilization and health behaviors, all constituting poten-
tial ‘third level divide’, defined as accrued outcomes or benefits from digital use. Though
associations between the literacies and health outcomes were recorded in this sample and
in the literature (e.g. Guo et al., 2021; Hoogland et al., 2020; Kim et al., 2018; Levin-Zamir
et al., 2016; Neter, Brainin, & Baron-Epel, 2018; Neter & Brainin, 2019; Shiferaw et al.,
2020), no findings on an interaction between literacies and group membership on
health outcomes were previously reported; hence, the present investigation is explorative
on the matter.
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Methods

Data collection and sample characteristics

Data analyzed in this paper was collected from a nationally representative random-
digital-dial (RDD) telephone survey of the Israeli adult population (21 and older) con-
ducted in November 2014 (landlines and mobile combined).

Calls were placed to 1789 residential households or mobile phones to identify 1628
eligible potential respondents, of whom 819 agreed to be interviewed, representing
50.3% response rate. The interviews were conducted by professional interviewers, speak-
ers of Hebrew, Arabic or Russian, who went through a special training session to fam-
iliarize them with the questionnaire’s terminology. The interviewers conducted the
telephone survey using Computer Assisted Telephone Interviewing software.

A total of 683 participants were Jews, 79 among them FSU immigrants since the 1990s,
and 136 were PCI.

Measurements

eHealth Literacy was assessed by the eHEALS (Norman & Skinner, 2006). The scale com-
prises of eight items on a 5-point Likert scale (1 = strongly disagree,to 5 = strongly agree).
The scale was previously translated to Hebrew, Arabic and Russian (Neter & Brainin,
2012). A composite score was created by averaging the means of the two subscales of
seeking and appraising, found as dimensions in this sample (Neter, Brainin, & Baron-
Epel, 2015). The scale was assessed only among respondents who reported using the
Internet for health purposes (n=403). The Cronbach internal reliability of the overall
scale was α=0.89 while reliabilities for both subscales were α = 0.83.

Health Literacy was assessed by the European Health literacy Scale (HLS-EU)
(Sørensen et al., 2013). The 15-items short version of the scale was used. The scale
was translated to Hebrew, Russian and Arabic and validated by Levin-Zamir et al.
(2016), using a 16-items questionnaire, and one item was deleted in the present
administration due to comprehension problems of respondents. The 15 items are
mostly on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree). A com-
posite score was created by averaging the means of the three subscales of seeking,
understanding and appraising/applying, found as dimensions in this sample (Neter
et al., 2015). The Cronbach internal reliability of the overall scale was α=0.86, and
reliabilities for the subscales were α = 0.72 (seeking), α = 0.85 (understanding), and
α = 0.83 (appraising/applying).

Perceived outcomes of seeking health information on the Internet were examined by
asking ‘Do you agree or disagree that seeking health information on the Internet… ?’
A list of 9 outcomes, adapted from (Baker, Wagner, Singer, & Bundorf, 2003). It was
translated into all the three languages and used previously in an Israeli sample (Neter
& Brainin, 2012). Items included: improved your ability to manage your health needs;
enabled you to ask your physician questions resulting from the information you acquired
on the Internet; enabled you to show your physician the information that you retrieved;
raised your sense of power in your encounter with the physician; improved your under-
standing of the symptoms, conditions, or treatments in which you were interested;
updated your knowledge in health innovations; led you to take independent steps
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(such as seeing a specialist, or changing an exercise regimen or eating habits); enabled
you to think about alternative treatment options; and made you more aware of patients’
insurance rights. A 5-point response scale was used (from strongly agree to disagree). The
total mean score for each participant’s outcome perception was computed with a higher
score representing a more positive perception of the health benefits derived from Internet
use (α = .87).

Health behaviors (Levin-Zamir et al., 2016) were tapped by asking respondents about
smoking and physical activity. The smoking item ranged from ‘never smoked’ (=1) to
‘smokes daily’ (=4). The physical activity item tapped frequency of engaging in a 30-
minutes activity such as walking, running, swimming, or other athletic activity. The
item was on a four-point scale ranging from ‘daily’ to ‘not at all’ (a fifth possible
option ‘cannot exercise’ was not selected by any respondent).

Use of healthcare services was measured by asking respondents whether they have
visited their general practitioner, visited a specialist, have attended an emergency
room and were hospitalized in the past year. Responses were provided on a three-
point response scale, including ‘no’, ‘yes, once or twice’, and ‘yes, three times or more’
(ICDC, 2015; Levin-Zamir et al., 2016). For each respondent, a total mean score was
computed. The internal reliability of the scale was α = 0.66.

Perceived health, or self-rated health (SRH) is a widely used health measure (Idler &
Benyamini, 1997) in which respondents are asked to evaluate their own health condition
compared with other people their age and gender. The response options to this single
item ranged from poor (=1) to very good (=5).

Socio-demographic information on ethnicity, immigration status, year of immigra-
tion, age, gender and attained education was obtained as part of the background vari-
ables. Education was measured by eight categories ranging from elementary school to
graduate education using Israeli Bureau of Statistics scale.

Data analysis

We first performed univariate descriptive analyses, characterizing participants. Then, we
compared the health and eHealth literacies across the population groups. In examining
the possible moderation of the association between literacies and health process by group
membership, we initially computed Pearson correlations between the literacies and the
outcome variables, and proceeded to multivariate analyses in the outcome variables
with significant bivariate associations with the literacies. In multivariate hierarchical
regressions, we examined the moderation of group in the association between literacies
and outcomes: the first step comprised of demographic characteristics (age, gender, edu-
cation, and group). In the second step we added the literacies, and the third step added
the interaction terms between group and literacies (health and eHealth). In the outcome
variable of healthcare utilization, self-rated health, as a good approximation of health
status (Idler & Benyamini, 1997), was also included in the first step. Data analysis was
carried out using SPSS v. 23.0 (IBM Corp., 2015).

Ethics Statement

This was a public opinion survey, which at the time (2014) did not require an IRB.
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Results

Descriptive sample statistics

Table 1 reports background variables across and by group. Overall, respondents included
slightly more women than men and more so in the FSU group. Respondents in the FSU
group were older, attained more formal education and felt less healthy than veteran Jews
and PCI.

Group differences in health literacy and eHealth literacy

The three groups – veteran Jews, PCI and FSU immigrants – were compared on their
perceived health literacy and eHealth literacy. Figure 1 presents mean groups in the lit-
eracies and their dimensions, where panel A includes the indices and panel B contains the
dimensions. The figure indicates that the immigrant group scored lower in health lit-
eracy, both in the index and in the dimensions, with the biggest difference emerging
in the appraise/apply factor.

A significant difference was found in health literacy among the groups, F(2, 813) =
21.21, p=.000, η2 = .050. The significant difference in health literacy between the
groups remained after adjusting for age, gender, and education (β = 0.82, SE = 0.22,
95% CI [0.008–0.095], p = 0.021). The planned contrast comparing FSU (M = 2.99, SD
= .50) to veteran Jews (M = 3.23, SD = .46) was significant: t(96.12) = 4.20, p < 0.001,
thus supporting H2. Moreover, the significant difference emerged in all the sub-scales
– seeking, understanding, and appraising/applying: F(2, 768) = 3.78, p = .023, η2 = .010;
F(2, 804) = 17.13, p < .001, η2 = .041 and F(2, 813) = 44.30, p <.001, η2 = .098, respectively.
The planned contrast comparing PCI (M = 3.41, SD = .50) to veteran Jews (M = 3.23, SD
= .46) on health literacy was not conducted as the direction of the difference was contrary
to the hypothesized direction, thus not supporting H1.

No significant differences were found among the groups in eHealth literacy, F(2,395)
= 1.93, p = .146, η2 = .010, yet the planned contrast comparing PCI (M = 3.60, SD = .72) to
veteran Jews (M = 3.37, SD = .82) on eHealth literacy was significant, t(85.92) = 2.14, p <
0.035, thus supporting H3. No significant differences between the groups emerged in the
seek and appraise dimensions comprising eHealth literacy, F(2,395) = 2.01, p = .136,
η2 = .010 and F(2,395) = 1.43, p = .241, η2 = .007, respectively.

Table 1. Description of Respondents (N=819) on Demographic Characteristics.

Total Veteran Jews Former FSU PCI
χ2 / F P
value

N=819 N=604 N=79 N=136
Variable
Age, in years (mean ± sd) 49.72 ± 17.00 50.39 ± 16.74 56.79 ± 19.68 42.5 ± 13.62 19.29 0.000
Gender, women, N (%) 424 (51.8) 304 (50.3) 51 (64.6) 69 (50.7) 5.73 0.57
Self-rated health, mean (SD) 3.97 (.98) 4.02 (.96) 3.62 (.87) 3.96(1.13) 5.47 0.004
Education 17.51 0.000
Elementary to full secondary, N
(%)

368 (45.0) 284 (47.1) 18 (22.8) 66 (48.5)

Post-secondary, N (%) 450 (55.0) 319 (52.9) 61 (77.2) 70 (51.5)
Internet Use (Yes), N (%) 699 (73.3) 452 (74.8) 57 (72.2) 91 (66.9) 3.61 0.164
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Association between literacies and health-related processes and its moderation
by group

In order to examine whether group moderates the associations between health literacy
and eHealth literacy (both perceived) and health-related processes, we first computed
Pearson correlations between health behaviors (smoking and physical activity), health
care utilization, perceived outcomes of information search and perceived health. The
results are displayed in Table 2. As can be seen, health literacy was significantly associated
with all variables except smoking. eHealth literacy is significantly related to self-rated
health (r=0.13, p=0.01) and to outcomes gained from the Internet search (r=0.40,
p=0.000), but not to health behaviors and to healthcare utilization (p’s>.05).

Further analyses were carried out on the outcome variables found to be associated
with literacies in the above bivariate analysis (Table 3). In order to test the group mod-
eration of the association between literacies and self-rated health, a multivariate linear

Figure 1. (A) Group differences in the indices of health literacy and eHealth literacy (n=627). (B) Group
differences in the dimensions of health literacy and eHealth literacy (n=342).
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regression was conducted. Background variables were included in the first step (age,
gender, education and group) and health literacy and eHealth literacy were included
in the second step. The first step, comprising of background variables was significantly
associated with perceived health, F(4,362) = 7.23, p < 0.001, explaining 6.4% of the var-
iance, and in this step age and gender were significantly associated with perceived
health, so that older people (β = –.23, t = 4.49, p < 0.001) and women (β=–.13, t=2.63,
p=0.009) perceived their health as less good. Group was not significantly associated

Table 2. Intercorrelations between main variables.
1. Health literacy – 3.23 .47
2. eHealth Literacy .39*** – 3.41 .80
3. Physical Activity .08* -.02 – 2.91 1.29
4. Smoking .07 .05 .08* – 0.82 1.13
5. Health care Utilization -.07* -.01 .01 .03 – 1.64 .39
6. Internet search outcomes .12* .40*** .08 .09 .09 – 3.04 .89
7. Self-rated health .33*** .13** .17*** .05 .28*** 0.4 – 4.17 .89

*p < .05; **p < .01; ***p < .001.

Table 3. Hierarchical Linear Regression on Self-rated Health, Healthcare Utilization and Perceived
Outcomes of Internet Use; Testing Moderation by Group.

Step 1 Step 2 Step 3

B SE B b B SE B b B SE B b

Self-rated health (n=316)
Gender −.22 .08 −.13** −.18 .08 −.11* −.18 .08 −.11*
Age −.01 .01 −.23*** −.01 .01 −.25*** −.01 .01 −.25***
Education .03 .02 .06 .02 .02 .04 .02 .02 .03
Group −.03 .06 −.02 −.06 .06 −.05 −.10 .06 −.09
Health Literacy .63 .11 .31*** .29 .23 .14
eHealth Literacy .−04 .05 −.04 .02 .12 .02
Health literacy * group .11 .07 .20
eHealth literacy * group −.03 .06 −.06

Adjusted R2 0.064 0.148 0.150
R2 change .088 .007
Healthcare utilization (n = 365)
Gender .12 .04 .16** .12 .04 .16** .12 .04 .16**
Age .00 .00 .04 .00 .00 .04 .00 .00 .04
Education .01 .01 .03 .01 .01 .03 .01 .01 .03
Self-rated health −.06 .02 .14* −.06 .03 −.14* −.06 .03 −.14*
Group −.02 .03 .−05 −.02 .03 −.05 −.03 .03 −.05
Health Literacy .01 .05 .01 −.05 .11 −.06
eHealth Literacy .00 .03 .00 .07 .06 .16
Health literacy * group .02 .03 .08
eHealth literacy * group .−04 .03 −.17

Adjusted R2 0.056 0.056 0.061
R2 change .000 .005
Perceived Outcomes of Internet Use (n=369)
Gender .05 .09 .03 .02 .09 .11 .02 .09 .01
Age −.01 .00 −.08 −.00 .00 −.00 .−00 .00 −.04
Education .03 .03 .06 −.11 .02 −.02 −.01 .03 −.03
Group .11 .07 .09 .09 .06 .07 .09 .07 .07
Health Literacy −.09 .12 −.04 −.20 .25 −.09
eHealth Literacy .47 .06 .41*** .65 .13 .57***
Health literacy * group .04 .07 .06
eHealth literacy * group −.11 .07 −.18
Adjusted R2 0.020 0.171 0.177
R2 change .151 .006

Note: ***p<.05; ***p<.01; ***p<.001; R2 change refers to added explained variance between the steps.
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with self-rated health (β=–.02, t=−0.47, p=0.640). The second step, adding the literacies,
was statistically significantly associated with perceived health: it explained 14.8% of the
variance, F(6,360) = 11.56, p=0.000. Age and gender remained significant associated vari-
ables and health literacy (β=.31, t=5.90, p < 0.001) also was significantly associated with
self-rated health. Group was not significantly associated with perceived health (β = -.05, t
=−1.06, p = .292). The third and last step added negligibly (0.7%) to the explained var-
iance and the interaction between group and each of the literacies was not significant.

A similar analysis was carried out for healthcare utilization. Background variables
were included in the first step (age, gender, education, self-rated health and group)
and health literacy and eHealth literacy were included in the second step. Only the
first step significantly predicted health care utilization, F(5,359) = 4.22, p < 0.001, explain-
ing 5.6% of the variance, and in this step self-rated health and gender significantly pre-
dicted perceived health, so that people who perceive their health as less than others’ (β
= .14, t=2.55, p = 0.011) and women (β = .16, t = 3.03, p = 0.003) used the healthcare
system to a larger extent. The addition of the literacies in the second step did not add
to the explanation of the variance of healthcare utilization (δ r2=.000, F(2, 357) =
0.018, p = .983). The third and last step added negligibly (0.5%) to the explained variance:
the interaction between group and each of the literacies was not significant.

A third multivariate linear regression was conducted on perceived outcomes gained
from Internet search. Background variables were included in the first step (age,
gender, education and group) and health literacy and eHealth literacy were included
in the second step. The interactions between the literacies and the group were added
in the third step. The first step, comprising of background variables, did not significantly
predict perceived outcomes, F(4,364) = 1.90, p = 0.109, explaining a mere 2.0% of the var-
iance, and in this step none of the variables significantly predicted the outcome. The
second step, comprising of the literacies, was statistically significant in predicting the per-
ceived outcomes gained from information search on the Internet: it explained 17.1% of
the variance, F(6,362) = 12.46, p < 0.001. The only significantly predicting variable in this
step was eHealth literacy (β=.57, t=7.74, p <0 .001). A moderation analysis indicated that
the interaction between eHealth literacy and group membership was nonsignificant (β
= –.18, t =−1.56, p = 0.119), so that the association between eHealth literacy in all
three groups was similar. A final multivariate linear regression was conducted on physical
activity. None of steps added to explained variance significantly (p>.05).

Discussion

The study examined population group differences in health literacy and eHealth literacy
and then the potential moderation of the association between literacies and health out-
comes by group. The study documented group differences in health literacy in an Israeli
representative sample, so that immigrants (compared to non-immigrants) had lower
health literacy (H2). No group (ethnicity, immigration) differences were recorded in
eHealth literacy (H3). Though associations between literacies and health-related out-
comes were found, these associations were not moderated by group.

The results on differences between immigrants and veterans in health literacy echo
previous findings, recorded in several countries, including Israel (Levin-Zamir et al.,
2016), the location of the present sample. It is of interest that the group differences
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documented were between the immigrant group and the majority group, even though
health literacy is associated with education (Paasche-Orlow & Wolf, 2007) and the
FSU immigrant group had attained more education than the majority group. Apparently,
immigration impedes health literacy, even in the case of a highly educated group. This
could be due to health literacy being anchored in a cultural and language context.
This was reflected in the scale used (European Health literacy Scale (HLS-EU))
which included items on consuming mass media and other information likely to be
conveyed mostly in the language of the majority group. The high health literacy of
PCI, compared to veteran Jews, was contrary to previous findings (Levin-Zamir
et al., 2016) and to H1, and thus could not be tested in a direct contrast. This
finding has several explanations. It could be due to the younger age of PCI, compared
to the other groups in the sample, as well as to the relatively high educational attain-
ment of PCI in this sample, compared with the national average (Israel Central Bureau
of Statistics, 2020b). Another potential explanation is the access to many health services
and messages in their native language (i.e. Arabic) such as primary care clinics and
Arabic-speaking media, facilitating health literacy. Lastly, the higher reported health lit-
eracy could be attributed to acquiescence bias in responding to survey questions, docu-
mented to be higher among Arabic speakers in Israel (Baron-Epel, Kaplan, Weinstein,
& Green, 2010).

Conversely, the absence of difference in eHealth literacy among the groups, attests to
the empowering and capital-enhancing qualities of the Internet (Lissitsa & Chachashvili-
Bolotin, 2014), especially when compared to the difference in health literacy. Language
and navigation challenges in a health system waned in the digital arena, which at the
time of the study provided mainly information on services and health conditions and
did not yet require active participation. Under these circumstances, language was
chosen and not determined. This is the novel finding of the present study. It reverbe-
rates findings on digital literacy and its association with language literacy (Lissitsa &
Chachashvili-Bolotin, 2014). It is unclear whether this finding will persist when
afforded services require a two-way interaction in designated languages and whether
health providers will afford services in several languages. In Israel, only basic services
are currently offered in five languages (Hebrew, Arabic, Russian, English, and French).
Lastly, gaps in Internet use, specifically lower use among PCI, is still evident today
(Israel Central Bureau of Statistics, 2020a), though use has increased among all
groups and the gap between the groups decreased (80.7%, 82.8% and 84.9% for
Arabs, Israeli veterans, and FSU, respectively). These differences may be due to
reduced access in rural/peripheral areas and to differential uptake associated with edu-
cation (FSU having the highest attainment) and income.

The findings on the positive association between health literacy and health behaviors,
health care utilization and self-rated health are mostly consistent with previous studies
and with systematic reviews on health literacy (Berkman et al., 2011; Neter & Brainin,
2019). Likewise are the findings on eHealth literacy, a research domain with fewer
studies (Neter & Brainin, 2019), where the highest positive association found was with
perceived benefits of Internet use. It is possible that benefits from eHealth literacy are
in fewer domains than is the case in health literacy, yet more evidence is needed for
such interpretation.
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The absence of group moderation to the association between the health literacies and
health processes (i.e. healthcare utilization, self-rated health, perceived benefits of Inter-
net use) may indicate that the direction and strength of the associations are solid. Though
the ethnic and immigration health divisions in Israel are substantial (Daoud, Soskolne,
Mindell, Roth, & Manor, 2018), the associations were similar among the three groups
for varied health processes, demonstrating the robustness of models of health literacy
(Bailey et al., 2014; Paasche-Orlow & Wolf, 2007) and eHealth literacy (Norgaard
et al., 2015; Norman & Skinner, 2006) which theorize association between health litera-
cies, health processes and health outcomes. Lastly, traditional social determinants of
health variables, i.e. age and gender, were mostly associated with ‘established’ health out-
comes such as self-rated health and healthcare utilization in the first step of the regression
analyses, while no demographic variable were associated with perceived outcomes of
Internet use, a new and context-specific variable.

Research strengths, limitations and future directions

This study used a representative sample and examined health literacy and eHealth lit-
eracy in a heterogenous society, affording the examination of group differences. It also
used sound and prevailing measures to assess the literacies at question. The methodology
of examining the potential moderation of an association by a group is also well-
established.

Still, the present study is limited, primarily by its design. The cross-sectional survey
precludes inferring about causality or even the direction of the association. The reliance
on self-reports and a single source of information is also detrimental. Though self-reports
are associated with actual performance in both health literacy and eHealth literacy
(Karnoe & Kayser, 2015; Neter & Brainin, 2017; Nguyen, Paasche-Orlow, &McCormack,
2017) and are prevalent, other designs and methodologies could contribute a better
understanding of health literacy and eHealth literacy.

Inclusion of health literacies measures (performed or perceived) in large longitudi-
nal studies with representative samples (e.g. Survey of Health, Ageing and Retirement
in Europe (SHARE) or Midlife in the United States: A National Longitudinal Study
of Health and Well-being (MIDUS)) could afford inferring about the direction of the
association. Another methodology worth pursuing is machine learning of digital
activities. Data mining could measure health-related Internet use and eHealth literacy
more accurately as well as associate it with other activities, benefits or health status.

In conclusion, the study documented a significant difference in health literacy between
an immigrant group and the veteran majority group. There were no group differences in
the context of ethnicity or immigration in eHealth literacy, attesting to the capital-enhan-
cing promise of Internet use. The association between the literacies and health processes
varied in magnitude between the different outcomes but was similar across the examined
groups.
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