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Abstract

Background: The current research focuses on trends of Internet adoption and digital uses among people with
disabilities over a thirteen-year period.

Methods: The study is based on data elicited from a repeated cross-sectional study collected by means of Annual
Social Surveys conducted by Israel’s Central Bureau of Statistics between 2003 and 2015. The sample included 95,145
respondents, among them 22,290 respondents with disabilities.

Results: The rate of Internet access and digital uses increased continuously among disabled people; however
the gap between them and the population without disabilities was preserved. We found that Internet use
depends on a number of socio-economic characteristic. Socio-demographic variables were much more
powerful in predicting Internet use vs non-use among the total population, compared to predicting digital
uses among Internet users.

Conclusions: Our findings make it possible to identify disadvantaged groups in which disability intersects with
low rates of Internet adoption and belonging to unprivileged groups: Arabs, the religious, the elderly, lower SES
individuals. The effects of most of these variables did not change in the period under study. Generally, we
recommend finding a way to promote courses that focus on promoting digital literacy in general and eHealth
literacy in particular in small groups of people of similar age, digital skill level and motor / health problems. Considering
the high representation of Arabs among people with disabilities and lower rates of Internet adoption and use among
Arabs, it is recommended that efforts continue to increase the scope and quality of Arabic language content published
on Israeli eHealth sites. In order to diminish income-based digital divide we recommend providing publicly accessible
free information technologies, for example, in community clubs, senior citizen clubs, and independent- and assisted-
living projects for the disabled.
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Background

Emerging information and communication technologies
(ICT), foremost among them the Internet, may have an
especially profound impact on health knowledge, services,
and care opportunities available to people with disabilities
(hereafter PWD) [9, 69]. For PWD the possibility of nearly
instantaneous communication across the globe means be-
ing able to tap into sources of health information [22],
participate in forums discussing health issues, create new
social relations unlike anything available in their physical
non-ICT world [12, 14, 39, 63], empower their sense of in-
dependence and self-determination[15], as well as im-
prove health outcomes and lower health care costs ([46],
Manganello, 2017).

Access to technology and its benefits is not equally dis-
tributed between or within nations [36]. Digital divide
separates those who have access to information and com-
munication technologies and the ability utilize them, and
those who do not [13]. In all Western countries, belonging
to a vulnerable group (i.e., one with lower education, dis-
abilities, and social isolation) is a strong predictor of
non-online access [45]. Within these digitally excluded
groups, it has been suggested that PWD are overly repre-
sented on the wrong side of the digital divide [83]. Several
studies have found that Internet adoption and use among
PWD was lower, compared to people without disabilities
[6, 25]. Moreover, Internet usage was less probable in the
case of people with severe disabilities when compared to
people with mild disabilities [25, 30]. Furthermore, in pre-
dicting digital use disabilities may intersect with additional
risk factors characterized, among other things, by lower
rates of Internet penetration [82]. Among those manifest-
ing such factors are economically and socially disadvan-
taged populations such as ethnic minorities, the elderly
and those of low socio-economic status.

According to the World Health Organization (WHO)
the percentage of the population aged 15 years or over
who experienced some form of disability grew from
15.3% in 2004 to 19.4% in 2010. The disabled population
is a major sector of diversity and inequality in society,
but analysis of it as such has lagged behind that of other
social factors when it comes to digital uses (for excep-
tions, see [23, 35, 47, 81]). Incorporating this variable
into investigations of digital inequality is important be-
cause, unlike many other social statuses, disability is one
that may become relevant to almost anyone at some
point in the life cycle [75].

As far as we know, no research using a large popula-
tion with disabilities has been conducted that investi-
gates trends in Internet adoption and use and the effect
of socio-demographic variables on Internet use in the
early years of the twenty-first century — a highly import-
ant period of mass Internet adoption. This is the pur-
view of the current research.
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The main purpose of the current study is to follow the
trends in ICT adoption among the population of Israelis
with disabilities (compared to the population without
disabilities) from 2003 to 2015 and to identify variations
in the socio-demographic characteristics that may pre-
dict Internet access and digital uses over time.

It is fitting that this type of research is being con-
ducted in Israel, given the nation’s position as a global
leader in the adoption of mobile phones, Internet use,
and electronic health records [68] on the one hand and
the distressful economic situation of its disabled on the
other. Most patient care in Israel is provided by means
of several advanced, integrated private not-for-profit de-
livery systems [70] that strive to increase the quality and
efficiency of health care using Health Information Tech-
nology as a main driver. In this context it may be as-
sumed that those who do not use Internet and acquire
the appropriate digital skills required for it may pay a
significant price in terms of their health.

With total population of about 9 million people, Israel
has 1.6 million PWD, of them 535,500 with high levels
of disability [7]. 50,000 of them are wheelchair-bound,
some 24,000 are legally blind and 15,000 are deaf. The
percentage of PWD is higher among vulnerable popula-
tion groups: senior citizens (58% of those aged 65+ are
PWD), women, Arabs, unemployed, people with low
SES [7]. The disability allowance, which was 2239
shekels ($640) in 2000, has risen only slightly, to 2342
shekels ($670), in the past 17 years. A study by the Na-
tional Insurance Institute indicated that within a decade
the poverty rate among the disabled in Israel increased
fourfold compared to the general population [85]. After
a year of negotiations and dozens of wildcat protests that
included blocking roads and snarling traffic, the Knesset
in February 2018 raised the monthly stipend to NIS
3700 ($1050). The name of one of the organizations of
disabled which initiates road-blocking actions, “Disabled,
not half a person”, reflects its approach to the basic right
to live with dignity.

Literature review

Disability and internet use

The World Health Organization (WHO) includes both
medical and societal factors in its definition of disability:
‘[Disability is] a complex phenomenon, reflecting the inter-
action between features of a person’s body and features of
the society in which he or she lives’ (WHO 2017). In con-
trast to the outdated medical definition of disability, which
focused only on individual aspects of impairment, activity
limitations and restrictions on participation, this contempor-
ary definition also underscores the social aspect. As disability
is universal and PWD are part of all societies, contemporary
discourse empbhasizes the social model of disability.
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The basic idea of the social model is that PWD are not
disabled by their impairments but by the disabling barriers
they faced in society [37, 66]. PWD are excluded in many
domains of life, with consequences impacting their health
and wealth [44, 74]. Viewed from the perspective of the
social model, which stresses the interaction between the
social environment and individuals with disabilities, it is
inevitable that the Internet functions within the boundar-
ies of extant social conditions and inequities [37]. This so-
cial understanding of the web highlights the importance
of web accessibility for digital participation by individuals
with disabilities on the basis of explicit, emancipatory
values [52]. However, studies show that PWD do not
utilize digital era opportunities. Rather than creating
broader inclusion, digital technologies may have the op-
posite effect and in many cases further isolate people with
a range of impairments [34, 43, 64]. PWD are excluded in
their own homes from accessing technology due to lack of
funds, lack of support or lack of skills to access resources
that differ from those used by the non-disabled population
[2, 50, 65]. An Israeli survey found that even if chronically
ill PWD use Internet, they derive less benefit from it due
to their lower digital literacy, compared to people who are
younger and without disabilities. In other words, those
who need more health information and services are less
able to obtain them [62]. Unfortunately, the creators and
vendors of new online hardware and software tend not to
take PWD into consideration when planning their designs
[27, 50]. Moreover, as a consequence of the fast-paced devel-
opment and evolution of digital media, continuous updating
requirements, high financial cost, non-accessible design and
poor training from providers, digital and assistive technolo-
gies may actually create a new level of social inequality rather
than benefiting disabled people, and thus reinforce the digital
divide [4, 43, 47, 58].

However from the perspective of the compensation
model [16] the relationship between disability and the
Internet can be viewed as an opportunity. This model
postulates that disabled persons are isolated and have
low levels of social interaction, creating social inter-
action needs for which online communication can
compensate [10]. In this way digital technologies have
the potential to enable PWD to overcome ‘limitations’ in
their body in order to improve their life-chances. People
who are socially inactive or dissatisfied with their so-
cial interactions in the physical non-ITC world tend
to use the Internet more frequently, and hence bene-
fit from it more [16]. Scholars reported that while
PWD (43%) were less likely to access the Internet
when compared with the individuals without disabil-
ities (57%), they spent double the amount of time on-
line. PWD reported that use of the Internet enabled
them to better connect with others and obtain infor-
mation not previously accessible. Thus, 48% reported
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that Internet improved their quality of life, compared
to 27% of individuals without disabilities [78].

Internet access may also increase the sense of inde-
pendence and self-determination of PWD [15], facilitate
lifelong learning and serve as a tool that enables or sup-
ports professional activities [28]. From a practical point
of view, everyday life of PWD may be substantially im-
proved through access to such online services as
e-banking, Internet shopping or simply communicating
via e-mail or videoconferencing with families and
friends [4, 17, 77]. The benefits of using Internet for
health purposes may include new areas of physician—pa-
tient interaction and self-care [38, 84]. For those who
suffer from limited mobility, use of Internet is some-
times the only way to perform activities which otherwise
would be unavailable to them. People with hearing and
visual impairments can benefit from available tools that
help to circumvent their sensory deficiencies.

Digital divide

Today, it is customary to separate the digital divide into two
levels of inequality: the first distinguishes between those
who are connected and those who are not. The second per-
tains to the surfing patterns used by those connected to
Internet, including measurements of different types of
Internet uses [20, 40, 71]. Some Internet usage activities are
more beneficial or advantageous for users — offering them
greater opportunities and resources for advancing their ca-
reers, work, education and social status (capital-enhancing
uses) than others intended for momentary consumption or
entertainment (recreational uses) [21, 41, 60, 80, 87].

In the current study we investigate the first type of digital
uses, which includes human capital-enhancing forms of
Internet use and social capital-enhancing forms of Internet
use [53-55] which may be especially relevant for people
with disabilities. Human capital-enhancing uses refer to
Internet surfing for beneficial purposes, including seeking
health information, researching products, current events,
etc. [42]. Recent studies estimate that 70-80% of Internet
users have searched for health-related information online
[31, 59]. Furthermore, 75% of Internet users with a chronic
condition say their last online health search affected a deci-
sion about how to treat an illness or condition [31]. How-
ever, seeking information for health purposes raises some
causes for concern. The health information provided on
many websites is often of low quality, inaccurate and in
most cases incomplete [76].

Social capital-enhancing digital uses refer to the ability
to communicate with other people by e-mail and social
media. The social media create a platform for communi-
cations among a dynamic consortium of people utilizing
social network sites, forums, discussion groups and blogs
in a manner that enables individuals with a common
interest to interact continually and to promote different
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types of benefits [11, 48]. About 90% of Internet users
over the age of 50 reported frequent use of social net-
works such as Facebook and Twitter to find and share a
source related to their health [79]. A growing body of lit-
erature reports changing modes of physician/patient
communication in the digital age: the use of e-mail as an
adjunct or alternative to face-to-face patient/doctor
visits or more traditional clinic telephone lines [38, 84].

Digital divides tend to mirror preexisting patterns of eco-
nomic inequality [20, 49, 67]. Differences in access to and
forms of Internet use reflect more limited income potential
among populations without access to online information
or surfing skills, a lack of equality in employment oppor-
tunities and more limited social mobility [19, 53, 55, 57].
As a result, the vulnerable social groups, such as ethnic
and national minorities, people from low SES, elderly and
periphery residents find themselves doubly disadvantaged.
In Israel, religiosity can be added to the factors predicting
Internet anxiety and lower usage rates [5, 18]. In the Jewish
world, most ultra-Orthodox groups tend to be deeply sus-
picious of all aspects of modern communication technolo-
gies that may enable access to undesirable content which
may negatively and irreparably damage unique community
lifestyles ([61, 88]).

The problems that PWD must deal with in economic, cul-
tural and social aspects of their everyday life and the advan-
tages that the use of computers and the Internet provides
transcend national borders. It is crucial for policy makers to
understand the overlap of disability dynamics with other
limiting socio-economic factors in their efforts to overcome
the disadvantages and vulnerability of such groups and to
address their specific and unique needs. Accordingly the fol-
lowing research questions may be formulated:

Research questions

1. What trends in Internet access and digital uses
emerged from 2003 to 2015 among Israeli PWD,
compared to people without disabilities?

2. Which variables may predict Internet access and
digital uses among Israeli PWD, compared to
people without disabilities?

3. What changes, if any, were observed over time in
patterns of predictability of the effects of socio-
demographic variables on Internet access and
digital uses among Israelis in both groups?

Methods

Source of data

The current research is based on a repeated cross-sectional
study. We used data which were collected by means of An-
nual Social Surveys conducted by Israel’s Central Bureau of
Statistics (CBS) in the period between 2003 and 2015. The
CBS conducts a social survey annually using different
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respondents each year. The surveys provide up-to-date in-
formation about living conditions and the welfare of the
population in Israel. The formulation of all the questions
used in the study was identical throughout this period.

CBS interviewers carried out face to face interviews in
the field between January and December of each year.
The duration of each of the interviews, which were con-
ducted in Hebrew, Russian and Arabic, was about 1 h.

Population and sampling method

The survey pool population comprises the permanent
non-institutional population of Israel aged 20 and older,
as well as residents of non-custodial institutions (such as
student dormitories, immigrant absorption centers and
independent living projects for the elderly). New immi-
grants are included in the survey population if they have
been resident in Israel for at least 6 months.

Each year the CBS sample size was about 7500 persons
aged 20 and older, representing about 4.5 million people
in that age bracket. The response rate was around 80%.
The sample design involved defining groups based on a
combination of three demographic variables: population
groups (Israeli-born Jews, immigrants and Arabs), age
and gender. The expected size of each design group was
to be proportional to its size in the population. The so-
cial survey samples are based on random selection and
the sampling method enables generalization of the re-
sults to the entire Israeli population.

We created our database using 13 years of CBS Social
Survey data. It included 95,145 respondents, among them
22,290 respondents with physical and health problems
which interfere or interfere greatly with daily functioning
(the PWD group). The socio-demographic characteristics
of the sample are presented in Appendix 1.

Variables

Independent variables

Physical or health problems interfering with day-to-day
functioning were originally measured on scale of 1-5, 1
— do not have physical or health problem, 2 — the prob-
lem doesn’t interfere at all, 3 — the problem doesn’t
interfere very much, 4 — the problem interferes, 5- the
problem interferes greatly. In order to define the PWD
group this variable was divided into two groups (categor-
ies 4 and 5 are defined as PWD, categories 1, 2 and 3
are defined as people without disabilities).

Ethnicity was measured by two dichotomous variables:
Arabs and immigrants (those who immigrated to Israel
after 1989). Veteran Jews (born in Israel or immigrated
before 1989) were the comparison group.

Gender was coded 1 for men and 0 for women.

Age was measured in five-year categories. This variable
was transformed into a continuous variable using the
midpoint of each group.
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Religiosity was measured on a scale of 1-4: 1-Not reli-
gious, secular; 2 — Traditional; 3 — Religious, 4 — Very
religious.

Marital status was measured as a dichotomous vari-
able: 1 — married; 0 — other marital status.

Number of children was measured as a continuous
variable.

Area of residence was coded 1 for center residents
(Jerusalem, Tel-Aviv, and Central region) and 0 for periph-
ery residents (North, Haifa, South, Judea, and Samaria).

Education was measured by the highest diploma re-
ceived by the respondent (see Appendix 1).

Employment was measured as a dichotomous variable:
1 — works, 0 — doesn’t work.

Income level was measured by the item: Last month,
what was the total gross income of all members of the
household, from all sources: work, pensions, support
payments, rents, etc. on a scale of: 1. NIS 2500 (New Is-
raeli Shekels) or less; 2. NIS 2501-4000; 3. NIS 4001-
5000; 4. NIS 5001-6500; 5. NIS 6501-8000; 6. NIS
8001-10,000; 7. NIS 10,001-13,000; 8. NIS 13,001-
17,000; 9. NIS 17,001-24,000. 10. NIS More than 24,000.
This variable was transformed into a continuous variable
using the midpoint of each group and divided by 1000.
The top income category was recorded as NIS 30,000.

Hebrew language proficiency The respondents were
asked: What is the level of your knowledge of the Hebrew
language, in speech, reading and writing? The scale was
1-very good, 2—good, 3—moderate, 4—weak, 5—don’t know
at all. A combined index for reading, writing and speaking
skills in Hebrew was measured on a scale of 1-5 (1-Not
at all, 5-Very well) which was constructed as the average
of these three language skills. Cronbach Alpha for Profi-
ciency in Hebrew language was .95.

Dependent variables

Using Internet in the last 3 months was measured by the
following item: During the last 3 months, have you made
use of the Internet, including e-mail? Internet access
was coded as 1 for those who used and 0 for non-users.

Human capital-enhancing forms of Internet use were
measured by the following item: Did you use a computer
during the last 3 months for seeking information?

Social capital-enhancing forms of Internet use were
measured by the following two items: Did you use a
computer during the last 3 months (a) for e-mail? (b) for
discussion groups and communications, e.g., chat rooms,
forums, Messenger, Skype? (Facebook has been included
in the question about social media use since 2010; Twit-
ter since 2012). In each item, users were coded as 1 and
non-users as 0. Descriptive results for different forms of
Internet use are presented in Appendix 2.
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Building measures for social capital-enhancing forms of
internet use

As the original variables (e-mail usage and social media
usage) were measured on a dichotomous scale (0—does not
use, 1—uses), the scale for measuring social capital-enhan-
cing forms of Internet use ranges from 0 to 2 (0O—does not
employ any of the uses; 1-employs only one type of social
uses; 2—employs both types of social uses).

Control variables
Wave of data collection was coded on a scale of 0-12,
where 2003 =0, 2015 = 12.

Results

We will first present the findings regarding Internet ac-
cess and use over time and then apply multivariate ana-
lysis in order to predict Internet access and digital uses.
In predicting digital uses, we focused only on the group
of Internet users, excluding all non-users.

Descriptive findings
Internet access over time
Figure 1 shows the percentage of Internet access for PWD
and people without disabilities and for the total sample.
Figure 1 shows that Internet access among PWD rose
from 18% in 2003 to 55% in 2015 (an increase of 37 per-
centage points). At the same time, the percentage of Inter-
net adopters among the population without disabilities
rose from 45 to 83% (an increase of 38 percentage points).
Thus, the absolute gap between both groups remained un-
changed. The odds ratio was similar between both groups.
Figure 2 presents the rates of Internet use for seeking
information in the total sample. The percentage of Internet
uses among Internet users is presented in Appendix 2.
Figure 2 shows that information seeking among PWD
rose from 15% in 2003 to 50% in 2015 (an increase of 35
percentage points). This digital use among people with-
out disabilities rose from 41 to 78% (an increase of 37
percentage points). However, the odds ratio was slightly
more pronounced for PWD (5.6) than for people with-
out disabilities (5.1) as a result of the very low starting
point among the former. Comparing Figs. 1 and 2 we
can see that the percentage of Internet use for informa-
tion seeking is only slightly lower than the access rate.
Figure 3 shows that e-mail usage among PWD rose
from 12% in 2003 to 41% in 2015 (an increase of 29 per-
centage points) while the access rate among respondents
without disabilities rose from 35 to 71% (an increase of
36 percentage points). However, the odds ratio was
slightly more pronounced for the PWD group (4.9) than
for the group without disabilities (4.5) as a result of the
very low starting point among the former. Comparing
Figs. 1 and 3 we can see that the percentage of Internet
use for e-mail among PWD is lower than the access rate.
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The starting point of social media use was low — only
4% of PWD used social media in 2003, compared to 10%
percent among those without disabilities. During the
period from 2003 to 2015 the gap between the groups
increased: 44% of PWD used social media in 2015 com-
pared to 71% among the respondents without disabilities
(Fig. 4). The change in social media use over the 13 years
among PWD was much lower (40 percentage points),
compared to 61 percentage points in the other group.
The odds ratio was more pronounced for people without
disabilities (21.7) than for PWD (20.6).

Multivariate analyses

Predicting internet use’

In order to compare the two groups for predicting Inter-
net use, separate analyses were performed for respondents
with and without disabilities. A logistic regression was
performed in three stages. In the first stage the wave of

data collection (WDC) and dichotomous PWD variable
were entered. In the second stage socio-demographic vari-
ables were added. In order to identify changes in the ef-
fects of socio-demographic variables over time, in the
third stage we added the interactions between WDC and
background variables with the most powerful effect on
Internet use, according to the research literature: gender,
ethnicity (Arabs and immigrants), religiosity, Hebrew lan-
guage proficiency, education, income and physical and
health problems® [19, 26, 29, 51, 54, 57]. The final regres-
sion model included only the significant interactional ef-
fects in at least one of the groups.

The findings for PWD will be presented first, after
which differences between them and sample participants
without disabilities will be summarized.

The findings for PWD As can be seen from Table 1,
Model 1, the odds of using vs. not using Internet in the
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preceding 3 months increased over time. The odds of using
vs. not using Internet among respondents with physical and
health problems that interfere greatly were lower compared
to those who reported that the problems only interfere. The
odds of using vs. not using Internet among Arabs were
lower compared to veteran Jews (see Model 2). The odds of
using vs. not using Internet in the preceding 3 months were
higher among males and employed compared to females
and those who were not working. The higher the educa-
tional level, Hebrew proficiency and family income, the
higher were the odds of using vs. not using Internet. The
lower the age, level of religiosity and number of children, the
higher were the odds of using vs. not using Internet.

As can be seen from Model 3, the positive interaction be-
tween immigrants and WDC coupled with the negative
main effect indicate that the effect of time is stronger
among immigrants than among veteran Jews. When con-
sidering the amplitude of effects of these variables we can
conclude that in 2015, the odds of using vs. not using Inter-
net among immigrants were higher compared to those of

veteran Jews, when controlling for socio-demographic vari-
ables. The positive interaction between age and WDC
coupled with the negative main effect indicates that over
time the age-based digital divide diminished, but was not
closed. The insignificant effects of the interaction between
WDC and Arabs, gender, Hebrew proficiency, family in-
come, religiosity and health problems indicate that the ef-
fects of these variables did not change over time.

Differences between the groups The main differences
between the groups were found in the interactional
effects: significant interactional effects of Arabs, gender,
religiosity and family income were found among respon-
dents without disabilities, while among PWD such effects
were insignificant. Summarizing interactional effects
among people without disabilities we can conclude that
the gender gap was closed in 2015; the gap between Arabs
and veteran Jews diminished and the gaps based on religi-
osity and family income increased.

-
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Table 1 Logistic regression model: internet use in the last 3 months
PWD People without disabilities
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
B Exp(B) B Exp(B) B Exp(B) B Exp(B) B Exp(B) B Exp(B)
Wave of Data Collection (WDC) 0.17* 118 023* 126 029 133 018 120 024 127 036" 143
Physical or Health Problem
(comparison to “no health problems”)
The problem doesn't interfere at all —0.13** 088 0.00 1.00 000 1.00
The problem doesn't interfere very much —0.54** 058 —0.12** 089  -0.12** 0.89
Physical or Health Problem
(comparison to “the problem interferes”)
The problem interferes greatly -0.52** 059 -029** 075  —-029** 0.75
Gender (male=1) 030% 134 032 137 028* 132 048 161
Ethnicity (comparison to veteran Israelis)
Immigrants 0.11 1.1 —045* 064 -0.20" 0.82 —042** 066
Arabs -0.76** 047  -093** 040 -079% 046  —1.16"* 031
Age -006** 094  —005** 095 -0.05** 095  —004** 096
Locality (center=1) 0.07 1.07 0.07 1.07 0.06* 1.06 0.06* 1.06
Family income 0.08* 108 009" 109 0.08* 108  007** 107
Religiosity -050% 061  —0.53** 059 -064** 053  -047** 063
Education 047** 161 047** 160 055 174 0.55* 174
Number of children -0.08* 093  -0.08** 092 -0.11% 089  -0.11** 090
Marital status (married = 1) 0.02 1.02 0.01 1.01 —0.15** 0.86 -0.17** 0.85
Hebrew proficiency 055 174 0.58**  1.78 046" 159 048** 162
Employment (employed = 1) 040** 149  039** 148 027*¥* 132 027** 131
Arabs * WDC 0.02 1.02 0.06**  1.06
Immigrants * WDC 0.09**  1.09 0.05**  1.05
Age * WDC 0.00**  1.00 0.00**  1.00
Gender * WDC 0.00 1.00 -004** 097
Religiosity *WDC 0.00 1.00 -0.03** 097
Family income*WDC 0.00 1.00 0.00**  1.00
Constant -1.09% 034 174" 0.18 =2.17% 0.1 -0.02 098 —1.29* 0.27 —2.05* 0.13
Cox & Snell R Square 0.09 040 040 0.08 033 034
Nagelkerke R Square 0.13 0.54 0.54 0.12 049 049

*p<.05 ** p<.01

Comparing the quality measures of the models in both
groups it should be noted that among the PWD group,
socio-demographic variables explain about 54% of vari-
ance for the Internet use variable and about 49% among
respondents without disabilities.

Predicting human and social capital-enhancing forms of
internet use

In order to predict the two types of digital uses (human
and social capital-enhancing forms of Internet use), logistic
and ordinal regressions were conducted in stages. The in-
dependent variables were introduced to these models as in

the logistic regression described above. These regressions
analyzed only Internet users.

Predicting human capital-enhancing forms of inter-
net use (seeking information) Findings among PWD.
As can be seen from Table 2, Model 1, among Internet
users the odds of using Internet in human capital-enhan-
cing ways increased over time. The odds of using Internet
in human capital-enhancing ways among respondents with
physical and health problems that interfere greatly were
lower compared to those reported that the problems
merely interfere. The odds of seeking and using Internet in
human capital-enhancing ways among Arabs were lower
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Table 2 Logistic regression model: internet use for seeking information in the last 3 months among Internet users

PWD People without disabilities
Model 1 Model 2 Model 1 Model 2
B Exp(B) B Exp(B) B Exp(B) B Exp(B)
Wave of Data Collection (WDC) 0.05** 1.05 0.07** 1.07 0.04** 1.04 0.06** 1.07
Physical or Health Problem
(comparison to “no health problems”)
The problem doesn't interfere at all 0.21* 1.23 0.14 1.15
The problem doesn't interfere very much 0.12 1.13 0.20# 1.22
Physical or Health Problem
(comparison to “the problem interferes”)
The problem interferes greatly —0.29** 0.75 —0.22# 0.80
Gender (male=1) 0.29%* 1.34 —0.30** 0.74
Ethnicity (comparison to veteran Israelis)
Immigrants 0.13 1.14 0.02 1.02
Arabs —0.67** 051 —0.54** 0.58
Age —0.02** 0.98 —0.01** 0.99
Locality (center=1) -0.22% 0.80 0.08 1.08
Family income 0.02 1.02 0.03** 1.03
Religiosity —-0.08 092 —0.31** 073
Education 0.29%* 1.34 0.22%* 1.25
Number of children -0.10* 0.90 —0.09** 092
Marital status (married = 1) 0.38** 1.46 0.13* 1.14
Hebrew proficiency 0.33** 139 0.38** 147
Employment (employed = 1) -0.19 0.83 -0.12% 0.88
Constant 2.35%% 1045 0.88 241 267% 1443 1.54%% 4.65
Cox & Snell R Square 0.00 0.03 0.00 0.03
Nagelkerke R Square 0.01 0.07 0.00 0.08

#p<0.1,* p<.05, ** p<.01

compared to veteran Jews (see Model 2), while the differ-
ences between immigrants and veteran Israelis were insig-
nificant. The odds of using Internet in human
capital-enhancing ways were higher among males and
married individuals. The higher the age and number of
children, the lower were the odds of using Internet in hu-
man capital-enhancing ways. The higher the education
and Hebrew proficiency levels, the higher were the odds of
using Internet in human capital-enhancing ways. The ef-
fects of other socio-demographic variables on the odds of
human capital-enhancing uses were insignificant. All inter-
actional effects were insignificant, indicating that the ef-
fects of socio-demographic variables on this type of uses
were stable over time.

Differences between the groups. The effects of family in-
come, religiosity and employment on the odds of using
Internet in human capital-enhancing ways were significant
among people without disabilities and insignificant in the
PWD group. Males in the PWD group were more likely to
use Internet in human capital-enhancing ways compared

to females from this group, while among people without
disabilities the opposite gender pattern effect was found.
PWD from the periphery were more likely to use Internet
in human capital-enhancing ways, while among those
without disabilities the effect of locality was insignificant.

It is important to note that the quality measures of the
model in the sample of Internet users were only about 7%
and 8% in both groups (compared to 54% and 49% re-
spectively for predicting Internet use). This may be a re-
sult of a self-selection process among Internet adopters
compared to the general population. In other words, the
main selection on the basis of socio-demographic charac-
teristics occurs in the first level digital divide, whereas
among Internet users the distinguishing ability of these
characteristics is much lower.

Predicting social capital-enhancing forms of internet
use Findings among PWD. As can be seen from Table 3,
Model 1, the odds of using Internet in social capital-en-
hancing ways increased over time. The odds of using
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Table 3 Ordinal regression model: social media use in the last 3 months among Internet users

PWD People without disabilities
Model 1 Model2 Model 1 Model2 Model 3
Estimate Std.  Estimate Std.  Estimate Std.  Estimate Std.  Estimate Std.
Error Error Error Error Error
Threshold  [soc_use =.00] -063** 006 —155% 025 —-092** 002 -181** 011 =075 014
[soc_use =1.00] 1.34%* 006 0.73* 0.25 1.54% 002 1.00** 011 2.04** 0.14
Location Wave of Data Collection (WDC) 0.15** 001 0.21** 0.01 020% 000 026%* 000 041** 0.01
Physical or Health Problem
(comparison to “no health problems”)
The problem doesn't interfere at all -0.15** 004 002 004 003 0.04
The problem doesn't interfere very much —-0.05 004 005 004 005 0.04
Physical or Health Problem
(comparison to “the problem interferes”)
The problem interferes greatly -0.17** 005 -007 0.06
Gender (male=1) -0.01 0.05 0.06** 002 040 0.05
Ethnicity (comparison to veteran Israelis)
Immigrants 0.06 0.10 0.22%* 004 023* 0.04
Arabs -0.70* 0.1 -053* 004 -055** 004
Age -0.03**  0.00 -0.03** 000 -001** 000
Locality (center=1) 0.15%* 0.05 0.11%* 002 011 0.02
Family income 0.01** 0.00 0.01** 000 001** 0.00
Religiosity -035** 004 -032* 001 -012* 003
Education 0.24** 0.02 0.20** 001  0.14** 0.02
Number of children -0.09*  0.02 011 001  -011** 001
Marital status (married = 1) -0.29**  0.07 —-044** 003 -047* 003
Hebrew proficiency 0.09* 0.04 0.05%* 002 006** 0.02
Employment (employed = 1) —-0.09 0.06 -0.02 003 -002 0.03
Age*WDC 0.00** 0.00
Gender*WDC -0.05** 001
Religiosity*WDC -003** 000
Education*WDC 0.01%* 0.00
Cox & Snell R Square 0.07 0.20 0.13 0.24 0.24
Nagelkerke R Square 0.08 0.23 0.15 0.28 0.28
McFadden 0.04 0.1 0.07 0.14 0.15

*p<.05 * p<.01

Internet in social capital-enhancing ways among re-
spondents with physical and health problems that inter-
feres greatly were lower compared to those who
reported that the problems merely interfere, however
after controlling for socio-demographic variables this
gap became insignificant (see Model 2). Arabs were less
likely to use Internet in social capital-enhancing ways
compared to veteran Jews, while the gap between immi-
grants and veteran Jews was insignificant. The lower
the age, religiosity and number of children, the higher
were the odds of using Internet in social capital-en-
hancing ways. The higher the education, family in-
come and Hebrew proficiency level, the higher were

the odds of using Internet in social capital-enhancing
ways. Married respondents and periphery residents
were less likely to use Internet in social capital-en-
hancing ways compared to other marital statuses and
center residents. In addition no significant inter-
actional effects were found between wave of data col-
lection and socio-demographic variables, ie., the
effects of the socio-demographic variables were stable
over time.

Differences between the groups. In the group without
disabilities, males and immigrants were more likely to be
social Internet users, compared to females and veteran
Jews, whereas among PWD these differences were
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insignificant. In the group without disabilities the posi-
tive interactional effect between age and WDC coupled
with the negative main effect indicate that age based
digital divide diminishes over time, whereas among
PWD differences by age are stable over time. The nega-
tive interactional effect between religiosity and WDC
coupled with the negative main effect indicate that dif-
ferences between religiosity groups among people with-
out disabilities increased over time, while among PWD
these differences were stable over time. The amplitude
of the negative interactional effect between gender and
WDC coupled with the positive main effect indicate that
over time the gender based gap among the group with-
out disabilities was closed. The positive interactional ef-
fect between education and WDC coupled with the
positive main effect indicate that the education based
digital divide increased over time, whereas among PWD
the effect of education did not change.

In studying quality measures of the model it can be
seen that the socio-demographic variables explained
about 23% of variance for the dependent variable among
PWD and about 28% among people without disabilities.

Discussion

The population of PWD is defined as one of the main risk
groups in ICT adoption [22, 23]. According to our find-
ings, in the period from 2003 to 2015 the percentage of
Internet access and digital uses increased continuously in
the disabled population and the odds ratio among them
was similar to the group without disabilities. In terms of
the social model of disability this is a promising finding:
once disabled persons become Internet users, they have
access to a common open space, helping them break
down barriers that exist in physical and social environ-
ments in the physical non-ITC world [37].

During the period under study the absolute gap
between groups was preserved. However, it should
also be noted that the gap between the two groups
might in reality be higher due to positive self-selec-
tion in the PWD group — only those who were men-
tally and physically capable of participating in the
one-hour face-to face CBS surveys were included in
the sample.

Our study investigated two types of capital-enhan-
cing digital uses: human capital and social capital. Ac-
cording to the research literature capital-enhancing
digital uses offer people greater opportunities and re-
sources for advancing their careers, work, education
and social status. However, in our database the major-
ity of PWD don’t work; therefore career advancement
and mobility in the labor market are less relevant for
them. Preserving cognitive ability, the ability to ab-
sorb new information, lifelong learning, social support
and exposure to current events are very important for
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the overall well-being of people excluded from daily
interactions and challenges in the workplace [32, 73].
In this context it can be presumed that among PWD
who don’t work human capital promotes the add-
itional purpose of maintaining full functioning in life.
The term “capital-enhancing digital uses” adjusted for
people with disabilities may also include benefiting
from eHealth opportunities, utilization of healthcare
services, the possibility of near instantaneous commu-
nication across the globe which provides a source of
health information, forums for health issue discus-
sions and a vehicle for new social relations with
people experiencing the same problems or with sup-
port groups. Therefore the concept of human capital
can be broadened to include issues pertaining to the
preservation of health and quality of life for this
group.

As for the human capital-enhancing uses as defined in
the literature (seeking information) it should be noted
that almost all of the Internet users from both groups
surfed the Internet to seek information. Moreover, our
descriptive findings among Internet users show that the
advantage of the group without disabilities was low and
stable over time. The percentage of e-mail and social
media use among Internet users was lower (compared to
information seeking) and stable over time with moderate
differences between the groups.

The findings of the multivariate analysis show that
the first-level digital divide between the groups, after
controlling for socio-demographic variables, increased
over time. We found that socio-demographic variables
were much more powerful in predicting Internet use vs
non-use among the total population of both groups,
compared to predicting capital-enhancing digital uses
among Internet users. This pattern was more pro-
nounced in the PWD group, compared to the group
without disabilities. A prominent first level digital div-
ide coupled with a moderate second level gap, when
added to physical impairments and limitations that
technically hinder computer and Internet use, may be
explained by the compensation model of disability. For
people who have limited exposure to their social envir-
onment or who experience dissatisfaction with their
face-to-face social interactions, gaining access to Inter-
net (and the ability to use it) is tantamount to opening
a new world: the Internet becomes their “real” life and
they try to utilize its potential to the maximum.

As for trends in the effects of socio-demographic vari-
ables over time in the PWD group, we found most of
the effects to be stable, thus the gap between Jews and
Arabs as well as differences on the basis of gender, religi-
osity and income are expected to be maintained in the
future. This is in contrast to the group without disabil-
ities, where the effects of socio-demographic variables
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on Internet access have changed over time. The promis-
ing news in these findings is that in contrast to the
group without disabilities in which religiosity and in-
come gaps increased over time, among PWD the situ-
ation did not worsen.

Our findings indicated that belonging to certain
groups within the PWD group intersected with add-
itional risk factors. One such factor was affiliation to
ethnic and national minorities. In contrast to veteran
Jews, Arabs experienced the additional disadvantage of
belonging to a minority group, which can be a source of
e-exclusion. Our findings indicated both first and second
level digital divides between veteran Jews and Arabs with
disabilities. In contrast to the group without disabilities
in which the disadvantage of Arabs diminished over
time, among Arabs with disabilities the gap was stable
during the 13 years. As for immigrants, the pace of
Internet adoption among them was faster, compared to
veteran Jews, and over time initial between-group differ-
ences in Internet use were eliminated. However, the ad-
vantage of immigrants over veteran Jews in social
capital-enhancing digital uses which was found among
the group without disabilities was not identified in the
PWD group.

Another important factor was gender: women were
less likely to access and use Internet in human
capital-enhancing ways compared to men. This disad-
vantage remained stable among PWD after controlling
for socio-demographic factors. In this group the gender
gap in Internet access and human capital-enhancing
digital uses is likely to remain over time due to the simi-
lar pace of adoption by both genders. This stands in
contrast to the group without disabilities in which the
disadvantage of females in Internet access was elimi-
nated over time because of their faster rate of adoption
of technology.

Yet another risk factor was SES: respondents with
higher education and family income were more likely to
adopt the Internet, compared to those with lower SES.
The effects of income and education among PWD were
stable over the time, ie., the disability based digital
divide continued to intersect with socio-economic
disparities.

A relatively strong risk factor was religiosity. In reli-
gious and very religious (ultra-orthodox in the Jewish
sector) communities, Internet adoption and use were
significantly lower compared to traditional and secular
populations. It is possible to discern an attitude of suspi-
cion towards all aspects of communication technologies
in religious and ultra-religious circles. The ultraorthodox
prefer not to use the internet and not be exposed to
content they see as harmful [61]. However, the findings
among PWD were more optimistic, compared to those
among people without disabilities: the effect of religiosity
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on human capital-enhancing digital use was insignifi-
cant. In other words, after Internet adoption religious
people with disabilities may gain as much exposure to
health and other important information as their secular
peers.

An additional disadvantaged group is that of senior
citizens. Although the Internet is particularly import-
ant for seniors because it serves as a platform for
interpersonal communication, maintaining family bonds
(especially across vast distances), and expanding so-
cial networks, this group realized its potential less
than others. However, significant interactional effects
between WDC and age on Internet use indicate that
the age based digital divide is diminishing in both
groups.

Conclusions

The current research focused on trends of Internet
adoption and digital uses among PWD during the period
from 2003 to 2015 in order to identify the socio-demo-
graphic characteristics predicting Internet access and
digital uses. This was the first study to examine whether
the effects of these factors changed over time among
PWD.

The paper demonstrates the multi-dimensionality of
the digital divide phenomena. From one aspect, access
gaps between PWD and those without disabilities are
stable. In contrast, e-mail and social media usage gaps
still seem to be widening and while the group without
disabilities is in its late majority phase, the group with
disabilities is only reaching the later phases of early
adoption. Our important conclusion is that the more
prominent differences between the groups were found in
the first level of the digital divide (Internet use vs
non-use), whereas between-group differences in the
second-level digital divide among Internet users were
moderate. Our findings make it possible to identify dis-
advantaged groups in which the disabilities group inter-
sects with additional risk factors: Arabs, religious people,
elderly, respondents from low socio-economic back-
grounds. The effects of most of these variables did not
change in the period under study.

Study limitations and recommendations for further
research

Study limitations derive from the limitations of the CBS
social survey database. In this survey capital-enhancing
digital uses were examined without details (purpose of
surfing, kind of sites visited, types of social media used
by respondents, languages of surfing etc.). Moreover, the
human capital-enhancing digital users were measured
only by one item. Such limitations do not enable us to
examine whether and how research participants use
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Internet for health issues which are so crucial for further
understanding of the eHealth literacy concept among
populations with PWD. Further research should address
this point.

Our findings show that the severity of physical and
health problems had a negative effect on Internet adop-
tion and use. Unfortunately, our database does not allow
us to distinguish between different types of disabilities in
order to propose more specific practical implications for
different types of impairments. This may be an import-
ant issue for future research.

Practical implications

The findings of this study have important implications
for researchers, educators, practitioners and policy
makers who attempt to promote Internet use among Is-
raeli PWD. Moreover, our findings regarding the effects
of age, education, ethnicity and income on Internet
adoption and use are relevant not only to the Israeli case
but may also be generalized to other countries. Optimal
engagement of PWD in fully beneficial Internet use re-
quires adjustments at two levels: ensuring physical avail-
ability to computers and full accessibility to PWD
Internet sites, and acquiring mastery of digital skills and
e-health literacy by PWD.

The Israeli Site Accessibility Law came into force on
October 26, 2017, with the goal of making the Internet
accessible to the general public, and removing the limi-
tations that existed for PWD. This legislation relates to
both public and private service providers. However,
when it comes to wider Internet accessibility, many areas
remain in which people with disabilities lack effective ac-
cess to operating systems, software, interfaces, hardware,
platforms, and content, for example in the sites of rela-
tively small Israeli businesses, e-books or mobile web
and non-web mobile apps [33]. The Ministry of Health
should continue to ensure that this law is not circum-
vented and expand it regarding the above mentioned
platforms and content.

As for improving digital and e-Health literacy, we
recommend that local authorities find a way to pro-
mote courses that focus on promoting digital literacy
in general and eHealth literacy in particular in small
groups of people of similar age, digital skill level and
motor / health problems. It should also be taken into ac-
count that among PWD this learning process might be ac-
companied by emotional or cognitive factors that affect
the learning and training process. Caregivers and social
workers who are involved in the learning process should
be aware of such psychological barriers and provide con-
stant support and encouragement. Training can be given
in community or therapeutic centers as part of the treat-
ment a person receives for health problems.
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Due to the prolonged interaction of PWD with the
professionals who care for them, this latter group may
help in exposing their care recipients to the Internet. For
example, medical secretaries may show patients how to
schedule an appointment with a doctor on the Internet,
ask for tests or prepare regular prescriptions. Doctors /
nurses can refer their patients to websites that contain
databases related to their problems. The inspectors from
the Ministry of Health who regularly visit medical insti-
tutions can encourage those institutions that have not
yet adopted these practices to do so. The relevant data-
bases should be in the patients’ language (Hebrew,
Arabic, Russian etc.) using simple non-professional lan-
guage that can provide patients with support, knowledge
and assistance with their illness.

We found that low Internet use is more prevalent
among those populations with disabilities that would
benefit greatly from eHealth, namely low-income, less
educated, Arab minority, and older populations. One
of the main disadvantaged groups in terms of Internet
access was the disabled Arab population. The results
of the current investigation suggest that overcoming
digital divides is a complex challenge that goes be-
yond improving Internet access. Closing digital gaps
requires changes in basic social, economic and cul-
tural aspects of the Arab sector on the individual
level, i.e., personal motivation, as well as on the com-
munity level, including collective socio-cultural prefer-
ences. However, in spite of the fact that until recently
Arabic was the second official language,® most of the
sites belonging to major bodies in the public sector,
including important eHealth sites, had little or no in-
formation in Arabic and among those that did, the
gap between the Hebrew and Arabic versions in
terms of scope, currency and quality of language was
usually great [1]. Considering the high representation
of Arabs among PWD, it is recommended that efforts
continue to increase the scope and quality of Arabic
language content published on Israeli eHealth sites.
The Ministry of Health should supervise implementa-
tion of these processes.

In terms of accessibility, this study found a positive
correlation between family income and Internet adop-
tion both among respondents with and without dis-
abilities. Despite the continual decline in the cost of
digital equipment, it is likely that the expenditures in-
volved in purchasing a computer or Internet access
will continue to entail economic constraints. One way
to alleviate this problem may be to provide publicly
accessible free information technologies, for example,
in community clubs, senior citizen clubs, and inde-
pendent- and assisted- living projects for the disabled.
Providing such solutions should be the responsibility
of local authorities.
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Table 4 Socio-demographic characteristics of the sample
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PWD Without disabilities Total sample
Ethnicity Immigrants 22.0% 16.5% 17.7%
Arabs 17.1% 14.8% 15.3%
Veteran Jews 60.9% 68.8% 66.9%
Gender Female 56.5% 50.1% 51.6%
Male 43.5% 49.9% 484%
Locality Periphery 43.0% 41.2% 41.6%
Center 57.0% 58.8% 58.4%
Religiosity Secular 34.5% 42.2% 40.4%
Traditional 41.0% 33.8% 35.5%
Religious 18.8% 15.8% 16.5%
Orthodox 5.8% 8.2% 7.7%
Marital status Married 62.8% 65.3% 64.7%
Separated 1.1% 0.7% 0.8%
Divorced 9.3% 6.1% 6.9%
Widowed 15.8% 3.3% 6.2%
Single 11.1% 24.5% 21.4%
Employment status Doesn't employed 63.7% 28.3% 36.6%
Employed 36.3% 71.7% 63.4%
Number of children No children 12.9% 27.2% 23.8%
1 11.3% 11.1% 11.1%
2 23.2% 21.1% 21.6%
3 19.2% 19.7% 19.6%
4+ 32.1% 18.6% 21.8%
Education Secondary school completion 31.3% 22.0% 23.8%
Matriculation certificate 17.7% 23.9% 22.7%
Post-secondary, non-academic 25.6% 20.8% 21.7%
BA 123% 20.6% 19.0%
MA 12.0% 11.4% 11.5%
PhD 1.2% 1.4% 1.3%
Age Mean 57.95 4223 4591
Family income Mean, NIS 7413.56 11,489.13 10,508.15
Hebrew proficiency Mean (scale 1-5) 3.66 445 427
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Table 5 Internet uses among internet users over time

Seeking information E-mail Social media Social capital forms of internet use, scale 0-2

Without disabilities PWD  Without disabilities PWD  Without disabilities PWD  Without disabilities ~ PWD

% % % % % % M SD M SD t
2003 924% 87.8%  79.0% 704%  21.9% 21.1% 1.01 0.62 091 0.66 244%
2004 94.9% 91.6% 79.8% 70.8%  22.9% 235% 103 0.62 0.94 0.69 2.33*%
2005 94.9% 91.9% 81.7% 735%  259% 192% 1.08 062 093 0.64 4.56**
2006 95.2% 93.0% 82.9% 726% 27.5% 263% 1.10 0.63 0.99 0.69 3.54%
2007 923% 89.6%  84.8% 76.1%  40.6% 40.7% 1.25 0.67 117 0.72 2.88%*
2008 93.9% 926%  89.0% 804%  44.2% 439% 133 063 1.24 0.71 297%*
2009  95.3% 933% 89.5% 80.2%  522% 488% 142 0.64 1.29 0.72 461%*
2010 95.1% 93.7% 87.8% 776%  56.6% 529% 144 0.66 13 0.73 5.07%*
2011 94.9% 929% 89.2% 778%  59.9% 56.9% 149 063 135 0.74 546"
2012 954% 933% 87.9% 783%  66.7% 59.9% 155 0.63 1.38 0.73 6417
2013 94.8% 932% 90.2% 798%  70.1% 64.0% 1.60 0.60 144 0.69 7.37%%
2014 953% 914% 87.1% 748%  80.2% 721% 167 0.57 147 0.68 8.89%*
2015 94.2% 91.1%  85.9% 732% 84.8% 797% 1.71 0.53 1.53 0.64 8.49%*

*p<.05 ** p<.01

If citizens with disabilities are able to effectively use
the diverse opportunities offered by the Internet in
general and especially by eHealth services, in the long
run they will be more able to maintain their quality
of life and prevent risks of disease, deterioration of
health and unhealthy behaviors [8, 86]. Moreover,
psychologically they may enjoy the fact that they are
no longer socially isolated, but are “e-included” and
continue to be important and influential members of
society.

Endnotes

'In order to examine differences between people with
and without disabilities three regression models were
constructed: (1) a logistic regression model predicting
internet use among total sample; (2) a logistic regression
model predicting information seeking among internet
users; (3) an ordinal regression model predicting social
media use among internet users. All three regressions
were conducted in three stages: in the first stage wave of
data collection (WDC) and the dichotomous PWD vari-
able were entered; in the second stage all
socio-demographic variables were entered; in the third
stage the interactional effect between the WDC and di-
chotomous PWD variable were included. In all three re-
gressions an initial disadvantage was found for PWD.
After controlling for socio-demographic variables this
disadvantage remained significant in regressions (1)
and (3) and was eliminated in regression (2). In re-
gression (1) for predicting internet use, a negative sig-
nificant interactional effect coupled with a negative

main effect indicates that over time the disadvantage
of PWD worsened. The amplitude of the main and
interactional effect found in regression (3) indicates
that the gap in social media uses in favor of the
people without disabilities was preserved over time.
In the interest of space, we have omitted these re-
gressions. These results are available from the authors
on request.

For similar methodology in repeated cross-sectional
as well as panel studies see [3, 24, 53, 56, 57, 72].

?0On 19 July 2018, the Knesset passed a basic law
under the title Israel as the Nation-State of the Jewish
People, which defines Hebrew as “the State’s lan-
guage” and Arabic as a language with “a special sta-
tus” in the State.

Availability of data and materials
Please contact author for data requests.

Authors’ contributions

The first author wrote the literature review, methodology, findings, discussion
and conclusion sections and conducted the statistical analysis. The second
author conceived of the study, constructed the database, wrote practical
implications and helped to draft the manuscript. All authors read and approved
the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.



Lissitsa and Madar Israel Journal of Health Policy Research (2018) 7:66

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details
'School of Communication, Ariel University, Ariel, Israel. 2Faculty of Health
Sciences, Ariel University, Ariel, Israel.

Received: 31 May 2018 Accepted: 2 October 2018
Published online: 26 October 2018

References

1. Abraham Fund. 2013. Government Digital Service in the Arabic Language.
http://www.abrahamfund.org/webfiles/fck/Hebrew%201-64-4.pdf

2. Allen C. Bourdieu's habitus, social class and the spatial worlds of visually
impaired children. Urban Stud. 2004;41(3):487-506.

3. Amir N, Taylor CT, Donohue MC. Predictors of response to an attention
madification program in generalized social phobia. J Consult Clin Psychol.
2011,79(4):533.

4. Areheart BA, Stein MA. Integrating the internet. Geo Wash L Rev. 2014,83:449.

5. Armfield GG, Lance Holbert R. The relationship between religiosity and
internet use. Journal of Media and Religion. 2003;2(3):129-44.

6. Aubin DG, Abbatt JPD. Interaction of NO2 with hydrocarbon soot: focus on
HONO yield, surface modification, and mechanism. J Phys Chem A. 2007;
111(28):6263-73.

7. Bar-Lev L, Keren-Avraham Y, Heber |, Admon-Rik G. People with disabilities
in Israel, 2015. Jerusalem: Myers JSC Brookdale; 2015.

8. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health
literacy and health outcomes: an updated systematic review. Ann Intern
Med. 2011;155(2):97-107.

9. Bitterman N, Shalev I. The silver surfer: making the internet usable for
seniors. Ergonomics in Design. 2004;12(1):24-8.

10. Bowker N, Tuffin K. Disability discourses for online identities. Disability &
Society. 2002;17(3):327-44.

11. Boyd DM, Ellison NB. Social network sites: definition, history, and
scholarship. J Comput-Mediat Commun. 2007;13(1):210-30.

12. Brewer, Robin, and Anne Marie Piper. 2016. Tell it like it really is: A case of
online content creation and sharing among older adult bloggers, 2016.

13. Compaine BM. The digital divide: Facing a crisis or creating a myth? Mit
Press; 2001.

14. Conrad P, Stults C. The internet and the experience of iliness. Handbook of
medical sociology. 2010,6:179-91.

15. Cook JA, Fitzgibbon G, Batteiger D, Grey DD, Caras S, Dansky H, Priester F.
Information technology attitudes and behaviors among individuals with
psychiatric disabilities who use the internet: results of a web-based survey.
Disability Studies Quarterly. 2005;25(2).

16. Cummings JN, Sproull L, Kiesler SB. Beyond hearing: where the real-world
and online support meet. Group Dynamics: Theory, Research, and Practice.
2002;6(1):78.

17. D'Aubin A. Working for barrier removal in the ICT area: creating a more
accessible and inclusive Canada: a position statement by the Council of
Canadians with disabilities. Inf Soc. 2007:23(3):193-201.

18. Davidson T, Farquhar LK. Correlates of social anxiety, religion, and Facebook.
J of Media and Religion. 2014;13(4):208-25.

19.  DiMaggio P, Bonikowski B. Make money surfing the web? The impact of
internet use on the earnings of US workers. Am Sociol Rev. 2008;73(2):
227-50.

20. DiMaggio, Paul, and Eszter Hargittai. 2001. “From the ‘digital divide'to ‘digital
inequality: studying internet use as penetration increases.” Princeton: Center
for Arts and Cultural Policy Studies, Woodrow Wilson School, Princeton
University. 4 (1):4-2.

21. DiMaggio P, Hargittai E, Celeste C, Shafer S. From unequal access to
differentiated use: a literature review and agenda for research on digital
inequality. Social inequality. 2004:355-400.

22. Dobransky K, Hargittai E. The disability divide in internet access and use. Inf,
Commun & Society. 2006,9(3):313-34.

23.  Dobransky K, Hargittai E. Unrealized potential: exploring the digital disability
divide. Poetics. 2016;58:18-28.

24.  Dunford BB, Shipp AJ, Wayne Boss R, Angermeier |, Boss AD. Is burnout
static or dynamic? A career transition perspective of employee burnout
trajectories. J Appl Psychol. 2012,97(3):637.

25.

26.

27.
28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Page 16 of 17

Duplaga M. Digital divide among people with disabilities: analysis of data
from a nationwide study for determinants of internet use and activities
performed online. PloS one. 2017;12(6):e0179825.

Dutton, William H, and Grant Blank. 2011. “Next generation users: the
internet in Britain.”

Ellis K, Kent M. Disability and new media: Routledge; 2011.

Ersoy M, Glneyli A. Social networking as a tool for lifelong learning with
orthopedically impaired learners. Educ Technol Soc. 2016;19(1):41-52.
Fairlie RW. Explaining differences in access to home computers and the
internet: a comparison of Latino groups to other ethnic and racial groups.
Electron Commer Res. 2007;7(3-4):265-91.

Ferguson M, Henshaw H. Computer and internet interventions to optimize
listening and learning for people with hearing loss: accessibility, use, and
adherence. Am J Audiol. 2015;24(3):338-43.

Fox, Susannah. 2008. The engaged e-patient population: People turn to the
internet for health information when the stakes are high and the
connection fast: pew Internet & American Life Project.

Freese J, Rivas S, Hargittai E. Cognitive ability and internet use among older
adults. Poetics. 2006;34(4-5):236-49.

Goggin G. Disability and haptic mobile media. New Media & Society. 2017,
19(10):1563-80.

Goggin, Gerard, and Christopher Newell. 2003. Digital disability: The social
construction of disability in new media: Rowman & Littlefield.

Goggin G, Newell C. The business of digital disability. Inf Soc. 2007;
23(3):159-68.

Guerrieri P, Bentivegna S. The economic impact of digital technologies:
Measuring inclusion and diffusion in Europe: Edward Elgar publishing; 2011.
Guo* B, Bricout JC, Huang J. A common open space or a digital divide? A
social model perspective on the online disability community in China.
Disability & society. 2005;20(1):49-66.

Haluza D, Jungwirth D. ICT and the future of health care: aspects of doctor-
patient communication. Int J Technol Assess in Health Care. 2014;
30(3):298-305.

Hamill AC, Stein CH. Culture and empowerment in the deaf community: an
analysis of internet weblogs. J Comm Appl Soc Psychol. 2011;21(5):388-406.
Hargittai E. The digital divide and what to do about it. New economy
handbook. 2003;2003:821-39.

Hargittai E, Hinnant A. Digital inequality differences in young adults’ use of
the internet. Comm Res. 2008a;35(5):602-21.

Hargittai E, Hinnant A. Digital inequality: differences in young adults’ use of
the internet. Comm Research. 2008b;35(5):602-21.

Harris J. The use, role and application of advanced technology in the lives
of disabled people in the UK. Dis Soc. 2010;25(4):427-39.

Hatzenbuehler ML, Phelan JC, Link BG. Stigma as a fundamental cause of
population health inequalities. Am J Pub Health. 2013;103(5):813-21.
Helsper EJ, Reisdorf BC. The emergence of a “digital underclass” in Great
Britain and Sweden: Changing reasons for digital exclusion. New media &
society. 2016:1461444816634676.

Jacobs RJ, Lou JQ, Ownby RL, Caballero J. A systematic review of eHealth
interventions to improve health literacy. Health Informatics J. 2016;22(2):81-98.
Jaeger PT. Assessing section 508 compliance on federal e-government web
sites: a multi-method, user-centered evaluation of accessibility for persons
with disabilities. Govt Inf Q. 2006;23(2):169-90.

Kaplan AM, Haenlein M. Users of the world, unite! The challenges and
opportunities of social media. Bus Horiz. 2010;53(1):59-68.

Korupp SE, Szydlik M. Causes and trends of the digital divide. Eur Sociol Rev.
2005;21(4):409-22.

Lazar J, Stein MA. Disability, human rights, and information technology:
University of Pennsylvania Press; 2017.

Lev-On A, Lissitsa S. "Digital divide, Israel, 2008." MCIS 2010 Proceedings. (Paper
No. 54). Retrieved from http/aisel.aisnet.org/mcis2010/54/.

Lewthwaite S. Web accessibility standards and disability: developing critical
perspectives on accessibility. Disabil Rehabil. 2014;36(16):1375-83.

Lissitsa S. Digital use as a mechanism to accrue economic capital: a
Bourdieusian perspective. Innovation: The Eur J Soc Sci Res. 2015;28(4):
464-82.

Lissitsa S, Chachashvili-Bolotin S. Does the wind of change blow in late
adulthood? Adoption of ICT by senior citizens during the past decade.
Poetics. 2015;52:44-63.

Lissitsa S, Chachashvili-Bolotin S, Bokek-Cohen Y. Digital skills and extrinsic
rewards in late career. Technol Soc. 2017,51:46-55.


http://www.abrahamfund.org/webfiles/fck/Hebrew%201-64-4.pdf
http://aisel.aisnet.org/mcis2010/54/

Lissitsa and Madar Israel Journal of Health Policy Research

56.
57.
58.
59.
60.

61.

62.

63.

64.
65.
66.
67.
68.

69.

70.
71.

72.

73.

74.

75.
76.

77.

78.

79.

80.
81.

82.

83.

84.

Lissitsa S, Kol O. "Generation X vs. Generation Y-A decade of online
shopping." J Retail Consum Serv 31.

Lissitsa S, Chachashvili-Bolotin S. "Life satisfaction in the internet age—
Changes in the pastdecade." Comput Hum Behav 54.

Macdonald SJ, Clayton J. Back to the future, disability and the digital divide.
Dis Soc. 2013;28(5):702-18.

Mitsutake S, Shibata A, Ishii K, Oka K. Associations of eHealth literacy with
health behavior among adult internet users. J Med Interne Res. 2016;18(7).
Mossberger K, Tolbert CJ, Stansbury M. Virtual inequality: Beyond the digital
divide: Georgetown University Press; 2003.

Neriya-Ben Shahar R, Lev-On A. “To browse, or not to browse? Third-person
effect among ultra-orthodox Jewish women, in regards to the perceived
danger of the internet.” New media and intercultural communication; 2012.
p. 223-36.

Neter E, Brainin E. eHealth literacy: extending the digital divide to the realm
of health information. J Med Internet Res. 2012;14(1):e19.

Obst P, Stafurik J. Online we are all able bodied: online psychological sense
of community and social support found through membership of disability-
specific websites promotes well-being for people living with a physical
disability. J Comm App Soc Psychol. 2010;20(6):525-31.

Oliver M, Barnes C, Thomas C. Disability and the sociological imagination.
Sheffield: Teaching and Learning Network; 2001.

Oliver M. Understanding disability: From theory to practice: St Martin's
Press; 1996.

Oliver M. The social model of disability: thirty years on. Dis Soc. 2013;
28(7):1024-6.

Ono H, Zavodny M. Digital inequality: a five country comparison using
microdata. Soc Sci Res. 2007;36(3):1135-55.

Poushter J. Smartphone ownership and internet usage continues to climb
in emerging economies. Pew Res Center. 2016;22:1-44.

Ritchie H, Blanck P. The promise of the internet for disability: a study of on-
line services and web site accessibility at centers for independent living.
Behavioral sciences & the law. 2003;21(1):5-26.

Rosen, Bruce, Hadar Samuel, Sherry Merkur, and Organization World Health.
2009. "Health systems in transition: Israel: health system review 200."
Schradie J. The digital production gap: the digital divide and web 2.0
collide. Poetics. 2011:39(2):145-68.

Semyonov M, Lewin-Epstein N. The declining racial earnings’ gap in United
States: multi-level analysis of males' earnings, 1960-2000. Soc Sci Res. 2009;
38(2):296-311.

Shapira, Naama, Azy Barak, and Iddo Gal. 2007. Promoting older adults’ well-
being through Internet training and use. Taylor & Francis.

Shifrer D. Stigma of a label: educational expectations for high school
students labeled with learning disabilities. J of Health and Soc Behav. 2013;
54(4):462-80.

Siebers, Tobin. 2008. “Disability theory.".

Sivakumar G, Mares M-L. The doctor versus the internet: effects of low-,
medium-, and high-quality websites on intentions to follow the doctor’s
advice. Health Comm. 2017;32(12):1454-62.

Smedema SM, McKenzie AR. The relationship among frequency and type of
internet use, perceived social support, and sense of well-being in
individuals with visual impairments. Dis Rehabil. 2010;32(4):317-25.

Taylor H. How the internet is improving the lives of Americans with disabilities.
The Harris Poll. 2000;30. Available athttps://theharrispoll.com/wp-content/
uploads/2017/12/Harris-Interactive-Poll-Research-HOW-THE-INTERNET-IS-
IMPROVING-THE-LIVES-OF-AMERICANS-WITH-DISABILITIES-2000-06.pdf.
Tennant B, Stellefson M, Dodd V, Chaney B, Chaney D, Paige S, Alber J.
eHealth literacy and web 2.0 health information seeking behaviors among
baby boomers and older adults. J Med Int Res. 2015;17(3):e70.

Van Dijk Jan AGM. The deepening divide: Inequality in the information
society. Thousand Oaks, CA: Sage Publications; 2005.

Vicente MR, Lopez AJ. A multidimensional analysis of the disability digital
divide: some evidence for internet use. Inf Soc. 2010;26(1):48-64.

Warner DF, Brown TH. Understanding how race/ethnicity and gender define
age-trajectories of disability: an intersectionality approach. Soc Sci Med.
2011;72(8):1236-48.

Watling S. Digital exclusion: coming out from behind closed doors. Dis Soc.
2011;26(4):491-5.

Weiner JP. Doctor-patient communication in the e-health era. Isr J Health
Policy Res. 2011;1(1):33.

(2018) 7:66

85.

86.
87.

88.

Page 17 of 17

Yaron L. 200 disabled protesters block Tel Aviv's Ayalon highway
demanding livable allowance. Haaretz. 2018;31(05):2018 Available at: https://
www.haaretz.com/israel-news/protesters-block-ayalon-highway-in-tel-aviv-
demand-livable-allowance-1.6137162.

Zamora H, Clingerman EM. Health literacy among older adults: a systematic
literature review. J Gerontoll Nur. 2011;37(10):41-51.

Zillien N, Hargittai E. Digital distinction: status-specific types of internet
usage. Soc Sci Q. 2009;90(2):274-91.

Zimmerman-Umble D. The Amish and the telephone: resistance and
reconstruction. In: Silverstone R, Hirsh E, editors. Consuming technologies:
media and information in domestic spaces. London: Routledge; 1992.
p. 183-94.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://theharrispoll.com/wp-content/uploads/2017/12/Harris-Interactive-Poll-Research-HOW-THE-INTERNET-IS-IMPROVING-THE-LIVES-OF-AMERICANS-WITH-DISABILITIES-2000-06.pdf
https://theharrispoll.com/wp-content/uploads/2017/12/Harris-Interactive-Poll-Research-HOW-THE-INTERNET-IS-IMPROVING-THE-LIVES-OF-AMERICANS-WITH-DISABILITIES-2000-06.pdf
https://theharrispoll.com/wp-content/uploads/2017/12/Harris-Interactive-Poll-Research-HOW-THE-INTERNET-IS-IMPROVING-THE-LIVES-OF-AMERICANS-WITH-DISABILITIES-2000-06.pdf
https://www.haaretz.com/israel-news/protesters-block-ayalon-highway-in-tel-aviv-demand-livable-allowance-1.6137162
https://www.haaretz.com/israel-news/protesters-block-ayalon-highway-in-tel-aviv-demand-livable-allowance-1.6137162
https://www.haaretz.com/israel-news/protesters-block-ayalon-highway-in-tel-aviv-demand-livable-allowance-1.6137162

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Literature review
	Disability and internet use
	Digital divide

	Research questions
	Methods
	Source of data
	Population and sampling method
	Variables
	Independent variables
	Dependent variables
	Building measures for social capital-enhancing forms of internet use
	Control variables


	Results
	Descriptive findings
	Internet access over time

	Multivariate analyses
	Predicting internet use
	Predicting human and social capital-enhancing forms of internet use


	Discussion
	Conclusions
	Study limitations and recommendations for further research

	Practical implications
	show [App1]
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	show [App2]
	Publisher’s Note
	Author details
	References

