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Abstract

Introduction: In recent years, the use of ICT for health purposes has
become increasingly common and popular among the residents of
developed societies, including the elderly. The development of ICT in
health and health care can contribute to disease prevention and control
for those who need health information and services the most — the
elderly and those with poor health. For this reason, it is vital to examine
whether the search for information using ICT technology is associated
with better health. Methods: In our study, we were interested in: 1) the
frequency of searching for information with ICT; 2) the link between
ICT seeking health information and health status; 3) the moderating
role of age for the link between the frequency of searching for health
information and the health status of the individual, and 4) whether

the search for health information is related to the health status after
controlling the sociodemographic determinants of ICT use. We used

a representative national sample of the adult population of Slovenia
from 2018 (N = 1047). We performed descriptive and multivariate
analyses. Results: We found that in Slovenia, 1) the majority of the
population uses ICT to obtain health information; 2) those with poorer
health most often use ICT for health purposes; 3) age impacts the link
between information seeking and health status; and 4) when controlled
for sociodemographic determinants in the multivariate model, health
status proved not to be statistically significantly associated with ICT use
for health purposes. Discussion and conclusions: ICT can potentially
improve the Slovenian population’s health and access to health services.
At the same time, we emphasise that better health can also enable easier
and more efficient access, search and use of ICT health information.
Further research is needed to examine whether there is a causal effect
of ICT search and use of health information on health outcomes. It is
also crucial that future studies examine whether the health effects are
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mainly for specific dimensions of health or whether they improve overall
health status. The paper concludes with a discussion on the importance
of ICT in health services and its importance for positive population
health outcomes, especially for vulnerable groups. We also provide
suggestions for achieving a more well-informed population concerning
the opportunities offered by ICT in health promotion and disease
prevention.

Keywords: health inequalities, eHealth, ICT use for health purposes,
the elderly.

Introduction

The use of information and communication technology (ICT), including the
Internet and smartphone apps, is becoming an important source of informa-
tion related to health. The term electronic health (“E-health or eHealth) refers
to measures to support health care through ICT (Rockmann and Gewald 2015:
505). In modern societies, eHealth services are increasingly becoming patient
and consumer-oriented, enabling consumers to actively engage in their health
and well-being by accessing health resources via the Internet (Rockmann and
Gewald 2015). As early as 2009, for example, 61% of adults in the United States
used the Internet to access information about their illnesses and treatment op-
tions (Fox and Jones, 2009; in Rockmann and Gewald 2015: 510).

An analysis of the use of eHealth solutions in Slovenia (Rant and
Stanimirovic¢ 2020) before the COVID-19 pandemic showed that between 2016
and 2019, the use of eHealth services increased. For example, the proportion
of e-prescriptions and e-referrals in 2019 exceeded 90% of the total number of
prescriptions and referrals. The share of e-referrals doubled during the period
under review, from 45% to 94%. The use of the ZVEM web portal also increased
during the same period.

Research on the use of ICT shows that many factors influence the search
for health-related information. The frequency of information search varies,
among other things, according to age and gender, but also health status, which
is the main factor of interest in our study.

Besides other factors, it is vital to examine whether the use of ICT for
health purposes is unequally distributed according to users’ health status. From
the point of view of equity in health services, one of the goals is equality of ac-
cess and use of ICT for health purposes (regardless of individual’s character-
istics such as age, gender, socioeconomic status or health). However, evidence
suggests that there are inequalities in access to health care services. For exam-
ple, socially deprived groups have worse health and poorer access to health ser-
vices (Riley 2012; Thomas 2017; Committee on Health Care Utilization and
Adults with Disabilities 2018).

Research on ICT use similarly indicates a link between one’s health and
health-related ICT use. A survey of a sample of Norwegians aged 40 and over



found that respondents who reported having a disease were more likely to use
the Internet for health information (Wynn et al. 2020). In several other stud-
ies, poorer health has similarly been positively associated with the frequency of
health-related use of the Internet. A U.S. survey of 21-year-olds and older found
that those with two, three, or more chronic illnesses were more likely to use the
Internet to seek health information (Wagner et al. 2004). Those with poorer
subjective health also more frequently search for health information on the In-
ternet (Baker et al. 2003). Similar findings were detected in a study of type 1 and
type 2 diabetes; ICT use for health purposes was more common among those
with poorer self-rated health (Hansen et al. 2019).

It needs to be noted that the results of the studies are not entirely consis-
tent. In the aforementioned Norwegian study, for example, self-rated health
did not prove to be statistically significantly related to the frequency of use of
eHealth services (Wynn et al. 2020). In a study of seven European countries,
Andreassen and colleagues (2007) found that respondents with poorer sub-
jective health reported less frequent health-related Internet use. On the other
hand, those with long-term chronic illness or disability reported more frequent
health-related Internet use.

Research in some countries indicates that individuals with poorer health
use the Internet for health purposes more frequently than their healthier coun-
terparts. We examine whether this also holds in Slovenia. We also analysed the
potential moderating role of age for the relationship between the frequency of
seeking health information and an individual’s subjective health status.

Methods

In the present study, we examined the frequency of searching for health-related
information online and in smartphone apps. We compared three age groups:
young people (18-34 years), adults (35-64 years) and the elderly (aged 65 and
over).

We analysed a representative sample of the population of Slovenia us-
ing the Slovenian Public Opinion survey (Hafner Fink et al. 2019). Survey da-
ta were collected between 14 March 2018 and 12 June 2018. The sample included
individuals over 18 living in private households, regardless of their nationality,
citizenship, language or legal status in Slovenia. We performed bivariate anal-
yses with chi-square tests and multivariate analysis.

The following dependent variable was examined: “How often did you
search for health-related information online or in apps?” (1 = never; 2 = less
than once a month; 3 = at least once a month; 4 = at least once a week; 5 = ev-
ery day; 6 = almost every day several times a day). Due to the uneven distribu-
tion of answers, values from 4 to 6 were recoded into a single category (at least
once a week).

We included several control variables in our multivariate model. Specif-
ically, we included age, gender, and partner status. Respondents’ age in years
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was recoded into three age categories (18-34 years, 35-64 years, and 65 years
and older). In addition to gender (1 = male; 2 = female), partner status was al-
so added in our model, which was measured with the question: “Are you mar-
ried or do you have a permanent partner? Do you share a joint household?” (1 =
yes, I live in a joint household with my spouse or permanent partner; 2 =I am
married or have a permanent partner, but we do not live in a joint household; 3
=no, I am not married, I do not have a permanent partner). Values were recod-
ed into two categories (1 = respondent has a permanent partner; 2 = respondent
has no permanent partner).

Finally, we were interested in whether the subjective health status of re-
spondents was related to the frequency of use of health information online or
in applications. We measured health with a standard self-rated health indica-
tor: “Would you say your health in general, is ...2 (1 = poor; 2 = satisfactory; 3 =
good; 4 = very good; 5 = excellent). Values were recoded into three groups (1 =
poor/satisfactory; 2 = good; 3 = very good/excellent).

Results

Figure 1 shows the frequency of searching for health information online or in
applications by the Slovenian public. In 2018, more than 14% of Slovenians nev-
er searched for health information online or in applications. The largest pro-
portion of respondents (33.7%) searched for information at least once a month.
The second largest group reported weekly or more frequent searches for infor-
mation, followed by searching for information less than once a month (each of
the two answers was chosen by about one in four respondents).

Figure 1: Frequency of searching for health information online
or applications among the Slovenians population
Source: Slovenian Public Opinion 2018/1 (Hafner Fink et al. 2019).

Figure 2 shows the frequency of information search by age group. We
see that the proportion of those who never use the Internet/apps to search for
health information increases with age. While this share is the lowest in the
youngest age group (10.5%), it increases to 13.4% in the adult group, with the
highest proportion of non-users being among the elderly, with more than twice



as many non-users (26.5%) as among young people. At the same time, the cat-
egories of the most frequent information seekers are very comparable by size
between age groups; the youngest age group has the largest proportion of most
frequent users (27.9%), followed by the oldest age group (26.5%) and the mid-
dle-age group (25.4%). The chi-square test showed that differences between age
groups in the frequency of health-related information search were statistical-
ly significant (p<o.05).

Figure 2: Frequency of searching for information by age group
Source: Slovenian Public Opinion 2018/1 (Hafner Fink et al. 2019).

Figure 3 shows the frequency of information search according to the re-
spondents’ self-rated health. The results show that the proportion of those who
never use the Internet/apps to search for health information decreases with
better health, indicating that among the healthiest respondents, there is the
smallest proportion of non-users. On the other hand, the proportion of the
most frequent searchers (who search for information at least weekly) is among
the least healthy group (30.5%), and the lowest proportion of frequent searchers
is in the two remaining groups (around 1 in 4 in each group). The chi-square
test showed that differences between health groups were statistically signifi-
cant (p<o0.05).

Figure 3: Frequency of searching for information by self-rated health status
Source: Slovenian Public Opinion 2018/1 (Hafner Fink et al. 2019).
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Figure 4 shows the moderating role of age for the relationship between
the frequency of health-related search and an individual’s health status. The re-
sults show that in the youngest and oldest age group, the search for health in-
formation is associated with better health (see positive coefficients in Figure 4)
and in the middle age group with poorer health. We note that none of the asso-
ciations reached the level of statistical significance (p>0.05).

Figure 4: Moderating role of age for the relationship between the frequency
of searching for health information and the self-rated health

Source: Slovenian Public Opinion 2018/1 (Hafner Fink et al. 2019).

Note: Data indicates coefficient between health information search

and self-rated health.

We also performed a regression analysis predicting the frequency of
health-related information searches while controlling for the demograph-
ic variables. We were interested in whether better health was associated with
more frequent search for health information when controlling for other vari-
ables. The analysis showed that of the four variables included in our model,
the only statistically significant predictor of more frequent health information
search was female gender (p=0.09; p <0.05). The other three predictors did not
prove statistically significant, including self-rated health.

Discussion

Based on our study, we can summarize that there are differences in the fre-
quency of searches for health information online and on apps by some determi-
nants in Slovenia. Three out of five people search for health information online
or apps at least monthly, and just under 15% of the population are non-seek-
ers. Information is more often searched for by the elderly (but their group al-
so has the largest proportion of non-seekers), women and those with poorer
health (the largest proportion of non-seekers is also among them). We also find
that age moderates the relationship between the frequency of health informa-
tion seeking and the health status of the individual. In the youngest and oldest
age groups, the search for health information is associated with better health
(though statistically insignificantly). Multivariate analysis of the factors pre-



dicting information search revealed that the female gender was the only signif-
icant predictor impacting the frequency of health information search.

Based on our results research, we can conclude that it is important to
raise awareness of decision-makers and the public about the importance of ac-
cess to the Internet, about the resources needed to search for health-related in-
formation online or via apps and to inform decision-makers on demographic
and other factors contributing to inequalities in ICT use for health purposes.
It is also necessary to be aware that ICT use can contribute to improving the
health of the Slovenian population and access to health services. On the oth-
er hand, better health can also help (enable) an individual to more easily ac-
cess and efficiently use ICT for health information proposes. In any case, fu-
ture research is needed to examine the causal effect of ICT use and the use of
health information on personal and public health. At the same time, research-
ers should examine whether the (potential) positive effects hold mainly for par-
ticular dimensions of health (e.g., physical symptoms, mental health) or over-

all health.

Strengthening intergenerational cooperation, e.g. through various pro-
grams, where young people would share their ICT knowledge with the elder-
ly, while the latter could share their life experiences and knowledge with young
people, could also encourage improvements in the health of both age groups.

Conclusions

We can conclude that the development and use of ICT in health information
and healthcare services has played an important role in healthcare in recent
years. Evidence suggests it may contribute to better health, including for more
vulnerable groups. Proposals for strengthening the access to information with
the possibilities and potential offered by ICT in the area of health promotion
include informing the public in various popular media outlets, but also by per-
sonal physicians and other health professionals, for example, by health workers
in reference clinics. In this way, older and other more vulnerable groups could
be informed in more detail about how the use of ICT can improve their access
to healthcare services and help maintain and enhance patients’ health, and po-
tentially even prevent disease.
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