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Abstract. In order to benefit from advanced mobile information technology
(AMIT) in e-health services, people need competencies in finding, evaluating,
and understanding health-related information in varying everyday life situations,
that is, everyday health information literacy (EHIL). This study focused on the
relationship between EHIL and AMIT use and attitudes towards it among older
adults. A paper questionnaire was posted to a random sample of 1,500 home
dwelling subjects aged 65 or more living in Northern Finland. A variety of themes
were addressed in the questionnaire including a 4-item version of an EHIL
screening tool. The response rate was 61 percent (n=918). Older adults with
negative attitudes towards or having less experience with mobile information
technology were likely to have poor self-estimated EHIL skills. Older people are
at risk of marginalization in regard to m-services, and these results should be
utilized by decision-makers and software designers in digitalization of services.
Keywords: Health information literacy, use of technology, mobile technology, ehealth, older adults.

1

Introduction

At present, technology use is often seen as a necessary prerequisite for older people to
be integrated into society and also a factor that relates to active and successful aging.
Older people may already be active users of the Internet and computers (seen in this
paper as “traditional” information technology) but still may be reluctant to use advanced
mobile information technology (AMIT) such as smart phones and tablet computers.
Many people between the ages of 60 to 80 are still generally healthy and fit. They
want to maintain a high quality of life as long as possible. Their information and service
needs differ from those with serious health problems. Individuals are expected to be
involved in various aspects of health decision-making [1]. Nowadays, participation also
often requires use of advanced information technology. Furthermore, effective
participation and use of these kinds of new services require knowledge, skills, and
abilities that relate to health information literacy [2].
The aim of this study was to investigate the relationship between everyday health
information literacy and the opinions and use of advanced mobile information
technology among older people. The research questions were as follows:
How does everyday health information literacy relate to
1) use of “traditional” information technology,
2) use of advanced mobile information technology, and
3) opinions about advanced mobile information technology among older people?
This study is a part of the Gamified Services for Elderly (GASEL) project that examined
the requirements for tailored and gamified e-health services in promoting wellbeing and
health of older adults [3,4,5].

2

Background

2.1

Older Adults as Users of Information Technology

Aging populations, age related digital divide, and e-inclusion are fundamental
European-wide challenges [6]. In 2016, the Council of European Union [7] published a
press release concerning the accessibility of online public services, e.g., the websites
and apps of public administrations, hospitals, courts, and other public sector bodies. The
findings of Hill, Betts, and Gardner [8] support evidence of a “gray” digital divide that
is not only caused by lack of access (first level digital divide) but by lack of use (second
level digital divide). At the same time, older adults have been the fastest growing
computer and Internet user group [9]. In Finland, elderly people are relatively techsavvy as 74 percent of people aged 65 to 74 and 31 percent of those aged 75 to 89 had
used the Internet in the past three months in 2016. Of those aged 65 to 74 years old, 23
percent and 8 percent from the older age group had reserved a doctor’s appointment
online [10].
In recent reports of the GASEL project, it was noted that most of the older people
who had used tablets or smart phones had not encountered any major difficulties in their
use. Men and those under 70 years old were the most positive in their opinions about
mobile information technology [5]. Older adults’ frailty and pre-frailty were

independently related to the nonuse of AMIT. The frail and pre-frail nonusers also held
the most negative opinions on the usefulness or usability of this kind of technology [4].
2.2

The Concept of Health Information Literacy

Health information literacy can be seen as information literacy in the context of health
or as a combination of the concepts of health literacy (HL) and information literacy
[11,12]. While the concept of HL, mainly used in health sciences, is usually used to
refer to the basic skills people need to be able to function in health care settings, HIL is
focused on higher level cognitive abilities to find, evaluate, and understand health
information also in everyday life situations. The Medical Library Association (MLA)
[12] defines HIL as ‘the set of abilities needed to recognize a health information need,
identify likely information sources and use them to retrieve relevant information, assess
the quality of the information and its applicability to a specific situation, and analyze,
understand, and use the information to make good health decisions’.
Based on an operationalization of the MLA’s definition of HIL, Niemelä et al. [11]
designed a 10-item survey aiming at identifying differences in individuals’ everyday
HIL (EHIL). Their aim was to develop a simple and practical screening tool that could
be used to detect individuals who would benefit from HIL counseling. Hirvonen et al.
[13] found that EHIL scores were associated with socio-demographic characteristics as
well as health behavior and physical health among young Finnish men. When young
men were compared to adults with increased risk for metabolic syndrome, the latter
seemed to value health information more but also had more difficulties in knowing who
to believe in health issues and in understanding health-related terminology [14].
Niemelä et al. [11] identified three independent factors of EHIL: motivation of
finding health information, confidence in one’s ability to find, understand and use health
information, and evaluation of health information. Furthermore, an item on the ability
to understand terminology in health contexts was considered to be ‘a fundamental HIL
statement’ and was analyzed separately. The three-factor structure has been confirmed
in subsequent studies [16]. Based on this factor analysis, a shorter version of the tool
with one statement representing each factor (motivation, evaluation, confidence,
terminology) was proposed [11].
2.3
Use

Older Adults’ Health information Literacy and Information Technology

The importance of HL and HIL becomes critical in later age when many health-related
decisions are made. Deterioration of HL has been associated with aging (see e.g., a
systematic literature review by [16]), poorer health outcomes, and less frequent use of
preventive services [17].
Previous studies indicate differences in individuals’ HIL based on age, education,
economic situation, and health status. HIL has also been positively associated with selfrated health among older people (aged 65–79) [18]. Moreover, seniors may face

challenges in understanding the terminology used in health communication. However,
research in this area especially among older people is still scarce.
A large study among American adults by Mackert et al. [19] investigated the
relationship between HL and health information technology (HIT) adoption. HL was
described as the Newest Vital Sign. The use of HIT tools, such as nutrition apps, activity
trackers and patient portals as well as the perceived ease of use and usefulness of these
applications were under scrutiny. According to the results, patients with low HL were
less likely to use HIT tools or perceive them as easy or useful. To our knowledge, this
is the first study to examine the relationship between HIL and opinions about and use
of AMIT of older adults.

3

Methods and Data Collection

3.1

Data Collection

The study was conducted between November 2014 and January 2015 in Oulu, Finland.
Oulu is Finland’s fifth largest city with a population of approximately 200,000 of which
14 percent are 65 years or older [20]. The data were collected with a postal questionnaire
sent to a random population-wide sample of 1,500 home dwelling individuals aged 65
or more, speaking Finnish as native language, living in Oulu area. A reminder was sent
to the non-respondents four weeks after the first survey. The questionnaire was in
Finnish.
The questionnaire, piloted among 11 volunteer seniors, included questions relating
to several topics including health status, wellbeing, information behavior, health
information literacy, use of technology, and gaming. In this study, responses on
questions about EHIL and technology use were utilized. The participants were asked
whether they had used a computer, tablet computer, mobile phone, or a touch screen
mobile phone in the last 12 months. Moreover, they were asked whether they had
Internet access at home, if they had used the Internet, had ever used the Internet with a
mobile phone, and if they had ever installed an application to a mobile phone. The
response alternatives were: ‘Yes, and there were no major difficulties’, ‘Yes, but it was
difficult to do’, ‘No’, and ‘I don’t know’.
Questions on opinions towards mobile technology were based on the constructs of
the Unified Theory of Acceptance and Use of Technology (UTAUT) [21]. The
participants were instructed to give their opinion on statements related to their use of
mobile information technology devices, such as smartphones or tablets. The statements
were as follows: a) ‘I am interested in using mobile information technologies’, b) ‘I
believe that using mobile information technology is/would be useful in my daily life’,
c) ‘I believe that using mobile information technology is/would be necessary in my daily
life’, and d) ‘Using mobile information technology is easy for me’. The response
alternatives were: ‘Yes’, ‘No’, and ‘I don’t know’.
Data on EHIL was collected with a shorter 4-item version of the EHIL screening
tool [11]. The four statements are: ‘I like to get health information from a variety of
sources’ (motivation), ‘It is easy to assess the reliability of health information from the

Internet’ (evaluation), ‘It is difficult to know who to believe in health issues’
(confidence), and ‘Terms and sentences of health information are often difficult to
understand’ (terminology).
The study protocol was that of the larger Gamified Services for Elderly (GASEL)
project, of which the current study was a part. It was approved by the Ethics Committee
of Human Sciences in the University of Oulu (statement 6/2014).

3.2

Data Analysis

The data were analyzed by using the software package SPSS 21 for Windows. The
statistical significance of the associations between the categorical explanatory and
response variables were analyzed using cross-tabulation with Pearson’s chi-squared
test.
An exploratory factor analysis with questions relating to use of and opinions about
technology was conducted to examine the dimensional structure of the survey. The
objective was to investigate whether sum variables could be used for further analysis of
the data. The factor analysis showed three dimensions with four questions each. These
were labeled: 1) opinions on mobile information technology, 2) mobile information
technology use, and 3) “traditional” information technology use. The statements
relating to each factor were further analyzed by forming sum variables. First, the
statements were rated by giving one point for a ‘yes’ (indicating use of technology or a
positive attitude towards it) response and zero points from other responses. The sum
variables reflect the use of traditional technology, use of mobile technology, and
opinions towards mobile information technology. The point scale is from 0 to 4 wherein
0 reflects the most negative and 4 the most positive attitude or frequency of use. Further,
the sum variables were transformed into binary variables based on point counts:
- ‘Traditional’ information technology use: accustomed technology users (those
with 4 points) and less accustomed technology users (those with 0–3 points).
- AMIT use: people with no experience (0 points) and people with at least some
experience (1–4 points).
- Opinions about mobile information technology: people with negative opinions
(0 points) and people with at least some positive opinions (1–4 points).
In the analyses, the respondents were categorized into two groups based on whether
they perceived problems in the different areas of everyday health information literacy.
Agreeing with the statements EHIL1 and EHIL2, and, conversely, disagreeing with the
negatively worded statements EHIL3 and EHIL4 were seen as indicators of not
perceiving problems in these areas.

4

Results

The response rate was 61.2 percent (n=918). The mean age of the final study population
was 73.4 (SD 6.8) and 528 (57.5%) of the respondents were females. The responders
were approximately 2.5 years younger than non-responders or those who were excluded
(P<.001), but there was no statistically significant difference in gender distribution

(P=.42).

4.1

Everyday Health Information Literacy

Of the respondents, 67.4 percent (n=590) strongly or moderately agreed with the
statement ‘I like to get health information from variety of sources’ (EHIL1) while 19.8
percent (n=173) were unsure and 12.8 percent (n=112) moderately or strongly
disagreed. With the statement ‘It is easy to assess the reliability of health information
from the Internet’ (EHIL2), 28.2 percent (n=234) agreed, 39.8 percent were unsure, and
32.0 percent disagreed. From the respondents, 59.8 percent (n=526) agreed, 19.1
percent (n=168) were unsure, and 21.0 percent (n=185) disagreed that ‘It is difficult to
know who to believe in health issues’ (EHIL3). Terms and sentences of health
information were considered difficult to understand (EHIL4) by 58.3 percent (n=510)
of the respondents; 17.6 percent (n=154) were unsure and 24.1 percent (n=211)
disagreed with this statement.

4.2
Everyday Health Information Literacy and Use of Advanced Mobile
Information Technology and Opinions Towards It
Respondents who were confident in their abilities in evaluating online health
information, determining whom to believe in health issues, and understanding health
related terminology were more likely to use traditional information technologies than
those who were unsure of their abilities. In other words, those who perceived problems
in these areas of EHIL were more likely to get 4 points in the sum variable ‘’traditional’
information technology use’.
Table 2. Cross-tabulations with perceived problems in everyday health information literacy and
points in the ‘traditional technology’ use scale (n=783).

EHIL1
MOTIVATION
EHIL2
EVALUATION
EHIL3
AUTHORITY
EHIL4
TERMINOLOGY

No problems

TRADITIONAL INFORMATION
TECHNOLOGY USE
4 points
< 4 points
Total
n=428
n=354
N=783
(54.8%)
(45.2%)
(100%)
296 (57.6)
218 (42.4)
514 (100)

Problems

133 (49.4)

136 (50.6)

269 (100)

No problems

147 (69.7)

64 (30.3)

211 (100)

Problems

282 (49.3)

290 (50.7)

572 (100)

No problems

108 (65.1)

58 (34.9)

166 (100)

Problems

321 (52.0)

296 (48.0)

617 (100)

No problems

137 (73.3)

50 (26.7)

187 (100)

Problems

292 (49.0)

304 (51.0)

596 (100)

Pearson ChiSquared
4.73, p=.03

25.81, p<.001

33.84, p<.001

8.97, p=.003

Elderly who were confident in their abilities in evaluating online health information,
determining whom to believe in health issues, and understanding health related
terminology were more likely to use AMIT than those who were unsure of their abilities.
In other words, those who perceived problems in these areas of EHIL were more likely
to get more than 0 points for the sum variable ‘mobile information technology use’.
Table 3. Cross-tabulations with perceived problems in everyday health information literacy and
points in the mobile information technology use scale (n=728).

EHIL1
MOTIVATION
EHIL2
EVALUATION
EHIL3
AUTHORITY
EHIL4
TERMINOLOGY

No problems

MOBILE INFORMATION
TECHNOLOGY USE
> 0 points
0 points
Total
n=307
n=421
N=728
(42.2%)
(57.8%)
(100%)
211 (44.2)
266 (55.8)
477 (100)

Problems

96 (38.2)

155 (61.8)

251 (100)

No problems

94 (50.5)

92 (49.5)

186 (100)

Problems

213 (39.3)

329 (60.7)

542 (100)

No problems

86 (55.1)

70 (44.9)

156 (100)

Problems

221 (38.6)

351 (61.4)

572 (100)

No problems

108 (62.1)

66 (37.9)

174 (100)

Problems

199 (35.9)

355 (64.1)

554 (100)

Pearson ChiSquared
2.42, p=.12

7.17, p=.007

37.12, p<.001

13.67, p<.001

All dimensions of EHIL were linked to opinions towards AMIT. Respondents who did
not perceive problems in EHIL were more likely to receive more than 0 points for the
sum variable of ‘opinions about mobile information technology’. Therefore, for
example, those with the most negative opinions about mobile information technology
were more likely to think that it is not easy to assess the reliability of health information

obtained from the Internet (χ2(1)=11.680, p=0.001) and that health related terminology
and statements are often difficult to understand (χ2(1)=28.095, p<0.001) (See Table 4).
Table 4. Cross-tabulations with perceived problems in everyday health information literacy and
points in opinions about mobile information technology scale.

EHIL1
MOTIVATION
EHIL2
EVALUATION
EHIL3
AUTHORITY
EHIL4
TERMINOLOGY
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No problems

OPINIONS ABOUT MOBILE
INFORMATION TECHNOLOGY
> 0 points
0 points
Total
n=376
n=382
N=758
(49.6%)
(50.4%)
(100%)
269 (54.1)
228 (45.9)
497 (100)

Problems

107 (41.4)

154 (59.0)

261 (100)

No problems

121 (59.9)

81 (40.1)

202 (100)

Problems

255 (45.9)

301 (54.1)

556 (100)

No problems

96 (60.8)

62 (39.2)

158 (100)

Problems

280 (46.7)

320 (53.3)

600 (100)

No problems

122 (66.7)

61 (33.3)

183 (100)

Problems

254 (44.2)

321 (55.8)

575 (100)

Pearson
Squared

Chi-

11.80, p<.001

11.68, p=.001

9.94, p<.002

28.10, p<.001

Discussion and Conclusions

Older people are rather motivated to seek health information but face difficulties in
assessing the reliability of information from online sources and understanding health
terminology. Many also find it difficult to know whom to believe on health issues.
More than half of the respondents had used a computer, a mobile phone, had an
Internet connection at home, and had used the Internet during the previous year. It
should be noted, however, that although Finnish elderly people are relatively techsavvy, a large proportion of older people still do not use these information technologies.
As can be expected, AMIT use is less common among older people: almost 60 percent
of the respondents had not yet used tablet computers or touch screen phones. However,
approximately half of the respondents had at least some positive opinions about mobile
information technology in that they were interested in it, considered it beneficial,
necessary, or easy to use.
Based on our results, the users of both traditional and mobile information technology
differ from non-users in that they are more confident in their abilities in evaluating
online health information, determining who to believe in health issues, and
understanding health related terminology. Also, positive opinions towards mobile
information technology were linked to perceiving fewer problems in the areas of EHIL.
Mackert et al. [19] showed that people with low HL were less likely to use HIT tools
or perceive them as easy and useful. Our study indicates that perceived problems in HIL

are also linked to technology use. Furthermore, the literature on the “gray” digital divide
considers lack of use as a key reason for the digital divide for older adults (second level
digital divide) [8]. According to our results, those in danger of marginalization from the
use of AMIT and mobile e-services offered also have difficulties in evaluating and
understanding health information.
The strength of this study is the large random population-based sample with a high
response rate. Both genders and different age groups of seniors were reached. However,
the results reported are based on small number of self-evaluation questions. Even
though self-evaluation is a common way to measure HIL and HL, there is an ongoing
debate on whether HL represents a skill-based construct or if it more broadly captures
personal activation or motivation to manage health [22]. In general, the EHIL screening
tool may reflect confidence and motivation rather than actual skills. Furthermore, the
analysis did not take into account for confounding factors that may influence both EHIL
and AMIT. However, we did not study causal relationships but associations between
the variables.
The differences found in this study concerning older adults EHIL skills and use and
opinions should be taken into account when designing HIL promotion, targeted and
tailored health communication strategies, and intervention studies. Because of this,
future EHIL studies should focus on the different aspects of EHIL, for example on skills
and abilities to use health information. In addition, older adults with different levels of
EHIL and utilization rate of AMIT should be included in designing e-health services
targeted for this specific age group. Since older people are at risk of marginalization in
regard to m-services, these results should be utilized by decision-makers and software
designers in digitalization of services for older people for example through tailoring
health contents in these services to better match the users’ competencies and
preferences.
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