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Abstract. Everyday health information literacy (EHIL) denotes people’s
confidence and perceptions of their capability to obtain, evaluate, and use health
information in everyday life. This paper presents results from a survey of older
Finns on how EHIL relates to perceptions of digital health services. A postal
survey was conducted with a random sample of 1,500 Finns aged 55-70 years. In
total, 373 completed surveys (25%) were returned. We used an adapted screening
tool to measure EHIL and subject position scales to indicate attitudes towards
digital health services. The data were analysed using PLS-SEM in SmartPLS 3.0.
The analysis suggested that EHIL is positively related to more positive attitudes
to digital health services and negatively to more negative attitudes to such
services. The results emphasise the importance of EHIL as an enabler of the
acceptance of digital health services. The study also introduces new methods for
analysing EHIL.
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1 Introduction

An essential premise of maintaining good health is to manage health information.
Health literacy is a commonly used concept to describe a person’s ability to obtain,
process, understand, and use health information [1]. Its main difference to information
literacy, besides its focus on health, is that while health literacy focuses more on
interactive communication, information literacy is about competencies to discover and
seek information [2]. The Medical Library Association in the US combined health
literacy and information literacy to the concept of health information literacy, which
covers the abilities to recognize a need for health information, to know how and where
to find information about health, and to evaluate and use this information in everyday
life to make good health decisions [3]. Health information literacy is often examined in
either library or educational contexts (e.g. [4—6]). However, Yates [7] used the concept
in a more general sense as using information to learn about health. The focus of
information literacy research has more recently changed, and health information literacy
is nowadays conceptualised in a broader sense in everyday life settings, as well [8].

This paper presents results from a survey study on older adults in Finland and sheds
light on the relationship between everyday health information literacy (EHIL) and
attitudes towards digital health services. Previous studies have examined the EHIL of
older adults in different countries [9—11]. In addition, recent surveys conducted both in
Finland [12] and other Nordic countries (e.g. [13, 14]), have studied the use of and
attitudes toward national patient-accessible electronic health records, in particular.
However, to the best of our knowledge, no earlier studies exist on older adults’ attitudes
to digital health services in relation to EHIL. Another novel aspect of this study is to
analyse EHIL using structural equation modelling.

2 Health (Information) Literacy and Digital Health Information
Behaviour

Studies have examined either health literacy or health information literacy and their
relations to health information behaviour, especially in the digital environment.
Inadequate levels of health literacy have been linked to less frequent use of the internet
as a source for health information among older adults [15], whereas adequate levels of
health literacy often are related to more frequent seeking of health information online
[16], as well as to the use of health information technology including applications,
activity trackers and patient portals [17].

The related concept eHealth literacy is used specifically in the context of digital
information [18]. Paige et al. [19] studied eHealth literacy in different age groups, and
found that older adults had lower confidence in their abilities to recognize, acquire and
use eHealth resources and information than younger adults had. Among older adults,
barriers to seeking online health information may include limited computer skills, not
knowing which information sources are reliable, and lack of confidence in one’s own



ability to evaluate and apply electronic health information [20].

A review shows that studies link lower health literacy to less frequent use of health
web portals [21]. According to another review, health literacy or the capacity to interpret
health information is a factor that influences the use of patient portals or personally
controlled electronic health records [22]. Moreover, low health literacy has often been
found to be a barrier to the use of personal health records (e.g. [23, 24]), whereas higher
levels of health literacy are linked to the adoption of these services [25]. Irizarry et al.
[26] found, however, that although health literacy was related to higher confidence in
assessing and evaluating online health information among older adults, it was not
directly related to the interest in using patient portals. Enwald et al. [9], for their part,
studied elements of EHIL and found a link between higher confidence in the abilities to
evaluate and understand health information and the use of traditional and mobile
information technology.

3 Older Adults and Digital Health Services

A review of research on older adults’ perceptions of eHealth services showed that
electronic health information could be used for a variety of purposes including health
management, social uses, and personal health information management [27]. In a
review of studies on the patient portal use of persons aged 60 years or older, the main
barriers of the use of both patient portals and electronic personal health records were
issues related to privacy and security, and the access and ability to use information and
communication technologies (ICT) [28]. In a Norwegian survey, respondents 65 years
or older used a patient-accessible electronic health service to a lower degree than
younger ones did [14]. According to a Finnish survey of people aged 65 to 90 years,
those under 75 years considered their ICT skills as good and they were more ready to
use digital social and health services and technology, whereas those 75 years or older
considered their technology skills as fair or poor. As many as 78%, however, thought
that they usually manage to get things solved in digital services, and 88% partly or
totally agreed that digital services are useful [12]. In a Swedish survey, those aged 66
years and older considered information in digital health services as useful and they were
likely to understand it, but perceived technology difficult to use [13].

In studies on attitudes towards digital health services, Young et al. [29] found that the
lack of knowledge about electronic health records and unwillingness to change current
practices, for example, due to aversions against computers, acted as barriers to use of
home-based health information technology among older adults. Older adults who were
more positive about the benefits of eHealth services often had at least some experience
of digital tools, whereas those who had only a little or no experience, had aversions
towards such services [30]. Among older adults with chronic pain in Scotland, eHealth
services were considered to serve as a supplement to personal appointments [31].

Older adults are found to value easy access to information about health, more direct
communication with health providers, and the possibility to make appointments online
[32]. In a study among Finnish older adults, saving time and not being dependent on



location were also considered important. Barriers to use of digital social and health
services included a wish to meet the service provider in person and the perception that
things are better taken care of in person. The older adults also had trust issues especially
connected to privacy [12]. Dutch older adults, on their hand, liked to review their
medical record information and check appointments, but experienced difficulties with
the interaction and annoyances with, among others, lack of timely reactions to inquiries
from the patient [33].

4 Research Questions and Hypotheses

This study addresses the following two research questions and, based on earlier
research, we formulate three hypotheses:

A) Is there a relationship between the EHIL of older Finnish adults and their attitudes
towards digital health services?
We pose the following hypothesis:

H1. EHIL is strongly associated with attitudes towards digital health services.

B) What does a possible relationship between EHIL and attitudes to digital health
services look like?
Here we formulate the following two hypotheses:
H2. EHIL has a positive association with being more optimistic about digital
health services being beneficial to use.
H3. EHIL has a negative association with being more pessimistic about digital
health services being beneficial to use.

5 Methodology

We mailed postal surveys to a random sample of 1,500 Finns aged 55-70 years, drawn
from the national Population Information System [34], and received 373 completed
surveys (25%). The total number of people in Finland aged 55-70 years was 1,158,529
in the end of 2019. This constitutes 21% of the total population of 5,525,292 [35]. The
survey contained sections on, among others, health information behaviour and use of,
and attitudes towards digital health services. The demographic characteristics of the
respondents are shown in Table 1.

A five-point likert scale was used to measure all constructs in this study. Subject
positions were measured using scales adapted from Huvila et al. [36]. We measured
EHIL using an adapted version of the EHIL screening tool developed by Niemela et al.
[37]. The EHIL scale has been the most extensively used health information literacy
test so far. It has been applied on different populations, including a variety of age groups
and nationalities (e.g. [9-11], [37—40]). EHIL is operationalized as a multidimensional



construct, which has three dimensions, namely, Motivation, Confidence and Evaluation.
Appendix A shows the measurement items.

Partial least square structural equation modelling (PLS-SEM) was used to test the
relationship between EHIL and optimistic (positive) and pessimistic (negative) subject
positions relating to digital health services. PLS-SEM is a multivariate technique. It is
particularly useful for testing exploratory relationships and hierarchical models, as is
the case in this study [41]. The analysis was conducted using PLS-SEM with SmartPLS
3.0. Following the guidelines given by Hair et al. [42], the measurement model is
analysed before the structural model.

Table 1. Demographic profile of respondents (n=373)

Items %
Age

55-59 27.1
60-64 28.2
65-69 335
70 & above 11.1
Education

Elementary school 21.4
Upper secondary 345
Polytechnic or institute level degree 22.2
University degree 20.0
Licentiate or doctoral degree 1.9
Gender

Male 38.8

Female 60.6



6 Results

6.1 Measurement Model

The measurement model includes assessment of the construct reliability (internal
consistency reliability, indicator reliability) and validity (convergent validity,
discriminant validity) of the used measures. Table 2 provides the measurement
statistics. As is apparent from the table, indicator loadings of all the constructs are above
the threshold value of 0.60, which confirms indicator reliability. Internal consistency
reliability is also established as composite reliability values of all the constructs in the
model are above the recommended value of 0.70 [42].

Average variance extracted (AVE) was used to assess the convergent validity of the
constructs. As shown in Table 2, AVE values of all the constructs are above the
acceptable value of 0.50. Discriminant validity was tested using the Fornell and Larcker
criterion. Table 3 shows that the square root of AVE of each construct is higher than its
correlation with other constructs. It fulfils the Fornell and Larcker criterion [43]
required to establish discriminant validity. Overall, the results summarized in Tables 2
and 3 provide sufficient evidence of reliability and validity of the measurement scales
used in this study.

EHIL was operationalized as a second order hierarchical construct. The “degree of
explained variance of a hierarchical construct is reflected in its components” [44,
p.110], which, in this case, is motivation (53 %, p < 0.01), confidence (61 %, p <0.01)
and evaluation (51 %, p < 0.01). Moreover, composite reliability and AVE values of
EHIL are 0.79 and 0.56, which are above the recommended values.

Table 2. Measurement statistics of first-order constructs

Mean Standard  Indicator =~ Composite AVE

deviation  loading reliability
EHIL Motivation 0.79 0.55
Item 1 4.18 0.64 0.61
Item 2 3.93 0.84 0.82
Item 3 0.77
EHIL Confidence 0.78 0.54
Item 1 3.98 0.89 0.71
Item 2 3.56 1.17 0.70

Item 3 0.80




EHIL Evaluation 0.81 0.58
Item 1 333 0.96 0.77
Item 2 3.67 0.83 0.72
Item 3 3.85 0.85 0.80
Optimistic Subject Position 0.91 0.72
Item 1 425 0.69 0.80
Item 2 431 0.62 0.88
Item 3 3.83 0.92 0.86
Item 4 4.18 0.83 0.86
Pessimistic Subject Position 0.79 0.66
Item 1 4.03 0.77 0.66
Item 2 3.97 0.78 0.94
Table 3. Intercorrelations of the latent variables
Pessimistic Optimistic Subject

Confidence  Evaluation Motivation Subject Position  Position

Confidence 0.732

Evaluation 0.377 0.764

Motivation 0.369 0.254 0.743

Pessimistic

Subject Position -0.474 -0.194 -0.363 0.813

Optimistic Subject

Position 0.257 0.11 0.32 -0.316 0.85
6.2  Structural Model

After assessing the measurement model, the relationship between EHIL and optimistic
and pessimistic subject positions was analysed using standardized path coefficients and
significance levels. The results are presented in Fig. 1. As shown in the figure, EHIL
has a positive significant impact on optimistic subject position relating to digital health
record services (B= 0.31, p < 0.01). Hence, hypothesis 2 is confirmed. Nevertheless,



EHIL has a very strong negative impact on pessimistic subject position relating to
digital health record services (= -0.47, p < 0.01), which substantiates our third
hypothesis. The significant effect (p < 0.01) of EHIL on both optimistic and pessimistic
subject positions also confirms the first hypothesis.

| Motivation Optimistic
\\ Subject
T Position

l”
| Confidence
\\

T Pessimistic
/ N Subject
| Evaluation Position

R*=0.22

.~ 7, First Order Constructs (dimensions) of the
"-_-~" second order (multidimensional) construct

Fig. 1. PLS analysis results. Notes: **p < 0.01 (two-sided test)

7 Discussion and Conclusions

This study used structural equation modelling to analyse the relationship between EHIL
and optimistic (positive) and pessimistic (negative) attitudes towards digital health
services in a sample of older adults in Finland. In contrast to many earlier studies, the
strength of the present study is the use of a population-based random sample. However,
both due to the non-response bias and the fact that the sample represents Finnish older
adults, there are limits to the degree of how the findings can be generalized to other age
groups. In future research, the sample size could be expanded. Although extensive
surveys indicate that users of patient-accessible electronic health records are generally
content and do not experience major difficulties with access [12—14], especially older
adults have shown lower confidence in their abilities to use electronic health resources
[19]. Studies on health literacy, understood as the ability to obtain, process, understand,
and use health information [1] and eHealth literacy [18], have also indicated that
people’s beliefs in their own capacity are strongly linked to the use of eHealth resources,
including patient portals and patient-accessible electronic health records or personal
health records [17], [22-25]. Our results are in line with these studies, as also EHIL is
linked to attitudes towards digital health services and the three hypotheses are



confirmed.

A successful use of digital health services can depend on understanding the
information and being confident about the use. Freise et al. [45] found that barriers to
understanding electronic health record information are related to information in the
form of difficulties in understanding terminology and interpretation of test results, as
well as technology in the form of portal layout and accessibility as well as presentation
of results. Previous studies using the EHIL screening tool show that older adults
experienced more difficulties than younger ones in understanding terminology, as well
as were less likely to compare information from different sources [10]. Enwald et al. [9]
examined EHIL of Finns aged 65 or older and found that around 60% had trouble
knowing who to believe in health issues and how to understand terminology. In our
study, the variables Confidence (including understanding of health information) and
Evaluation (covering ability to assess trustworthiness) were strongly linked to optimism
on the benefits of using digital health services. Our results thus bring new knowledge
about the importance of EHIL as an enabler of acceptance of digital health services.

The study also introduces a new method for analysing EHIL survey data. Previous
studies of EHIL have analysed their results using different statistical methods including
correlation analyses [37], factor analysis [37-39], ANOVA [10], [37], [39] and chi-
square tests [9], [37], [40]. Our study shows that also PLS-SEM, which is a second-
generation statistical technique, is particularly useful for building and operationalizing
EHIL as a multidimensional construct. By using this method, we identified three
variables that were very close to, and hence named in similar fashion as the three factors
Motivation, Confidence and Evaluation by Niemeld et al. [37]. Also Hirvonen et al.
[39], in their factor analyses, ended up with three factors, which they labelled
Awareness, Access and Assessment. The contents are, however, nearly identical to
those of Niemeld et al. [37]. In contrast to these, Mayer [38], although using factor
analysis, as well, found only two factors, which she called Motivation and Confidence,
whereas the Evaluation/Assessment factor of the previous studies did not load as a
separate factor on her German sample. As also Hirvonen et al. [39] found some
differences in the factorial structure of the Namibian sample compared to three Finnish
samples, this might indicate limitations in applying the EHIL scale on different
populations or culturally diverse information environments [39].

Nymberg et al. [30] found that older adults who were more positive about benefits of
eHealth services often had at least some experience of digital tools, whereas only little
or no experience was related to aversions towards such services. In our study, we did
not analyse the relationship between experience of digital health services and positive
or negative attitudes. This could be a topic of future research.

The findings imply that EHIL is a useful measure of how older adults perceive their
own ability to manage health-related information and how that is linked to attitudes on
digital health service use. The positive relation of confidence and evaluation (assessing
trustworthiness) and optimistic attitude underlines the need to facilitate older adults’
comfortability with health information instead of only motivating them to use it. From
this perspective, rationalistic arguments and informing might not be enough and more
emphasis should be placed on a positive information experience rather than mere access
and the ‘technical’ (cf. more holistic, lifeworld-wide) usefulness of information. Such
measures could be to consider how the contextual relevance of information in the life
situations of older adults could be increased, and make information more easily



actionable and available in contexts and situations where individuals make decisions
relevant to their health.

Acknowledgements. This research was conducted as part of the project Taking Health
Information Behaviour into Account: implications of a neglected element for successful
implementation of consumer health technologies on older adults (HIBA), funded by the Academy
of Finland 2015-2020. (Grant no. 287084)

References

1.

2.

3.

11.

12.

14.

Rudd, R.E.: The evolving concept of health literacy: new directions for health literacy
studies. J. Commun. Healthc. 8, 7-9 (2015)

Lawless, J., Toronto, C., Grammatica, G.: Health literacy and information literacy: a concept
comparison. Ref. Serv. Rev. 44, 144-162 (2016).

Shipman, J.P., Kurtz-Rossi, S., Funk, C.J. The health information literacy research project.
J. Med. Lib. Assoc. 97, 293-301 (2009)

Ivanitskaya, L., Hanisko, K.A., Garrison, J.A., Janson, S.J., Vibbert, D.: Developing health
information literacy: A needs analysis from the perspective of preprofessional health
students. J. Med. Libr. Assoc. 100, 277-283 (2012)

Haruna, H., Hu, X.: International trends in designing electronic health information literacy
for health sciences students: A systematic review of the literature. J. Acad. Librariansh. 44,
300-312 (2018)

Ullah, M., Ameen, K.: Teaching information literacy skills to medical students: perceptions
of health sciences librarians. Health Inf. Libr. J. 36, 357-366 (2019)

Yates, C.: Exploring variation in the ways of experiencing health information literacy: A
phenomenographic study. Libr. Inf. Sci. Res. 37, 220-227 (2015)

Martzoukou, K., Sayyad Abdi, E.: Towards an everyday life information literacy mind-set:
A review of literature. J Doc. 73, 634-665 (2017)

Enwald, H., Hirvonen, N., Kangas, M., Kerdnen, N., Jaims4, T., Huvila, 1., Korpelainen, R.:
Relationship between everyday health information literacy and attitudes towards mobile
technology among older people. In: Kurbanoglu, S., Boustany, I, Spiranec, S., Grassian, E.,
Mizrachi, D., Roy, L. (eds) Information literacy in the workplace. ECIL 2017. Springer,
Cham (2018)

Huvila, 1., Hirvonen, N., Enwald, H., Ahlfeldt, R.-M.: Differences in health information
literacy competencies among older adults, elderly and younger citizens. In: Kurbanoglu, S.,
Spiranec, S., Unal, Y., Boustany, J., Huotari, M.L., Grassian, E., Mizrachi, D., Roy, L. (eds.)
Information literacy in everyday life. ECIL 2018. Springer, Cham (2019)

Wang, F., Luo, D., Sun, W., Yan, T., Hu, D., Pan, W., Luo, A.: Health information literacy
and barriers of online health information seeking among digital immigrants in rural China:
a preliminary survey. SAGE Open. 9, (2019)

Mielonen, J., Saranto, K., Kuusisto, H., Kemppi, A., Kinnunen, U.-M.: Ikdintyvien
nidkemyksid sosiaali- ja terveydenhuollon séhkdisistd palveluista. Gerontologia. 35, 3—12
(2021)

. Huvila, I, Cajander, A., Moll, J., Enwald, H., Eriksson-Backa, K., Rexhepi, H.:

Technological and informational frames: explaining age-related variation in the use of
patient accessible electronic health records as technology and information. Inf. Technol.
People. (2021). https://doi.org/10.1108/ITP-08-2020-0566.

Zanaboni, P., Kummervold, P.E., Serensen, T., Johansen, M.A.: Patient use and experience
with online access to electronic health records in Norway: Results from an online survey J.
Med. Internet Res. 22, e16144 (2020)

McCabe, A., Wickham, S.: Health information literacy among healthy older Irish adults. J.
Nurs. Care. 5, 333 (2016)



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Estacio, E.V., Whittle, R., Protheroe, J.: The digital divide: Examining socio-demographic
factors associated with health literacy, access and use of internet to seek health information.
J. Health Psychol. 24, 1668-1675 (2019)

Mackert, M., Mabry-Flynn, A., Champlin, S., Donovan, E.E., Pounders, K.: Health literacy
and health information technology adoption: the potential for a new digital divide. J. Med.
Internet Res. 18, 264 (2016)

Norman, C.D., Skinner, H.A.: eHealth literacy: essential skills for consumer health in a
networked world. J. Med. Internet Res. 8, €9 (2006)

Paige, S.R., Miller, M.D., Krieger, I.L., Stellefson, M., Cheong, J.: Electronic health literacy
across the lifespan. Meas. Invariance Study. J. Med. Internet Res. 20, €10434 (2018)
Malone, T., Jo, P., Clifton, S.: Perceived eHealth literacy and information behavior of older
adults enrolled in a health information outreach program. J. Consum. Health Internet. 21,
137-147 (2017)

Coughlin, S.S., Stewart, J.L., Young, L., Heboyan, V., De Leo, G.: Health literacy and
patient web portals. Int. J. Med. Inf. 113, 43-48, (2018)

Crameri, K.-A., Maher, L., Van Dam, P., Prior, S.: Personal electronic healthcare records:
What influences consumers to engage with their clinical data online? A literature review.
Health Inf. Manag. J. (2020). https://doi.org/10.1177/1833358319895369.

Taha, J., Czaja, S.J., Sharit, J., Morrow, D.G.: Factors affecting usage of a personal health
record (PHR) to manage health. Psychol. Aging. 28, 1124-1139 (2013)

Taylor, J.O., Hartzler, A.L., Osterhage, K.P., Demiris, G., Turner, A.M.: Monitoring for
change: the role of family and friends in helping older adults manage personal health
information. J. Am. Med. Inform. Assoc. 25, 989-999 (2018)

Noblin, A.M., Wan, T.T.H., Fottler, M.: The impact of health literacy on a patient’s decision
to adopt a personal health record. Perspect. Health Inf. Manag. 9, le (2012)

Irizarry, T., Shoemake, J., Nilsen, M.L., Czaja, S., Beach, S., DeVito Dabbs, A.: Patient
portals as a tool for health care engagement: a mixed-method study of older adults with
varying levels of health literacy and prior patient portal use. J. Med. Internet Res. 19, :¢99
(2017)

Hirvonen, N., Enwald, H., Kénsékoski, H., Eriksson-Backa, K., Nguyen, H., Huhta, A.-M.,
Huvila, I.: Older adults’ views on eHealth services: a systematic review. Int. J. Med. Inf. 135
(2020)

Sakaguchi-Tang, D.K., Bosold, A.L., Choi, Y.K., Turner, A.M.: Patient portal use and
experience among older adults: systematic review. JMIR Med. Inf. 5, €38 (2017).

Young, R., Willis, E., Cameron, G., Geana, M.: “Willing but Unwilling”: attitudinal barriers
to adoption of home-based health information technology among older adults. Health
Informatics J. 20, 127-135 (2014)

Nymberg, V.M., Bolmsjo, B.B., Wolft, M., Calling, S., Gerward, S., Sandberg, M.: ‘Having
to learn this so late in our lives...” Swedish elderly patients’ beliefs, experiences, attitudes
and expectations of e-health in primary care. Scand. J. Prim. Care. 37, 41-52 (2019)
Currie, M., Philip, L.J., Roberts, A.: Attitudes towards the use and acceptance of eHealth
technologies: a case study of older adults living with chronic pain and implications for rural
healthcare. BMC Health Serv. Res. 15, 162 (2015)

Turner, A.M., Osterhage, K., Hartzler, A., Joe, J., Lin, L., Kanagat, N., Demiris, G.: Use of
patient portals for personal health information management: the older adult perspective.
AMIA. Annu. Symp. Proc. 1234-1241 (2015)

Wildenbos, G.A., Maasri, K., Jaspers, M., Peute, L.: Older adults using a patient portal:
registration and experiences, one year after implementation. Digit. Health. 4, 1-9 (2018).
Digital and Population Data Services Agency, Population Information System,
https://dvv.fi/fen/population-information-system

Official Statistics of Finland (OSF): Population Structure. Statistics Finland, Helsinki,
http://stat.fi/til/vaerak/meta_en.html



36. Huvila, L., Cajander, A., Daniels, M., Ahlfeldt, R.-M.: Patients’ perceptions of their medical
records from different subject positions. J. Am. Soc. Inf. Sci. Technol. 66, 24562470 (2015)

37. Niemeld, R., Ek, S., Eriksson-Backa, K., Huotari, M.-L.: A screening tool for assessing
everyday health information literacy. Libri Int. J. Libr. Inf. Serv. 62, 125-134 (2012)

38. Mayer, A.-K.: Examining the factorial structure and validity of the everyday health
information literacy screening tool. Cogent Med. 5, 1-14 (2018)

39. Hirvonen, N., Enwald, H., Mayer, A.-K., Korpelainen, R., Pyky, R., Salonurmi, T.,
Savolainen, M.J., Nengomasha, C., Abankwah, R., Uutoni, W., Niemeld, R., Huotari, M.-
L.: Screening everyday health information literacy among four populations. Health Inf. Libr.
J. 37,192-203 (2020)

40. Eriksson-Backa, K., Nguyen, H.: Health information-seeking styles and health information
literacy in relation to anticipated health-promoting behaviour - results from an online
diabetes risk test survey. Int. J. Telemedicine Clin. Pract. 3, 192208 (2020)

41. Ahmad, F., Widén, G., Huvila, I.: The impact of workplace information literacy on
organizational innovation: An empirical study. Int. J. Inf. Manag. 51, 102041 (2020)

42. Hair Jr, J.F., Hult, G.T. M., Ringle, C., Sarstedt, M.: A primer on partial least squares
structural equation modeling (PLS-SEM). Sage Publications, Los Angeles (2016)

43. Wong, K.K.: Partial least squares structural equation modeling (PLS-SEM) techniques using
SmartPLS. Mark. Bull. 1-32 (2013)

44. Akter, S., D’Ambra, J., Ray, P.: Trustworthiness in mHealth information services: An
assessment of a hierarchical model with mediating and moderating effects using partial least
squares (PLS). J. Am. Soc. Inf. Sci. Technol. 62, 100-116 (2011)

45. Freise, L., Neves, A.L., Flott, K., Harrison, P., Kelly, J., Darzi, A., Mayer, E.K.: Assessment
of patients’ ability to review electronic health record information to identify potential errors:
cross-sectional web-based survey. JMIR Form. Res. 5, e19074 (2021)

Appendix A

Everyday Health Information Literacy
a. Motivation
1. It is important to be informed about health issues.
2. Iknow where to seek health information.
3. Tlike to get health information from a variety of sources.
b. Confidence
1. TItis difficult to find health information from the Internet (reverse coded).
2. Health related terminology and statements are often difficult to understand (reverse
coded).
3. Itis difficult to know who to believe in health issues (reverse coded).
c. Evaluation
1. It is easy to assess the reliability of health information in printed sources (magazines
and books).
2. Itis easy to assess the reliability of health information on the Internet..
3. Itis easy to determine if health information is inaccurate.

Optimistic Subject Position
1. I think that new digital health records services have a lot of potential to improve
healthcare in general.
2. I think that using digital health record services is a good idea because it can lead to
improvement in my health and healthcare.
3. I think that digital health record services, including e-health services, have a lot of



potential to improve life in general.

4. 1 think that using digital health record services is a good idea because it gives me a
possibility to control e.g. that I get proper care, the information is correct and correctly
managed.

Pessimistic Subject Position
1. I prefer to communicate directly with healthcare professionals rather than to use an
indirect digital service.
2. I have or would have difficulties to understand information provided in digital health
record services.



