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Abstract

Background: Digital health, which encompasses the use of information and communications technology in support of health,
is a key driving force behind the cultural transformation of medicine toward people-centeredness. Thus, eHealth literacy, assisted
by innovative digital health solutions, may support better experiences of care.

Objective: The purpose of this study is to explore the relationship between eHealth literacy and patient-reported experience
measures (PREMs) among users of outpatient care in Hungary.

Methods: In early 2019, we conducted a cross-sectional survey on a large representative online sample recruited from the
Hungarian general population. eHealth literacy was measured with the eHealth Literacy Scale (eHEALS). PREMs with outpatient
care were measured with a set of questions recommended by the Organisation for Economic Co-operation and Development
(OECD) for respondents who attended outpatient visit within 12 months preceding the survey. Bivariate relationships were
explored via polychoric correlation, the Kruskal–Wallis test, and chi-square test. To capture nonlinear associations, after controlling
covariates, we analyzed the relationship between eHEALS quartiles and PREMs using multivariate probit, ordinary least squares,
ordered logit, and logistic regression models.

Results: From 1000 survey respondents, 666 individuals (364 females, 54.7%) were included in the study with mean age of
48.9 (SD 17.6) years and mean eHEALS score of 29.3 (SD 4.9). Respondents with higher eHEALS scores were more likely to

understand the health care professionals’ (HCPs’) explanations (χ2
9=24.2, P=.002) and to be involved in decision making about

care and treatment (χ2
9=18.2, P=.03). In multivariate regression, respondents with lowest (first quartile) and moderately high

(third quartile) eHEALS scores differed significantly, where the latter were more likely to have an overall positive experience
(P=.02) and experience fewer problems (P=.02). In addition, those respondents had better experiences in terms of how easy it
was to understand the HCPs’ explanations (P<.001) and being able to ask questions during their last consultation (P=.04).
Patient-reported experiences of individuals with highest (fourth quartile) and lowest (first quartile) eHEALS levels did not differ
significantly in any items of the PREM instrument, and neither did composite PREM scores generated from the PREM items
(P>.05 in all models).
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Conclusions: We demonstrated the association between eHealth literacy and PREMs. The potential patient-, physician-, and
system-related factors explaining the negative experiences among people with highest levels of eHealth literacy warrant further
investigation, which may contribute to the development of efficient eHealth literacy interventions. Further research is needed to
establish causal relationship between eHealth literacy and patient-reported experiences.

(J Med Internet Res 2020;22(8):e19013) doi: 10.2196/19013
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Introduction

People-centeredness has shaped the cultural transformation of
medicine, where we transitioned from a traditional paternalistic
model toward a new model of care, grounded in partnerships
and putting patients’ values and preferences in the forefront of
medical decision making [1,2]. To cope with the ever-increasing
pressure on health care budgets [3], improving the technical
efficiency of health care systems remains a key imperative, in
which eliminating waste and maximizing the value that matters
to patients is a top priority for developed economies [4-7].
Therefore, in addition to its humanistic merits,
people-centeredness has a strong economic rationale: enhancing
the participation of patients in the health production process
[4-8]. Hence, to involve people in health production and
operationalize people-centered care, it is necessary that people
have the information, education, and support they need to inform
decision making about their own care [8].

Digital health is a key driving force behind the cultural
transformation of medicine toward people-centeredness [9,10].
Digital health encompasses the use of information and
communications technology in support of health and
health-related fields (electronic health [eHealth]) and emerging
areas such as the use of computing sciences in big data, artificial
intelligence, and genomics [11,12]. Currently, the
implementation of digital tools that facilitate people-centered
care is a priority for policymakers [13]. With the digital
transformation of health care, people have easier access to health
information from online sources; simultaneously, people are
called to assume responsibility for evaluating the accuracy and
reliability of such information, and thus, rely on their eHealth
literacy. eHealth literacy has been defined as “the ability to
seek, find, understand, and appraise health information from
electronic sources and apply the knowledge gained to addressing
or solving a health problem” [14]. Higher levels of eHealth
literacy have been associated with better subjective health status
[15-17], healthier lifestyle [18-21], and lower risk of chronic
disease [22]. Furthermore, with appropriate interventions
eHealth literacy has been shown to be a modifiable factor even
in later stages of life [23-25]. With the spread of people-centric
values, patient-reported experience measures (PREMs)—quality
indicators of health care from the patients’ perspective—have
gained international attention. Signaling this is the work
developed by the Organisation for Economic Co-operation and
Development (OECD), where PREMs are used to evaluate the
performance of health systems through a patient’s experience
of care, including that of the patient–physician relationship [26].

Hungary has a tax-funded single-payer health system providing
universal health coverage for the population. Most inpatient
and specialist ambulatory care services are delivered by the
public health system. Primary care—provided by private general
practitioners (GPs)—acts as a gatekeeper. Per-capita spending
on health care is among the lowest and the share of out-of-pocket
contributions including informal payments is among the highest
within the European Union. Life expectancy lags behind most
European Union countries, mainly driven by lifestyle-related
causes. Health inequalities are largely determined by
sociodemographic variables [27-29]. Recent evidence suggested
the need for improving patients' experience of care in Hungarian
outpatient settings with regard to shared decision making [30].
This is aligned with findings of another study, which showed
that patients’ preferences and interests were less likely to be
taken into consideration by GPs in Hungary, in comparison with
other European countries [29].

By making inferences from traditional health literacy studies
to the eHealth domain [31], one may assume that higher eHealth
literacy enables patients to orientate better in the health care
system, find better access to care, use online information
efficiently to reduce waiting times, and make more out of the
interaction with health care professionals (HCPs). Among others,
these factors may ultimately lead to better overall experience.
Online health information may enhance the patient–physician
relationship and although the evidence is mixed [32,33], the
importance of eHealth literacy in translating the benefits of
innovative digital health solutions to better experiences of care
has been recognized [34-36]. For example, positive relationship
between eHealth literacy and shared decision making has been
found [37] and its contribution to patients’ decision-making
styles has been demonstrated [32]. However, to our knowledge,
no studies have focused on the relationship between eHealth
literacy and PREMs to date.

This study aims to explore the association between eHealth
literacy and OECD’s set of recommend PREMs for users of
outpatient care, who were recruited from a large representative
online sample from the Hungarian general adult population.

Methods

Study Design and Sample
We considered the CHERRIES checklist when reporting this
study [38]. In early 2019, we conducted a large cross-sectional
interned-based survey among the general adult population of
Hungary, which explored eHealth literacy [39]. In addition,
shared decision making [40] and PREMs [30,41] were
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investigated among those respondents, who used ambulatory
care over the past 12 months due to health problems. We
recruited 1000 online respondents. Quotas were used to ensure
the representativeness of the sample according to the 2011
Population Census [42] data by gender, age, educational level,
type of settlement, and NUTS 1 (Nomenclature of Territorial
Units for Statistics) region of residence, including a fair
representation of people aged 65 and over. Recruitment and
data collection were carried out from a commercial online panel
by a survey company (Big Data Scientist Kft); reports on
dropout rates and the sampling frame were not available. All
materials were in Hungarian and all participants spoke the same
language (Hungarian). Participation was voluntary and
anonymous. No incentives were offered for answering the
survey. Participants gave their informed consent prior to the
study. Ethical approval was obtained from the Hungarian
Medical Research Council (ID: 47654-2/2018/EKU). The
electronic questionnaire was piloted by the authors. Respondents
could revise and change their answers for completed items, and
full completion was required unless the “do not know/do not
want to answer” option was offered.

Our sample included those respondents who had a face-to-face
appointment with an HCP in the previous 12 months due to
their own health problems and answered whether or not the visit
had happened at their usual HCP.

eHealth Literacy Scale (eHEALS)
eHealth literacy was measured with the Hungarian version of
the self-reported eHealth Literacy Scale (eHEALS) [39,43].
This instrument has been used internationally both as a
descriptive tool [22,39] and as a patient-reported outcome
measure of digital health interventions [19,23,43]. The eHEALS
consists of 8 items, each scored on a 5-point Likert scale. Items
1 and 2 are related to the awareness of health resources (“I know
what health resources are available on the Internet”; “I know
where to find helpful health resources on the Internet”); items
3 and 4 are related to searching for health resources (“I know
how to find helpful health resources on the Internet”; “I know
how to use the Internet to answer my questions about health”);
items 5 and 8 are related to the utilization of health resources
(“I know how to use the health information I find on the Internet
to help me”; “I feel confident in using information from the
Internet to make health decisions”); and items 6 and 7 are related
to the appraisal of health resources (“I have the skills I need to
evaluate the health resources I find on the Internet”; “I can tell
high quality health resources from low quality health resources
on the Internet”). Item levels are added for a total score ranging
from 8 to 40. Higher scores indicate greater eHealth literacy
[43]. The psychometric properties of the Hungarian eHEALS
as well as its association with health outcomes and behavioral
health risk factors in the general population have been shown
in the validation study [39]. Because eHEALS showed convex
relationship with self-rated health in the validation study, we
decided to group respondents into 4 quartiles to explore potential
nonlinear associations with PREMs in an easily interpretable
manner [39,44,45]. We also performed sensitivity analysis using
alternative eHEALS category boundaries. The eHEALS
questionnaire is included in Multimedia Appendix 1.

OECD-Proposed Set of Questions on Patients’
Experiences with Ambulatory Care (PREM)
Respondents’ experiences with ambulatory care were assessed
by the set of questions recommended by the OECD’s Health
Care Quality Indicators Project [26]. The questionnaire consists
of 2 sections: (1) access to care, including questions on unmet
medical needs and waiting times; and (2) patient experiences.
The access to care section consists of 4 binary questions about
unmet medical needs over the past 12 months (missed medical
visits, interventions, or medications due to travel difficulties,
or cost burden) and 4 questions on waiting times concerning
the last medical appointment: waiting time to get the
appointment (appointment waiting time) and on the day of
consultation (office waiting time), and whether waiting was a
problem in either case. In the patient experiences section,
respondents were asked if the HCP (1) spent enough time with
them; (2) provided easy-to-understand explanations; (3)
provided the opportunity to ask questions or raise concerns
about recommended treatment; and (4) involved in decisions
about care and treatment as much as the respondent wanted to
be. Answers were recorded on a 4-point Likert scale, with higher
scores indicating more perceived problems. In the final item,
respondents rated their perception of the overall quality of the
appointment on a 5-point Likert scale ranging from poor (0) to
excellent (4). Additional items inquired the HCP type, setting
and time of the last visit, and whether the respondent visited
his/her usual HCP. Questions related to unmet medical needs
were posed if respondents had had health problems over 12
months preceding the survey, while waiting times and patient
experiences were inquired only if the respondent had
participated in ambulatory consultation with an HCP. The full
PREM questionnaire is included in Multimedia Appendix 2.

PREM Scores
Following the practice of countries using PREMs for monitoring
health system performance, we created composite scores from
PREM items [26]. The Unmet Medical Needs Score (range 0-4)
reflected the number of areas where respondents experienced
an unmet need (missed visit due to travel burden; missed visit
due to cost burden; missed intervention due to cost burden; and
missed medication due to cost burden). The binary Any Unmet
Medical Need variable indicated if patients experienced unmet
need in any of the 4 items. Waiting times were transformed to
continuous variables by considering the midpoint of the
respective waiting time answer option. Log-waiting times were
used in regression analyses, assuming a 0.5-day waiting time
for respondents with an appointment on the same day. We used
the binary variable Any Waiting Problem to indicate if the office
waiting time or appointment waiting time was a problem to the
respondent. The 4 PREMs were used to create a composite
Problem Score, which was the sum of the individual answer
options of each PREM (1=yes, definitely; 2=yes, to some extent;
3=no, not really; and 4=definitely not). Hence, the composite
score ranged from 4 to 16, where higher values represent more
problems experienced during the visit. We also constructed a
Negative Experiences Score (range 0-4) by counting the PREM
items that did not receive a “yes, definitely” answer. Finally,
we created the binary variable Any Negative Experience, which
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indicated if the response to a PREM item was other than “yes,
definitely.”

Background Variables
We recorded respondents’ sociodemographic variables, such
as age, gender (female or male), education (primary, secondary,
or tertiary), family status (married or not married), employment
status (with a paid job or without a paid job including students,
pensioners, unemployed, etc), and place of residence (capital,
other cities, or village). Age groups were formed according to
main Medical Subject Heading (MeSH) categories, adding
18-year olds to the young adult category (young adults:
18–24-year olds; adults: 25–44-year olds; middle aged:
45–64-year-olds; aged > 80: 65+ year-olds) [46]. Net monthly
household income was queried in 11 range categories, and
per-capita household income was calculated by dividing the
category midrange values by the number of household members,
without adjustment for the number of children. The midrange
value of the upper open category was calculated by fitting the
Pareto curve as proposed by Parker and Fenwick [47]. We
generated income groups according to quintiles of per-capita
monthly net household income, with lower limits of €203 (US
$241), €285 (US $338), €365 (US $432), and €463 (US $549),
respectively, for the second, third, fourth, and fifth quintiles
calculated from the third to eighth national decile group means
by linear interpolation [48]. We also recorded respondents’
health status using the Minimal European Health Module
(MEHM) [49,50]. The MEHM included an item on
self-perceived health (very bad, bad, fair, good, or very good);
an item on whether the respondent had long-standing health
problems (1=chronic morbidity present); and the Global Activity
Limitation Indicator, which assessed for activity limitations due
to health problems (not limited at all, limited but not severely,
or severely limited) [50].

Statistical Methods
Descriptive methods were used when analyzing the
sociodemographic characteristics of the sample as well as the
PREM items. To test the basic psychometric properties of the
PREM scores constructed from multiple items, we assessed
their distributional properties, performed exploratory factor
analysis (EFA), and calculated internal consistency (Cronbach
α) [51]. The normality assumption was tested via the
Shapiro–Wilk test [52] and the Kaiser–Meyer–Olkin (KMO)
test was used to check the suitability of data for EFA [53].
Pairwise biserial or polychoric correlations were calculated
between PREM items and eHEALS scores. Polychoric
correlation assumes bivariate normally distributed latent
variables behind ordinal response items and provides the
correlation coefficients for those latent variables using a
maximum-likelihood estimation [54]. The bivariate associations
between eHEALS quartiles and PREM scores as well as
demographic variables were tested via ANOVA, the
Kruskal–Wallis test, and the chi-square test of independence
[55-57].

We performed multivariate regression analyses to explore the
relationship between eHEALS quartiles and PREM items, as

well as the composite PREM scores, after controlling for
sociodemographic variables, respondents’ health status
(MEHM), the setting of the visit (GP, public specialist, or private
specialist), and type of HCP (GP, specialist, or other allied
health professional). The following models were conducted:
(1) logistic regression for binary PREM items or constructed
binary variables, (2) ordered logit models for polytomous PREM
items, and (3) ordinary least squares (OLS) models for waiting
times and composite PREM scores. We tested the joint
significance of eHEALS quartiles as a single predictor variable
using the Wald test. OLS models were tested for
heteroskedasticity via the Breusch–Pagan test and for
specification error via the Ramsey regression equation
specification error test (RESET). We applied robust regression
if heteroskedasticity was detected [58]. In case we detected
model functional misspecification error, log-transformation or
square-root transformation was performed on the dependent
variable [59]. Goodness of fit of logistic and ordered logit
models were tested, respectively, by the binary and ordinal
versions of the Hosmer–Lemeshow test [60]. Unmet medical
needs were also explored in an extended sample of those
respondents who experienced health problems over the past 12
months, regardless of whether they had ambulatory consultation
with an HCP. All calculations were performed using the Stata
version 14.2 statistical software package (StataCorp) [61]. The
level of significance was set at P<.05, and we applied no more
than 15 observations per predictor variable when running
multiple regression models [62]. Analyses were carried out
without applying weights on the sample.

Results

Respondents’ Characteristics
From the 1000 survey respondents, 736 had ambulatory HCP
consultation within 12 months, out of which 5 happened over
telephone. In 118 cases the respondent did not have a health
problem, and 25 respondents could not tell if the visit happened
at the regular HCP. After applying all criteria in sequence, 666
individuals were included in the sample (Table 1). Respondents
with tertiary education and from the highest income quintile
were slightly over-represented, whereas rural citizens were
slightly under-represented compared with the general population.
Mean age of our sample was 48.9 (SD 17.6) years. The
demographic characteristics of the sample, all survey
respondents, and the general population are summarized in
Table 1. Responses on the income, chronic morbidity, and
activity limitation items were provided by 86.5% (576/666),
89.0% (593/666), and 96.4% (642/666) of the respondents,
respectively. The first, second, third, fourth, and fifth income
quintiles of the sample corresponded to €115 (US $136), €247
(US $293), €332 (US $393), €397 (US $470), and €669 (US
$786) mean per-capita household income levels, using the April
2020 12-month-average exchange rate of 330.73 HUF/€ (279.14
HUF/US $) [63]. The responses by PREM items are summarized
in Table 2.
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Table 1. Sample characteristics.

General adult population [42], %Survey (N=1000), n (%)Sample (N=666), n (%)Characteristics

Sociodemographic

Age group

10.6118 (11.8)62 (9.3)18-24

35.7389 (38.9)234 (35.1)25-44

33.1272 (27.2)191 (28.7)45-64

20.6221 (22.1)179 (26.9)65+

Gender

53.4550 (55.0)364 (54.7)Female

46.6450 (45.0)302 (45.4)Male

Education

0.6——aNo primary school

48.1341 (34.1)213 (31.9)Primary

33.5363 (36.3)244 (36.6)Secondary

17.8296 (29.6)209 (31.4)Tertiary

Household income per capita

20.0228 (22.8)142 (21.3)First quintile

20.0167 (16.7)105 (15.8)Second quintile

20.081 (8.1)57 (8.6)Third quintile

20.0118 (11.8)86 (12.9)Fourth quintile

20.0254 (25.4)186 (27.9)Fifth quintile

—152 (15.2)90 (13.5)Missingb

Family status

—618 (61.8)432 (64.9)Married/domestic partnership

—382 (38.2)234 (35.1)Single/divorced/widow

Employment status

48.3500 (50.0)319 (47.9)Paid job

51.7500 (50.0)347 (52.1)Without paid job

Residence

17.4213 (21.3)146 (21.9)Budapest

52.1557 (55.7)371 (55.7)City

30.5230 (23.0)149 (22.4)Village

NUTSc 1 region

30.0348 (34.8)236 (35.4)Central Hungary

30.4299 (29.9)237 (35.6)Transdanubia

39.6353 (35.3)193 (28.9)Great Plain and North

MEHMd

Self-perceived health

—5 (0.5)3 (0.5)Very bad

—77 (7.7)62 (9.3)Bad

—323 (32.3)252 (37.8)Fair

—471 (47.1)293 (43.9)Good
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General adult population [42], %Survey (N=1000), n (%)Sample (N=666), n (%)Characteristics

—124 (12.4)56 (8.4)Very good

Chronic morbidity

—390 (39.0)200 (30.0)No

—489 (48.9)393 (59.0)Yes

—121 (12.1)73 (10.9)Missing

Activity limitations

—579 (57.9)342 (51.4)Not limited at all

—313 (31.3)254 (38.1)Limited but not severely

—56 (5.6)46 (6.9)Severely limited

—52 (5.2)24 (3.6)Missing

Inclusion criteria

Ambulatory HCPe visit in past
12 months

—269 (26.9)0 (0.0)No/not face-to-face/missing

—52 (5.2)0 (0.0)Yes, but not for own health
problem

—546 (54.6)546 (81.9)Yes, at regular HCP

—120 (12.0)120 (18.0)Yes, but not at regular HCP

—13 (1.3)0 (0.0)Yes, missing if regular HCP

aNot available.
bMissing: missing responses/do not know/do not want to answer.
cNUTS: Nomenclature of Territorial Units for Statistics.
dMEHM: Minimal European Health Module.
eHCP: health care professional.
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Table 2. Patient responses by PREMa items (N=666).

n (%)Patient response

Access to care: last visit

Health care setting

278 (41.7)GPb

316 (47.4)Public specialist

72 (10.8)Private specialist

Type of HCPc

278 (41.7)GP

360 (54.1)Specialist

28 (4.2)Nurse/other HCP

Time of last visit

277 (41.6)In the last 30 days

180 (27.0)Between 1 and 3 months ago

95 (14.3)Between 3 and 6 months ago

114 (17.1)Between 6 and 12 months ago

Access to care: unmet medical needs

Missed visit due to travel burden

506 (76.0)No

147 (22.1)Yes

13 (2.0)Missingd

Missed visit due to cost burden

534 (80.2)No

120 (18.0)Yes

12 (1.8)Missing

Missed intervention due to cost burden

559 (83.9)No

99 (14.9)Yes

8 (1.2)Missing

Missed medication due to cost burden

508 (76.3)No

148 (22.2)Yes

10 (1.5)Missing

Access to care: waiting times

Problem with waiting to be seen on the day of consultation

487 (73.1)No

179 (26.9)Yes

Problem with waiting for appointment

564 (84.7)No

102 (15.3)Yes

Patient experiences

Doctor spending enough time with patient in consultation

427 (64.1)Yes, definitely
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n (%)Patient response

160 (24.0)Yes, to some extent

57 (8.6)No, not really

17 (2.6)Definitely not

5 (0.8)Missing

Doctor providing easy to understand explanations

459 (68.9)Yes, definitely

166 (24.9)Yes, to some extent

27 (4.1)No, not really

12 (1.8)Definitely not

2 (0.3)Missing

Doctor giving opportunity to ask questions or raise concerns

414 (62.2)Yes, definitely

164 (24.6)Yes, to some extent

63 (9.5)No, not really

15 (2.3)Definitely not

10 (1.5)Missing

Doctor involving patient in decisions about care and treatment

338 (50.8)Yes, definitely

195 (29.3)Yes, to some extent

77 (11.6)No, not really

19 (2.9)Definitely not

37 (5.6)Missing

Overall quality of the visit

19 (2.9)Poor

60 (9.0)Fair

186 (27.9)Good

205 (30.8)Very good

193 (29.0)Excellent

3 (0.5)Missing

aPREM: OECD-proposed set of questions on Patients’ Experiences with Ambulatory Care.
bGP: general practitioner.
cHCP: health care professional.
dMissing: missing responses/do not know/do not want to answer.

eHEALS
Mean eHEALS score was 29.3 (SD 4.9). eHEALS quartile mean
scores were as follows: first quartile 23.5 (range 12-26; 191/666,
28.7%), second quartile 28.2 (range 27-29; 151/666, 22.7%),
third quartile 31.2 (range 30-32; 182/666, 27.3%), and fourth
quartile 36.0 (range 33-40; 142/666, 21.3%). Mean age of
individuals in the fourth eHEALS quartile was 44.5 years (SD
17.1), which was lower than that of individuals in the first (49.9
years [SD 17.4]), second (51.2 [SD 17.5]), and third quartiles
(49.3 [SD 17.7; F3,662=4.07, P=.007). Mean eHEALS scores
did not differ between male and female respondents (t664=1.27,
P=.21). However, while the percentage of female respondents

decreased evenly from the first (101/364, 27.8%), second
(92/356, 25.8%), third (86/364, 23.6%), and fourth eHEALS
quartiles (85/364, 23.4%), male respondents were concentrated
in the first (90/302, 29.8%) and third (96/302, 31.8%) quartiles

(χ2
3=8.2, P=.04). The difference in terms of education (χ2

6=5.6,

P=.47) and income (χ2
12=7.9.6, P=.79) was not significant

between the four eHEALS groups.

PREM Unmet Medical Needs
A majority of respondents (380/631, 60.2%) did not report
unmet medical needs in any areas. One unmet need was reported
by 18.5% (117/631), 2 unmet needs by 8.9% (56/631), 3 unmet
needs by 7.4% (47/631), and 4 unmet needs by 4.9% (31/631)
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of respondents. The Unmet Medical Needs Score had a
single-factor structure with a KMO value of 0.73, suggesting
moderately adequate sampling for EFA. The Cronbach α of .73
suggested acceptable internal consistency of this score
constructed by adding the PREM items of the Unmet Medical
Needs section.

PREM Waiting Times
Mean office waiting times were 63.3 (SD 71.0) minutes; 23.0%
(152/661) of respondents waited less than 15 minutes, while
waiting time was longer than 2 hours for 14.2% (94/661) of the
sample. Long office waiting time was a problem for 26.9%
(179/666) of all respondents, and for 34.8% (179/514) of those
who waited longer than 15 minutes. Mean appointment waiting
time was 16.8 (SD 27.8) days. Whereas 37.6% (242/643) of the
sample could get an appointment on the same day, 18.2%
(117/643) of respondents had to wait longer than 30 days. Long
appointment waiting time was a problem for 15.3% (102/666)
of all respondents, and for 24.1% (102/424) of those who did
not get appointment on the same day. Any waiting problem
either at the HCP office or before getting an appointment was
reported by 33.5% (223/666) of the sample.

PREM Patient Experiences
The Problem Score showed strong right skew (mean 2.0, SD
2.5; median 1; kurtosis 4.5; skewness 1.4; Shapiro–Wilk test
P<.001). EFA suggested a single-factor structure with adequate
sampling (KMO statistic=0.82) and good internal consistency
(Cronbach α=.87). Whereas 0.5% (3/623) of respondents

indicated the worst experience in all domains (definitely not
answers for all 4 items; score 16), the experience was flawless
(definitely yes answers for all 4 items; score 4) for 40.9%
(255/623). The Negative Experiences Score had bimodal
distribution (mean 1.5, SD 1.6; kurtosis 1.7; skewness 0.5;
Shapiro–Wilk test P<.001) and a single-factor structure with
adequate sampling (KMO statistic=.80) and good internal
consistency (Cronbach α=.83). Problems were reported in 0, 1,
2, 3, and 4 domains by 40.9% (255/623), 18.0% (112/623),
11.2% (70/623), 11.4% (71/623), and 18.5% (115/623) of
respondents, respectively. The strong correlation between the
Problem Score and Negative Experiences Score (polyserial
ρ=0.95) suggested that counting the domains with answers other
than definitely yes accounted for most of the information within
the patient experiences section.

Correlation Between PREM and eHEALS Scores
The polychoric correlation matrix of PREM items and eHEALS
score is shown in Table 3. The patient experience measures
were strongly intercorrelated, whereas the correlation between
those PREMs and waiting times and unmet medical need
measures were moderate or weak. The corresponding waiting
times and waiting problems were strongly correlated. The overall
quality of the visit showed a strong negative correlation with
items of the patient experiences section of the survey; the
correlation was moderate or weak with remaining items. The
eHEALS score showed a weak negative correlation with any
of the PREMs. The correlation between PREM items and the
time of the last visit was minimal.

J Med Internet Res 2020 | vol. 22 | iss. 8 | e19013 | p. 9https://www.jmir.org/2020/8/e19013
(page number not for citation purposes)

Zrubka et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 3. Correlation matrix of PREMa items.b

Access to carePatient experiencesVariable

Unmet medical needsWaiting times

MedicationInterven-
tion

VisitTravelaWPaWToWPoWTOverall
quality

Deci-
sions

Ques-
tions

Under-
stand

Time

1.00Timec

1.000.75Understandd

1.000.770.77Questionse

1.000.830.760.71Decisionsf

1.00–0.74–0.78–0.75–0.79Overall qualityg

1.00–0.360.240.340.300.35oWTh

1.000.67–0.450.380.380.430.42oWPi

1.000.150.11–0.120.140.110.160.17aWTj

1.000.670.500.32–0.370.350.380.320.42aWPk

1.000.380.050.330.17–0.160.240.210.210.20Travell

1.000.610.360.100.400.14–0.320.270.360.300.36Visitm

1.000.890.610.440.180.370.12–0.180.190.200.160.17Interventionn

1.000.670.660.470.430.150.330.16–0.170.160.260.230.22Medicationo

–0.060.020.00–0.02–0.02–0.040.140.010.11–0.04–0.04–0.13–0.03eHEALSp

–0.04–0.10–0.070.00–0.08–0.100.060.00–0.060.010.00-0.010.03Last visitq

aPREM: OECD (Organisation for Economic Co-operation and Development)-proposed set of questions on Patients’ Experiences with Ambulatory
Care.
bPairwise tetrachoric correlations for binary item pairs, polychoric correlations for polytomous items, polyserial and biserial correlations between
eHEALS scores and polytomous and binary items, respectively.
cDoctor spending enough time with patient in consultation (4-point Likert scale; higher points indicate more problems).
dDoctor providing easy-to-understand explanations (4-point Likert scale; higher points indicate more problems).
eDoctor giving opportunity to ask questions or raise concerns (4-point Likert scale; higher points indicate more problems).
fDoctor involving patient in decisions about care and treatment (4-point Likert scale; higher points indicate more problems).
gOverall quality of last appointment (5-point Likert scale; higher points indicate better experience).
hWaiting time to be seen on the day of consultation (office waiting time [oWT]).
iProblem with waiting to be seen on the day of consultation (office waiting was a problem [oWP]).
jWaiting time to get the appointment (appointment waiting time [aWT]).
kProblem with waiting for appointment: yes (appointment waiting time was a problem [aWP]).
lMissed visit due to travel burden.
mMissed visit due to cost burden.
nMissed intervention due to cost burden.
oMissed medication due to cost burden.
peHEALS: eHealth Literacy Scale.
qTime of last visit: 4 categories; higher points indicate more time elapsed since last visit.

Bivariate Association Between PREM and eHEALS
Quartiles
The association between eHEALS quartiles and the problem

score was not significant (Kruskal–Wallis test with ties, χ2
3=4.9,

P=.18; Figure 1); conversely, the association was significant

(χ2
12=24.4, P=.01) when the negative experiences score was

considered (Figure 2). While we found no relationship between

eHEALS quartiles and the time spent with the patient (χ2
9=14.5,

P=.11) and opportunity to ask questions (χ2
9=9.2, P=.42), the

association was significant (χ2
9=24.2, P=.002) between how

easy it was to understand the HCP’s explanations (Figure 3)
and the extent to which the HCP involved the respondent in
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decisions (χ2
9=18.2, P=.03; Figure 4). The association between

eHEALS quartiles and the overall quality score was significant

(Kruskal–Wallis test with ties χ2
3=10.1, P=.02; Figure 5). By

contrast, the association between eHEALS quartiles and the
share of respondents by overall quality categories was not

significant (χ2
12=20.6, P=.07; Figure 6). Although the

differences were small, the results suggest that respondents in

the lowest eHEALS quartile had the least positive experience
with HCP communication. Positive experiences were most
frequently reported in the third and fourth eHEALS quartiles,
whereas the subgroup with the highest eHEALS scores reported
somewhat more negative experiences, when compared with
respondents in the third eHEALS quartile. We found no
association between eHEALS quartiles and either unmet medical
needs or waiting times.

Figure 1. Problem score by eHEALS (eHealth Literacy Scale) quartiles.

Figure 2. Negative Experiences Score by eHEALS (eHealth Literacy Scale) quartiles.
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Figure 3. Perceived easiness of understanding the explanations of the health care professional by eHEALS (eHealth Literacy Scale) quartiles.

Figure 4. Perceived involvement of the respondent by the health care professional in decisions about care and treatment by eHEALS (eHealth Literacy
Scale) quartiles.
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Figure 5. Mean overall quality of the last visit by eHEALS (eHealth Literacy Scale) quartiles.

Figure 6. Overall quality categories of the last visit by eHEALS (eHealth Literacy Scale) quartiles.

Regression Analyses of Individual PREM Items
After controlling for sociodemographic variables, respondents’
health status, the setting of the visit, and type of HCP in ordered
logit models (Table 4), the association was significant between

eHEALS quartiles and the “Easy to understand explanations”

item (Wald test χ2
3=11.8, P=.008). Although eHEALS quartiles

jointly were not significant predictors of the “Opportunity to

ask questions” item (Wald test χ2
3=4.7, P=.19), the differences
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between the first and third eHEALS quartiles were significant
in both of those items (P<.001 and P=.04, respectively). The
association was not significant between eHEALS quartiles and

either the time spent with the patient (Wald test χ2
3=1.8, P=.61)

or the involvement of the patient in decisions about care and

treatment (Wald test χ2
3=3.4, P=.33).

After controlling for covariates, the overall quality also differed
between respondents in the first and third eHEALS quartiles
(Table 5), although the joint effect of eHEALS quartiles on the

overall quality was not significant (Wald test χ2
3=6.0, P=.11).

Unmet medical needs (Multimedia Appendix 3) and waiting
times (Multimedia Appendix 4) were not associated with the
eHEALS quartiles. The sensitivity analysis has shown similar

findings in the majority of models using alternative eHEALS
group boundaries (Multimedia Appendix 6). In half of the
alternative scenarios the probability of missed interventions
was also significantly lower (P=.05 to P=.02) in the third
(moderately high) than in the first (lowest) and eHEALS score
group, but not in the predefined quartiles (P=.05). We did not
find significant (P=.16 to P=.88) association between eHEALS
quartiles and any unmet needs variables in the extended sample
involving those respondents who had a health problem over the
past 12 months, regardless their participation in ambulatory
HCP consultation (Multimedia Appendix 7). The detailed
analysis of the effect of covariates on the PREM modules was
out of scope for this paper, and has been provided elsewhere
[30,41,64].
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Table 4. Ordered logit regression of the patient experience PREMa items.

DecisionseQuestionsdUnderstandcTimebVariables

P valueβP valueβP valueβP valueβ

eHealth Literacy Scalef

.47–0.20.12–0.42.31–0.29.28–0.30Second quartile

.23–0.30.04–0.54<.001–0.98.24–0.31Third quartile

.570.15.34–0.26.09–0.51.61–0.14Fourth quartile

Age groupg

.05–0.73.03–0.81.04–0.78.02–0.8725-44 years old

.03–0.88<.001–1.38<.001–1.45.009–1.0645-64 years old

<.001–1.42<.001–1.58<.001–1.81.002–1.3865+ years old

Educationh

.98–0.01.90–0.03.710.10.31–0.27Secondary

.780.08.620.14.470.22.370.25Tertiary

Gender

.68–0.08.36–0.20.590.12.09–0.37Male

Incomei

.190.40.310.32.36–0.31.97–0.01Second quintile

.140.53.170.50.67–0.17.570.22Third quintile

.250.38.490.24.54–0.22.470.25Fourth quintile

.100.49.320.30.830.07.80.08Fifth quintile

Paid employment

.58–0.14.59–0.13.60–0.14.19–0.34Yes

Family status

.55–0.12.970.01.32–0.22.21–0.27Married/domestic partnership

Residencej

.370.21.670.10.44–0.20.76–0.07City

.06–0.59.34–0.29.31–0.34.03–0.70Village

Self-perceived healthk

.980.03.920.13.99–12.77.99–13.30Very bad

.011.46.190.72.021.67.031.20Bad

.040.96.350.41.0031.80.260.52Fair

.140.63.710.15.021.35.410.35Good

Global Activity Limitation Indicatorl

.340.22.620.11.540.15.270.26Limited but not severely

.560.23.440.33.800.12.660.19Severely limited

Chronic morbidity

.120.39.270.29.480.20.490.18Yes

Settingm

.460.37.99—n.011.23.0091.23Public specialist

.540.34.53–0.37.081.00.110.90Private specialist

HCP typeo,p
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DecisionseQuestionsdUnderstandcTimebVariables

P valueβP valueβP valueβP valueβ

.09–0.83.42–0.41.005–1.32.003–1.39Specialist

————————Nurse/other HCP

Regular HCP

.31–0.27.18–0.35.870.05.28–0.29Yes

477500504502N

.00550.7.0343.7<.00160.6.00352.7LRq test χ2
28

.5224.9.7121.7.9813.5.8618.5GOFr test χ2
26

aPREM: OECD (Organisation for Economic Co-operation and Development)-proposed set of questions on Patients’ Experiences with Ambulatory
Care.
bDoctor spending enough time with patient in consultation (4-point Likert scale).
cDoctor providing easy to understand explanations (4-point Likert scale).
dDoctor giving opportunity to ask questions or raise concerns (4-point Likert scale).
eDoctor involving patient in decisions about care and treatment (4-point Likert scale).
fBase: first quartile.
gBase: 18-24 years old.
hBase: primary.
iBase: first quintile.
jBase: capital.
kBase: very good.
lBase: not limited.
mBase: general practitioner.
nNot available.
oBase: general practitioner.
pHCP: health care professional.
qLikelihood ratio; omnibus test for independence, current model versus null model.
rGoodness of fit; ordinal version of the Hosmer–Lemeshow test.
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Table 5. Multivariate regression of PREMa scores.

Any negative experienceNegative experience scoreLog-problem scoreOverall qualityModel

LogisticRobustRobustbOrdered logit

P valueβP valueβP valueβP valueβ

eHEALSc,d

.38–0.25.08–0.37.23–0.06.310.24Second quartile

.54–0.16.02–0.46.02–0.10.020.55Third quartile

.56–0.17.40–0.17.74–0.02.160.34Fourth quartile

Age groupe

.14–0.64.08–0.46.03–0.15.090.5625–44 years old

.01–1.15.003–0.83.002–0.22.040.7145–64 years old

.001–1.60<.001–1.16<.001–0.29.0031.1265+ years old

Educationf

.89–0.04.96–0.01.97—g.60–0.12Secondary

.92–0.03.370.18.360.04.10–0.39Tertiary

Gender

.320.21.86–0.03.42–0.03.690.07Male

Incomeh

.030.71.290.22.350.04.70–0.10Second quintile

.040.78.390.24.400.05.590.17Third quintile

.200.44.410.20.690.02.97–0.01Fourth quintile

.0470.61.210.27.330.05.810.06Fifth quintile

Paid employment

.930.02.64–0.08.31–0.04.590.12Yes

Family status

.590.12.55–0.09.45–0.03.170.25Married/domestic partnership

Residencei

.700.10.850.03.99—.85–0.04City

.03–0.66.02–0.49.03–0.11.340.26Village

Self-perceived healthj

.990.01.950.04.72–0.05.880.21Very bad

.021.32<.0011.24.0070.24.047–0.97Bad

.110.69.0030.80.020.15.01–1.00Fair

.210.49.010.59.090.10.02–0.85Good

Activity limitationsk

.140.34.340.17.280.04.18–0.27Limited but not severely

.85–0.08.520.20.480.05.55–0.23Severely limited

Chronic morbidity

.910.03.410.15.320.04.850.04Yes

Settingl

.120.95.220.49.090.18.16–0.60Public specialist

.660.29.620.22.240.13.91–0.05Private specialist
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Any negative experienceNegative experience scoreLog-problem scoreOverall qualityModel

LogisticRobustRobustbOrdered logit

P valueβP valueβP valueβP valueβ

HCP typem,n

.046–1.19.05–0.75.02–0.24.090.72Specialist

————————Nurse/other HCP

Regular HCP

.21–0.36.22–0.25.24–0.05.910.03Yes

.250.81<.0011.82<.0011.87——Constant

505473473503N

.00749.6.0442.1LRo test χ2
28

<.0012.27<.0012.63LR test F28,444

0.130.13R2

.6830.5GOFp test χ2
35

.14503.3GOF test χ2
470

.980.07.072.37Ramsey RESETqF3,434

aPREM: OECD-proposed set of questions on Patients’ Experiences with Ambulatory Care.
bOrdinary least squares (OLS) regression with robust standard errors.
cBase: first quartile.
deHEALS: eHealth Literacy Scale.
eBase: 18-24 years old.
fBase: Primary.
gNot available.
hBase: first quintile.
iBase: Capital.
jBase: Very good.
kBase: Not limited.
lBase: General practitioner.
mBase: General practitioner.
nHCP: health care professional.
oLikelihood ratio; omnibus test for independence, current model versus null model.
pGoodness of fit; Hosmer–Lemeshow test.
qRegression equation specification error test.

Regression Analyses of Composite PREM Scores
The specification of robust linear regression models was
acceptable for the log-problem score and the negative experience
score (Table 5). Findings show that the difference was
significant between the first and third eHEALS quartiles in the
log-problem score (P=.02) and negative experience score models
(P=.02). The joint Wald test of eHEALS quartiles was not
significant in either model (log-problem score F3,430=2.28,
P=.08; negative experience score F3,430=2.17, P=.09; any

negative experience χ2
3=0.8, P=.84). In addition, logistic

regression models for any unmet medical needs and any waiting
problems had an acceptable fit (Multimedia Appendix 5);
eHEALS was not a significant predictor in any of these models
(P=.05 to P=.42). In several scenarios of the sensitivity analysis,

the unmet medical needs score and any unmet medical needs
suggested less unmet needs in the third (moderately high) than
in the first (lowest) eHEALS score groups (Multimedia
Appendix 6).

Discussion

To our knowledge, this is the first study that explores the
relationship between eHealth literacy and PREMs with
outpatient care. Our findings show a weak concave relationship
between eHEALS scores and PREMs. We observed significant
differences between respondents with lowest self-reported
eHealth literacy levels (first eHEALS quartile) and the ones
with moderately high levels (third eHEALS quartile) in terms
of how easy it was to understand the explanations of the HCP,
having the opportunity to ask questions, the number of items
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where respondents experienced problems, and the overall quality
of the last visit. Sensitivity analysis using alternative boundaries
between eHEALS groups confirmed these findings in multiple
alternative scenarios. Although the bivariate association between
eHealth literacy and the involvement of respondents in decision
making was significant, after controlling for covariates in
multiple regression analyses, respondents’ perception of
spending enough time in the consultation and involvement in
decision making did not show a statistically significant
relationship with the eHEALS scores. Besides, our findings
show no significant association between eHealth literacy and
unmet medical needs and waiting times.

Although our literature search did not reveal papers reporting
the association between PREM and eHealth literacy, several
studies explored the effect of eHealth literacy (measured with
the eHEALS instrument) on aspects of people-centered care
such as the patient–physician relationship. A study among
Iranian patients with multiple myeloma found a positive
relationship between eHealth literacy and shared decision
making, where eHealth literacy had a direct positive influence
on shared decision making and an indirect positive effect
mediated by collaborative patient communication patterns and
trust in the health care system [37]. In a large survey among the
Israeli general population, higher eHealth literacy score was
associated with a more extensive interaction and a more
balanced power position vis-à-vis with the treating physician
[22]. While eHealth literacy had a direct positive influence on
productive functional behaviors in all domains of patient
empowerment among members of a Slovenian online health
community, it also had a moderating effect on both
dysfunctional and functional behaviors [65]. Using the Health
Literacy Questionnaire, a survey on a large Dutch online panel
of health care users demonstrated positive relationship between
information appraisal, a higher-order health literacy skill, and
shared decision making [66,67].

Our results show a strong negative correlation between the
overall quality of the visit and the perceived problems with HCP
communication including the involvement of the respondents
in decision making. However, the relationship between overall
patient-reported experience and eHealth literacy was not linear.
The slightly increased probability of negative patient experiences
among respondents with highest eHEALS scores is in line with
the findings of a large international qualitative study among
online health information users, where participants frequently
reported reluctance to discuss the online content due to the
expected negative reception from their HCPs [68]. On the same
note, a systematic review on the impact of online health
information on patient–physician relationship identified a
positive effect on the majority of the cases, although several
studies reported negative feelings concerning the discussion of
online information with HCPs [33]. In the 2007 Health
Information National Trends Survey, patients’ concerns about
the quality of online health information increased the likelihood
of discussing it with their HCPs, while they were also more
likely to experience negative reactions from the HCPs
concerning the shared information [36].

Recognizing the multidimensional determinants of the
patient–physician interaction, a recent line of research aimed

to establish patient profiles characterized by various skill levels
and attitudes, including eHealth literacy [32,65,69]. In a large
multicountry survey, 4 distinct patient decision styles were
described. While patients with a passive decision-making style
had the lowest eHealth literacy skills, the
autonomous-collaborator group showed somewhat higher
eHealth literacy and worse patient–physician communication,
compared with that of the collaborators, who were most likely
to engage in shared decision making [32].

Among several potential contributing factors, the emergence of
negative experiences among patients with greater eHealth
literacy levels may partly be explained by the properties of the
eHEALS instrument. Showing low correlation with objective
measures of eHealth literacy, eHEALS has been described as
a tool measuring rather self-efficacy related to eHealth literacy
than actual skills [70]. Patients with low functional health
literacy presenting high eHEALS scores tended to rely on
non-established criteria when evaluating online health
information compared to ones with high functional health
literacy, who relied on more established criteria [71].
Overconfident use of low-quality health information due to
ignorance about the actual low skill level [72] combined with
high psychological empowerment may lead to dangerous
self-management [73], evoking negative reactions from HCPs.
Therefore, since the original definition coined by Norman and
Skinner in 2006 [14], efficient communication skills or a
supportive patient–HCP relationship has been included in several
updated concepts of eHealth literacy [74] and eHealth readiness
[69].

We also assume that access to high-quality online information
including international best-in-class services may raise the
expectations of people that may contrast their real-world
experiences with the Hungarian health system, which operates
at a lower efficiency and expenditure levels compared with
other high-income societies [7]. Besides, GP gatekeeping
systems, such as the Hungarian one, have been designed to
restrict the demand side of health care, and are perceived as
being less patient centric than non-gatekeeping systems [29].
It has been shown that patients that face barriers to access to
care are usually more prone to health information–seeking
behaviors [75]. Furthermore, dissatisfaction with the
patient-centeredness of physicians and high eHealth literacy
were among the key reasons of postvisit online information
seeking in a US online health community [76].

Although the relationship between eHealth literacy and unmet
medical needs or waiting times was not significant in our
sample, we found the highest eHEALS scores among
respondents with worst self-reported health [39]. It has been
demonstrated that chronic patients develop health literacy skills
over time [77], and higher health literacy was associated with
better outcomes even in difficult-to-treat patients [78]. By
contrast, multimorbid patients often experience issues such as
insufficient coordination of care, access barriers, poor
professional communication, and the lack of involvement in
decisions [79]. Our results suggest that in addition to being a
resource for positive experiences, high eHealth literacy may
develop as a response to mitigate negative experiences with
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care or unfavorable health outcomes. However, these links are
yet to be elucidated.

Our study was conducted in the general population without
focusing on any particular disease area. Most of the respondents
reported on the last ambulatory visit at their usual HCP,
therefore our results reflect the general experiences of
individuals with outpatient care, regardless of the nature,
number, or severity of their health conditions. We applied
Hungarian versions of validated instruments that have been
used widely in multiple countries, such as the eHEALS or the
OECD’s PREM questionnaire. We demonstrated that the
composite PREM scores used in our analyses had adequate
psychometric properties. However, caution is needed when
generalizing our findings beyond the Hungarian setting, due to
the differences of health systems, communication culture, or
economic status of countries.

Furthermore, a number of limitations of our study have to be
highlighted. First, only a small part of the variance of PREM
items was explained by our OLS models, suggesting that
potentially important determinants of patient experiences
remained unexplored in our study. Moreover, eHEALS quartiles
were jointly significant predictors only in case of a single PREM
item, whereas—despite significant differences between the first
and third quartiles—the joint test of eHEALS was not significant
in 2 items. Applying refined analytical methods on a larger
sample may explain patient-, physician-, and system-related
factors that shape patients’ experiences of care and also clarify
the relationship between unmet medical needs and eHealth
literacy, which yielded mixed results in our study. A further
limitation of our study is the wide recall period spanning up to
1 year between the survey and the last patient visit. Recall bias
has been reported in connection with patient-experience surveys,
raising concerns about the comparability between data collected
with different recall periods [80]. Although recall bias of
responses cannot be excluded in our study, the correlation
between the time of last visit and PREM responses was minimal,
suggesting negligible influence of recall bias on our results.

The potential of eHealth to improve the efficiency of health
systems has been recognized by policymakers. Low health
literacy is a barrier to efficient implementation of eHealth
interventions [81]. eHealth literacy is viewed as resource for
patients to achieve better health outcomes and participate
efficiently in health production [15-21], and it can be modified
with appropriate interventions [19,23]. However, in accordance
with recent systematic reviews, we emphasize that the causal
link between eHealth literacy and favorable patient outcomes
related to health status, risk behaviors, or experiences with the
health care system has not been established yet [31]. Until robust
methods and clear causal links are in place, we suggest caution
when implementing large-scale public health interventions based
on overoptimistic expectations. Although low eHealth literacy
was associated with the presence of chronic conditions, its
association with a number of health-related outcomes and health
behaviors has been mixed [22,31]. Our study draws the attention
on another potential risk group: individuals who rate their
eHealth literacy in the highest range. We found that high eHealth
literacy levels were associated with both positive and negative
patient experiences, a relationship which requires further
exploration. Understanding the drivers of inferior experiences
may help to design efficient eHealth literacy interventions,
which provide individuals with resilience to navigate the health
system efficiently, enable them to engage in productive
partnership with HCPs, and ultimately turn online information
into better health outcomes and satisfactory patient experience.

As a conclusion, our results suggest that eHealth literacy, a
modifiable patient-related factor [19,23], is associated with
PREMs. It is tempting to develop interventions that develop
eHealth literacy along with the eHealth infrastructure and
eHealth interventions aiming for better patient experiences.
However, further studies are needed to establish the causal
relationship between eHealth literacy and patient-reported
experiences, with special focus on vulnerable individuals with
low eHealth literacy levels.

Acknowledgments
This publication was supported by the Higher Education Institutional Excellence Program of the Ministry of Ministry for Innovation
and Technology in the framework of the “Financial and Public Services” research project (NKFIH-1163-10/2019) at the Corvinus
University of Budapest. The contribution of OBF occurred within a Marie Skłodowska-Curie Innovative Training Network
(HealthPros—Healthcare Performance Intelligence Professionals) that has received funding from the European Union’s Horizon
2020 research and innovation programme under Grant Agreement No. 765141 (https://healthpros-h2020.eu).

Conflicts of Interest
None declared.

Multimedia Appendix 1
eHealth Literacy Scale (eHEALS).
[PDF File (Adobe PDF File), 244 KB-Multimedia Appendix 1]

Multimedia Appendix 2
OECD-proposed Set of Questions on Patient Experiences with Ambulatory Care (PREM).
[PDF File (Adobe PDF File), 141 KB-Multimedia Appendix 2]

J Med Internet Res 2020 | vol. 22 | iss. 8 | e19013 | p. 20https://www.jmir.org/2020/8/e19013
(page number not for citation purposes)

Zrubka et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app1.pdf&filename=4772d7c144fd8d37f7530fd9c2eb9ca8.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app1.pdf&filename=4772d7c144fd8d37f7530fd9c2eb9ca8.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app2.pdf&filename=54c0a29e94751331bac1021225905b15.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app2.pdf&filename=54c0a29e94751331bac1021225905b15.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 3
Logistic regression analysis of unmet medical needs.
[PDF File (Adobe PDF File), 167 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Regression analysis of waiting times.
[PDF File (Adobe PDF File), 172 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Regression analyses of unmet medical needs and waiting times PREM scores.
[PDF File (Adobe PDF File), 175 KB-Multimedia Appendix 5]

Multimedia Appendix 6
Sensitivity analysis.
[PDF File (Adobe PDF File), 280 KB-Multimedia Appendix 6]

Multimedia Appendix 7
Analysis of unmet medical needs on extended sample.
[PDF File (Adobe PDF File), 186 KB-Multimedia Appendix 7]

References

1. Institute of Medicine. Crossing the Quality Chasm: A New Health System for the 21 Century. Washington, DC: Institute
of Medicine; 2005.

2. Jo Delaney L. Patient-centred care as an approach to improving health care in Australia. Collegian 2018 Feb;25(1):119-123.
[doi: 10.1016/j.colegn.2017.02.005]

3. Boncz I, Sebestyén A. Financial deficits in the health services of the UK and Hungary. Lancet 2006 Sep
09;368(9539):917-918. [doi: 10.1016/S0140-6736(06)69369-0] [Medline: 16962878]

4. Tsevat J, Moriates C. Value-Based Health Care Meets Cost-Effectiveness Analysis. Ann Intern Med 2018 Sep
04;169(5):329-332. [doi: 10.7326/M18-0342] [Medline: 30083766]

5. Expert Panel on Effective Ways of Investing in Health (EXPH). Opinion on defining value in “value-based healthcare”.
2019. URL: https://ec.europa.eu/health/expert_panel/sites/expertpanel/files/024_valuebasedhealthcare_en.pdf [accessed
2020-07-28]

6. OECD. Ministerial Statement: the Next Generation of Health Reforms, OECD Health Ministerial Meeting, 17 January
2017. 2017. URL: https://www.oecd.org/newsroom/oecd-health-ministerial-statement-the-next-generation-of-health-reforms.
htm [accessed 2020-07-28]

7. Medeiros J, Schwierz C. Efficiency estimates of health care systems. 2015. URL: https://ec.europa.eu/economy_finance/
publications/economic_paper/2015/pdf/ecp549_en.pdf [accessed 2020-07-28]

8. World Health Organization. WHO global strategy on people-centred and integrated health services - Interim report. Geneva:
WHO; 2015. URL: https://www.who.int/servicedeliverysafety/areas/people-centred-care/global-strategy/en/ [accessed
2020-07-28]

9. Anderson JG, Rainey MR, Eysenbach G. The impact of CyberHealthcare on the physician-patient relationship. J Med Syst
2003 Feb;27(1):67-84. [Medline: 12617199]

10. Meskó B, Drobni Z, Bényei É, Gergely B, Győrffy Z. Digital health is a cultural transformation of traditional healthcare.
Mhealth 2017;3:38 [FREE Full text] [doi: 10.21037/mhealth.2017.08.07] [Medline: 29184890]

11. Executive Board, 142 (World Health Organization). mHealth: Use of appropriate digital technologies for public health:
Report by the director-general. Geneva. 2017. URL: https://apps.who.int/iris/handle/10665/274134 [accessed 2020-07-28]

12. World Health Organization. Agenda item 4 in Seventy-first World Health Assembly. Digital health resolution. 2018. URL:
https://apps.who.int/gb/ebwha/pdf_files/WHA71/A71_R7-en.pdf?ua=1 [accessed 2020-07-28]

13. European Commission. Communication on enabling the digital transformation of health and care in the Digital Single
Market; empowering citizens and building a healthier society. 2018. URL: https://ec.europa.eu/digital-single-market/en/
news/communication-enabling-digital-transformation-health-and-care-digital-single-market-empowering [accessed
2020-07-28]

14. Norman CD, Skinner HA. eHealth Literacy: Essential Skills for Consumer Health in a Networked World. J Med Internet
Res 2006 Jun;8(2):e9 [FREE Full text] [doi: 10.2196/jmir.8.2.e9] [Medline: 16867972]

15. Aponte J, Nokes KM. Electronic health literacy of older Hispanics with diabetes. Health Promot Int 2017 Jun
01;32(3):482-489. [doi: 10.1093/heapro/dav112] [Medline: 26681770]

J Med Internet Res 2020 | vol. 22 | iss. 8 | e19013 | p. 21https://www.jmir.org/2020/8/e19013
(page number not for citation purposes)

Zrubka et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app3.pdf&filename=d5906fdceb455d594b57d0477f9d1560.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app3.pdf&filename=d5906fdceb455d594b57d0477f9d1560.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app4.pdf&filename=de2896cba658603e49407579a5a38e50.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app4.pdf&filename=de2896cba658603e49407579a5a38e50.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app5.pdf&filename=11d2f21332e518d81330e5edae8e6621.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app5.pdf&filename=11d2f21332e518d81330e5edae8e6621.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app6.pdf&filename=a7a23948be02209c17e59cb55ed3ce3d.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app6.pdf&filename=a7a23948be02209c17e59cb55ed3ce3d.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app7.pdf&filename=a111dcf9c3b303268e10ea62b07bd9b2.pdf
https://jmir.org/api/download?alt_name=jmir_v22i8e19013_app7.pdf&filename=a111dcf9c3b303268e10ea62b07bd9b2.pdf
http://dx.doi.org/10.1016/j.colegn.2017.02.005
http://dx.doi.org/10.1016/S0140-6736(06)69369-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16962878&dopt=Abstract
http://dx.doi.org/10.7326/M18-0342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30083766&dopt=Abstract
https://ec.europa.eu/health/expert_panel/sites/expertpanel/files/024_valuebasedhealthcare_en.pdf
https://www.oecd.org/newsroom/oecd-health-ministerial-statement-the-next-generation-of-health-reforms.htm
https://www.oecd.org/newsroom/oecd-health-ministerial-statement-the-next-generation-of-health-reforms.htm
https://ec.europa.eu/economy_finance/publications/economic_paper/2015/pdf/ecp549_en.pdf
https://ec.europa.eu/economy_finance/publications/economic_paper/2015/pdf/ecp549_en.pdf
https://www.who.int/servicedeliverysafety/areas/people-centred-care/global-strategy/en/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12617199&dopt=Abstract
https://doi.org/10.21037/mhealth.2017.08.07
http://dx.doi.org/10.21037/mhealth.2017.08.07
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29184890&dopt=Abstract
https://apps.who.int/iris/handle/10665/274134
https://apps.who.int/gb/ebwha/pdf_files/WHA71/A71_R7-en.pdf?ua=1
https://ec.europa.eu/digital-single-market/en/news/communication-enabling-digital-transformation-health-and-care-digital-single-market-empowering
https://ec.europa.eu/digital-single-market/en/news/communication-enabling-digital-transformation-health-and-care-digital-single-market-empowering
http://www.jmir.org/2006/2/e9/
http://dx.doi.org/10.2196/jmir.8.2.e9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16867972&dopt=Abstract
http://dx.doi.org/10.1093/heapro/dav112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26681770&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


16. Hogan TP, Hill JN, Locatelli SM, Weaver FM, Thomas FP, Nazi KM, et al. Health Information Seeking and Technology
Use Among Veterans With Spinal Cord Injuries and Disorders. PM R 2016 Feb;8(2):123-130. [doi:
10.1016/j.pmrj.2015.06.443] [Medline: 26164352]

17. Vicente MR, Madden G. Assessing eHealth skills across Europeans. Health Policy and Technology 2017 Jun;6(2):161-168.
[doi: 10.1016/j.hlpt.2017.04.001]

18. Hsu W, Chiang C, Yang S. The effect of individual factors on health behaviors among college students: the mediating
effects of eHealth literacy. J Med Internet Res 2014;16(12):e287 [FREE Full text] [doi: 10.2196/jmir.3542] [Medline:
25499086]

19. Kim S, Son Y. Relationships Between eHealth Literacy and Health Behaviors in Korean Adults. Comput Inform Nurs 2017
Mar;35(2):84-90. [doi: 10.1097/CIN.0000000000000255] [Medline: 27258808]

20. Mitsutake S, Shibata A, Ishii K, Oka K. Associations of eHealth Literacy With Health Behavior Among Adult Internet
Users. J Med Internet Res 2016 Jul;18(7):e192 [FREE Full text] [doi: 10.2196/jmir.5413] [Medline: 27432783]

21. Neuhauser L, Kreps GL. eHealth communication and behavior change: promise and performance. Social Semiotics 2010
Feb 17;20(1):9-27. [doi: 10.1080/10350330903438386]

22. Neter E, Brainin E. eHealth literacy: extending the digital divide to the realm of health information. J Med Internet Res
2012 Jan;14(1):e19 [FREE Full text] [doi: 10.2196/jmir.1619] [Medline: 22357448]

23. Watkins I, Xie B. eHealth literacy interventions for older adults: a systematic review of the literature. J Med Internet Res
2014;16(11):e225 [FREE Full text] [doi: 10.2196/jmir.3318] [Medline: 25386719]

24. Xie B. Effects of an eHealth literacy intervention for older adults. J Med Internet Res 2011 Nov;13(4):e90 [FREE Full text]
[doi: 10.2196/jmir.1880] [Medline: 22052161]

25. Mitsuhashi T. Effects of two-week e-learning on eHealth literacy: a randomized controlled trial of Japanese Internet users.
PeerJ 2018;6:e5251 [FREE Full text] [doi: 10.7717/peerj.5251] [Medline: 30013857]

26. Fujisawa R, Klzainga S. Measuring patient experiences (PREMS): Progress made by the OECD and its member countries
between 2006 and 2016. 2017. URL: https://doi.org/10.1787/893a07d2-en [accessed 2020-07-28]

27. OECD, European Observatory on Health Systems and Policies. Hungary: Country Health Profile 2019. Brussels: State of
Health in the EU, OECD Publishing, Paris/European Observatory on Health Systems and Policies; 2019. URL: https://doi.
org/10.1787/4b7ba48c-en [accessed 2020-07-28]

28. Baji P, Pavlova M, Gulácsi L, Zsófia HC, Groot W. Informal payments for healthcare services and short-term effects of
the introduction of visit fee on these payments in Hungary. Int J Health Plann Manage 2012;27(1):63-79. [doi:
10.1002/hpm.1106] [Medline: 22009836]

29. Rotar AM, Van Den Berg MJ, Schäfer W, Kringos DS, Klazinga NS. Shared decision making between patient and GP
about referrals from primary care: Does gatekeeping make a difference? PLoS One 2018;13(6):e0198729 [FREE Full text]
[doi: 10.1371/journal.pone.0198729] [Medline: 29889861]

30. Brito Fernandes Ó, Baji P, Kringos D, Klazinga N, Gulácsi L, Lucevic A, et al. Patient experiences with outpatient care in
Hungary: results of an online population survey. Eur J Health Econ 2019 Jun;20(Suppl 1):79-90 [FREE Full text] [doi:
10.1007/s10198-019-01064-z] [Medline: 31098884]

31. Neter E, Brainin E. Association between health literacy, eHealth literacy, and health outcomes among patients with long-term
conditions. European Psychologist 2019 Jan;24(1):68-81. [doi: 10.1027/1016-9040/a000350]

32. FitzPatrick MA, Hess AC, Sudbury-Riley L, Schulz PJ. A Typology of Patients Based on Decision-Making Styles:
Cross-Sectional Survey Study. J Med Internet Res 2019 Dec 20;21(11):e15332 [FREE Full text] [doi: 10.2196/15332]
[Medline: 31746770]

33. Tan SS, Goonawardene N. Internet Health Information Seeking and the Patient-Physician Relationship: A Systematic
Review. J Med Internet Res 2017 Jan 19;19(1):e9 [FREE Full text] [doi: 10.2196/jmir.5729] [Medline: 28104579]

34. Dunn P, Hazzard E. Technology approaches to digital health literacy. Int J Cardiol 2019 Oct 15;293:294-296. [doi:
10.1016/j.ijcard.2019.06.039] [Medline: 31350037]

35. Conard S. Best practices in digital health literacy. Int J Cardiol 2019 Oct 01;292:277-279. [doi: 10.1016/j.ijcard.2019.05.070]
[Medline: 31230937]

36. Chung JE. Patient-provider discussion of online health information: results from the 2007 Health Information National
Trends Survey (HINTS). J Health Commun 2013;18(6):627-648. [doi: 10.1080/10810730.2012.743628] [Medline: 23590202]

37. Nejati B, Lin C, Aaronson NK, Cheng ASK, Browall M, Lin C, et al. Determinants of satisfactory patient communication
and shared decision making in patients with multiple myeloma. Psychooncology 2019 Jul;28(7):1490-1497. [doi:
10.1002/pon.5105] [Medline: 31087365]

38. Eysenbach G. Improving the quality of web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
J Med Internet Res 2004 Sep 29;6(3):e34 [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]

39. Zrubka Z, Hajdu O, Rencz F, Baji P, Gulácsi L, Péntek M. Psychometric properties of the Hungarian version of the eHealth
Literacy Scale. Eur J Health Econ 2019 Jul;20(Suppl 1):57-69 [FREE Full text] [doi: 10.1007/s10198-019-01062-1]
[Medline: 31098883]

J Med Internet Res 2020 | vol. 22 | iss. 8 | e19013 | p. 22https://www.jmir.org/2020/8/e19013
(page number not for citation purposes)

Zrubka et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.pmrj.2015.06.443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26164352&dopt=Abstract
http://dx.doi.org/10.1016/j.hlpt.2017.04.001
http://www.jmir.org/2014/12/e287/
http://dx.doi.org/10.2196/jmir.3542
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25499086&dopt=Abstract
http://dx.doi.org/10.1097/CIN.0000000000000255
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27258808&dopt=Abstract
http://www.jmir.org/2016/7/e192/
http://dx.doi.org/10.2196/jmir.5413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27432783&dopt=Abstract
http://dx.doi.org/10.1080/10350330903438386
http://www.jmir.org/2012/1/e19/
http://dx.doi.org/10.2196/jmir.1619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22357448&dopt=Abstract
http://www.jmir.org/2014/11/e225/
http://dx.doi.org/10.2196/jmir.3318
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25386719&dopt=Abstract
http://www.jmir.org/2011/4/e90/
http://dx.doi.org/10.2196/jmir.1880
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22052161&dopt=Abstract
https://doi.org/10.7717/peerj.5251
http://dx.doi.org/10.7717/peerj.5251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30013857&dopt=Abstract
https://doi.org/10.1787/893a07d2-en
https://doi.org/10.1787/4b7ba48c-en
https://doi.org/10.1787/4b7ba48c-en
http://dx.doi.org/10.1002/hpm.1106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22009836&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0198729
http://dx.doi.org/10.1371/journal.pone.0198729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29889861&dopt=Abstract
http://europepmc.org/abstract/MED/31098884
http://dx.doi.org/10.1007/s10198-019-01064-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31098884&dopt=Abstract
http://dx.doi.org/10.1027/1016-9040/a000350
https://www.jmir.org/2019/11/e15332/
http://dx.doi.org/10.2196/15332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31746770&dopt=Abstract
http://www.jmir.org/2017/1/e9/
http://dx.doi.org/10.2196/jmir.5729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28104579&dopt=Abstract
http://dx.doi.org/10.1016/j.ijcard.2019.06.039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31350037&dopt=Abstract
http://dx.doi.org/10.1016/j.ijcard.2019.05.070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31230937&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2012.743628
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23590202&dopt=Abstract
http://dx.doi.org/10.1002/pon.5105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31087365&dopt=Abstract
http://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
http://europepmc.org/abstract/MED/31098883
http://dx.doi.org/10.1007/s10198-019-01062-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31098883&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


40. Rencz F, Tamási B, Brodszky V, Gulácsi L, Weszl M, Péntek M. Validity and reliability of the 9-item Shared Decision
Making Questionnaire (SDM-Q-9) in a national survey in Hungary. Eur J Health Econ 2019 Jul;20(Suppl 1):43-55. [doi:
10.1007/s10198-019-01061-2] [Medline: 31111402]

41. Lucevic A, Péntek M, Kringos D, Klazinga N, Gulácsi L, Brito Fernandes Ó, et al. Unmet medical needs in ambulatory
care in Hungary: forgone visits and medications from a representative population survey. Eur J Health Econ 2019 Jul;20(Suppl
1):71-78 [FREE Full text] [doi: 10.1007/s10198-019-01063-0] [Medline: 31102157]

42. Hungarian Central Statistical Office. Population Census. 2018. URL: http://www.ksh.hu/nepszamlalas/
tables_regional_00?lang=en [accessed 2011-11-01]

43. Norman CD, Skinner HA. eHEALS: The eHealth Literacy Scale. J Med Internet Res 2006 Nov;8(4):e27 [FREE Full text]
[doi: 10.2196/jmir.8.4.e27] [Medline: 17213046]

44. Morton S, Rolph J. Public Policy and Statistics - Case Studies from RAND. New York: Springer Verlag; 2000.
45. Xesfingi S, Vozikis A. eHealth literacy: in the quest of the contributing factors. Interact J Med Res 2016 May 25;5(2):e16

[FREE Full text] [doi: 10.2196/ijmr.4749] [Medline: 27226146]
46. National Library of Medicine. Medical Subject Headings (MeSH): Age Groups. 1998. URL: https://www.ncbi.nlm.nih.gov/

mesh/68009273 [accessed 2020-07-28]
47. Parker RN, Fenwick R. The Pareto Curve and Its Utility for Open-Ended Income Distributions in Survey Research. Social

Forces 1983 Mar 01;61(3):872-885. [doi: 10.1093/sf/61.3.872]
48. Hungarian Central Statistical Office. Income deciles of all households by region and type of settlement. 2019. URL: https:/

/www.ksh.hu/docs/hun/xstadat/xstadat_eves/i_zhc014a.html?down=2650 [accessed 2020-05-30]
49. Cox B, van Oyen H, Cambois E, Jagger C, le Roy S, Robine J, et al. The reliability of the Minimum European Health

Module. Int J Public Health 2009;54(2):55-60. [doi: 10.1007/s00038-009-7104-y] [Medline: 19183846]
50. Eurostat. Glossary: Minimum European Health Module (MEHM). 2017. URL: https://ec.europa.eu/eurostat/

statistics-explained/index.php/Glossary:Minimum_European_Health_Module_(MEHM) [accessed 2020-07-28]
51. Bartolucci F, Bacci S, Gnaldi M. Statistical Analysis of Questionnaires - A Unified Approach Based on R and Stata. Boca

Raton, FL: CRC Press; 2016.
52. Royston JP. An Extension of Shapiro and Wilk's W Test for Normality to Large Samples. Applied Statistics 1982;31(2):115.

[doi: 10.2307/2347973]
53. Kaiser HF, Rice J. Little Jiffy, Mark Iv. Educational and Psychological Measurement 2016 Jul 02;34(1):111-117. [doi:

10.1177/001316447403400115]
54. Kolenikov S, Angeles G. The Use of Discrete Data in PCA: Theory, Simulations and Applications to Socioeconomic

Indices: a Working Paper. Chapel Hill, NC: Carolina Population Center; 2004. URL: https://www.measureevaluation.org/
resources/publications/wp-04-85 [accessed 2020-07-28]

55. Kruskal WH, Wallis WA. Use of ranks in one-criterion variance analysis. J Am Stat Assoc 1952 Dec;47(260):583-621.
[doi: 10.1080/01621459.1952.10483441]

56. Pearson K. On the criterion that a given system of deviations from the probable in the case of a correlated system of variables
is such that it can be reasonably supposed to have arisen from random sampling. Philosophical Magazine 2009 Apr
21;50(302):157-175. [doi: 10.1080/14786440009463897]

57. Fischer R. Statistical Methods for Research Workers. Edinburgh: Oliver & Boyd; 1925.
58. Wooldridge J. Introductory Econometrics: A Modern Approach (5th edition). Mason, OH: South-Western, Cengage

Learning; 2013.
59. Verbeek M. A Guide to Modern Econometrics (2nd edition). Chicester, England: John Wiley & Sons; 2008.
60. Fagerland MW, Hosmer DW. A goodness-of-fit test for the proportional odds regression model. Stat Med 2013 Jul

15;32(13):2235-2249. [doi: 10.1002/sim.5645] [Medline: 23037691]
61. StataCorp LP. Stata Statistical Software: Release 14 [Software]. College Station, TX: StataCorp LP; 2015.
62. Pituch K, Stevens J. Applied Multivariate Statistics for the Social Sciences - Analysis With SAS and IBM’s SPSS (6th

edition). New York: Routledge; 2006.
63. Hungarian Forint. European Central Bank. 2020. URL: https://www.ecb.europa.eu/stats/policy_and_exchange_rates/

euro_reference_exchange_rates/html/eurofxref-graph-huf.en.html [accessed 2020-07-28]
64. Lucevic A, Péntek M, Kringos D, Klazinga N, Gulácsi L, Zrubka Z, et al. NS197: Waiting times for health care services

in Hungary: results of a representative population survey. Value in Health 2019 Nov;22:S794. [doi:
10.1016/j.jval.2019.09.2097]

65. Petrič G, Atanasova S, Kamin T. Impact of Social Processes in Online Health Communities on Patient Empowerment in
Relationship With the Physician: Emergence of Functional and Dysfunctional Empowerment. J Med Internet Res 2017
Dec 13;19(3):e74. [doi: 10.2196/jmir.7002] [Medline: 28288953]

66. Brabers AEM, Rademakers JJDJM, Groenewegen PP, van Dijk L, de Jong JD. What role does health literacy play in
patients' involvement in medical decision-making? PLoS One 2017;12(3):e0173316 [FREE Full text] [doi:
10.1371/journal.pone.0173316] [Medline: 28257472]

J Med Internet Res 2020 | vol. 22 | iss. 8 | e19013 | p. 23https://www.jmir.org/2020/8/e19013
(page number not for citation purposes)

Zrubka et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1007/s10198-019-01061-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31111402&dopt=Abstract
http://europepmc.org/abstract/MED/31102157
http://dx.doi.org/10.1007/s10198-019-01063-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31102157&dopt=Abstract
http://www.ksh.hu/nepszamlalas/tables_regional_00?lang=en
http://www.ksh.hu/nepszamlalas/tables_regional_00?lang=en
http://www.jmir.org/2006/4/e27/
http://dx.doi.org/10.2196/jmir.8.4.e27
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17213046&dopt=Abstract
http://www.i-jmr.org/2016/2/e16/
http://dx.doi.org/10.2196/ijmr.4749
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27226146&dopt=Abstract
https://www.ncbi.nlm.nih.gov/mesh/68009273
https://www.ncbi.nlm.nih.gov/mesh/68009273
http://dx.doi.org/10.1093/sf/61.3.872
https://www.ksh.hu/docs/hun/xstadat/xstadat_eves/i_zhc014a.html?down=2650
https://www.ksh.hu/docs/hun/xstadat/xstadat_eves/i_zhc014a.html?down=2650
http://dx.doi.org/10.1007/s00038-009-7104-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19183846&dopt=Abstract
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Minimum_European_Health_Module_(MEHM)
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Minimum_European_Health_Module_(MEHM)
http://dx.doi.org/10.2307/2347973
http://dx.doi.org/10.1177/001316447403400115
https://www.measureevaluation.org/resources/publications/wp-04-85
https://www.measureevaluation.org/resources/publications/wp-04-85
http://dx.doi.org/10.1080/01621459.1952.10483441
http://dx.doi.org/10.1080/14786440009463897
http://dx.doi.org/10.1002/sim.5645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23037691&dopt=Abstract
https://www.ecb.europa.eu/stats/policy_and_exchange_rates/euro_reference_exchange_rates/html/eurofxref-graph-huf.en.html
https://www.ecb.europa.eu/stats/policy_and_exchange_rates/euro_reference_exchange_rates/html/eurofxref-graph-huf.en.html
http://dx.doi.org/10.1016/j.jval.2019.09.2097
http://dx.doi.org/10.2196/jmir.7002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28288953&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0173316
http://dx.doi.org/10.1371/journal.pone.0173316
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28257472&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


67. Osborne RH, Batterham RW, Elsworth GR, Hawkins M, Buchbinder R. The grounded psychometric development and
initial validation of the Health Literacy Questionnaire (HLQ). BMC Public Health 2013;13:658 [FREE Full text] [doi:
10.1186/1471-2458-13-658] [Medline: 23855504]

68. Diviani N, Fredriksen EH, Meppelink CS, Mullan J, Rich W, Sudmann TT. Where else would I look for it? A five-country
qualitative study on purposes, strategies, and consequences of online health information seeking. J Public Health Res 2019
Mar 11;8(1):1518 [FREE Full text] [doi: 10.4081/jphr.2019.1518] [Medline: 31044138]

69. Kayser L, Rossen S, Karnoe A, Elsworth G, Vibe-Petersen J, Christensen JF, et al. Development of the Multidimensional
Readiness and Enablement Index for Health Technology (READHY) Tool to Measure Individuals' Health Technology
Readiness: Initial Testing in a Cancer Rehabilitation Setting. J Med Internet Res 2019 Feb 12;21(2):e10377 [FREE Full
text] [doi: 10.2196/10377] [Medline: 30747717]

70. van der Vaart R, van Deursen AJ, Drossaert CH, Taal E, van Dijk JA, van de Laar MA. Does the eHealth Literacy Scale
(eHEALS) measure what it intends to measure? Validation of a Dutch version of the eHEALS in two adult populations. J
Med Internet Res 2011;13(4):e86 [FREE Full text] [doi: 10.2196/jmir.1840] [Medline: 22071338]

71. Diviani N, van den Putte B, Meppelink CS, van Weert JCM. Exploring the role of health literacy in the evaluation of online
health information: Insights from a mixed-methods study. Patient Educ Couns 2016 Jun;99(6):1017-1025. [doi:
10.1016/j.pec.2016.01.007] [Medline: 26817407]

72. Kruger J, Dunning D. Unskilled and unaware of it: how difficulties in recognizing one's own incompetence lead to inflated
self-assessments. J Pers Soc Psychol 1999 Dec;77(6):1121-1134. [Medline: 10626367]

73. Schulz PJ, Nakamoto K. Patient behavior and the benefits of artificial intelligence: the perils of. Patient Educ Couns 2013
Aug;92(2):223-228. [doi: 10.1016/j.pec.2013.05.002] [Medline: 23743214]

74. Paige SR, Stellefson M, Krieger JL, Anderson-Lewis C, Cheong J, Stopka C. Proposing a Transactional Model of eHealth
Literacy: Concept Analysis. J Med Internet Res 2018 Oct 02;20(10):e10175 [FREE Full text] [doi: 10.2196/10175] [Medline:
30279155]

75. Bhandari N, Shi Y, Jung K. Seeking health information online: does limited healthcare access matter? J Am Med Inform
Assoc 2014;21(6):1113-1117 [FREE Full text] [doi: 10.1136/amiajnl-2013-002350] [Medline: 24948558]

76. Li N, Orrange S, Kravitz RL, Bell RA. Reasons for and predictors of patients' online health information seeking following
a medical appointment. Fam Pract 2014 Oct;31(5):550-556. [doi: 10.1093/fampra/cmu034] [Medline: 24963151]

77. Edwards M, Wood F, Davies M, Edwards A. The development of health literacy in patients with a long-term health condition:
the health literacy pathway model. BMC Public Health 2012;12:130 [FREE Full text] [doi: 10.1186/1471-2458-12-130]
[Medline: 22332990]

78. Scrivner B, Szaflarski M, Baker EH, Szaflarski JP. Health literacy and quality of life in patients with treatment-resistant
epilepsy. Epilepsy Behav 2019 Oct;99:106480. [doi: 10.1016/j.yebeh.2019.106480] [Medline: 31465909]

79. van der Aa MJ, van den Broeke JR, Stronks K, Plochg T. Patients with multimorbidity and their experiences with the
healthcare process: a scoping review. J Comorb 2017;7(1):11-21 [FREE Full text] [doi: 10.15256/joc.2017.7.97] [Medline:
29090185]

80. Marshall-Aiyelawo K, Bannick R, Beamer S. Effect of change in the CG CAHPS survey instrument recall period on patient
experience scores on healthcare utilization. Patient Experience Journal 2019;6(3):114-123. [doi: 10.35680/2372-0247.1359]

81. Mackert M, Champlin SE, Holton A, Muñoz II, Damásio MJ. eHealth and Health Literacy: A Research Methodology
Review. J Comput-Mediat Comm 2014 Apr 12;19(3):516-528. [doi: 10.1111/jcc4.12044]

Edited by G Eysenbach; submitted 31.03.20; peer-reviewed by MA Bahrami, K Alipasandi, CY Lin; comments to author 28.04.20;
revised version received 10.06.20; accepted 15.06.20; published 11.08.20

Please cite as:
Zrubka Z, Brito Fernandes Ó, Baji P, Hajdu O, Kovacs L, Kringos D, Klazinga N, Gulácsi L, Brodszky V, Rencz F, Péntek M
Exploring eHealth Literacy and Patient-Reported Experiences With Outpatient Care in the Hungarian General Adult Population:
Cross-Sectional Study
J Med Internet Res 2020;22(8):e19013
URL: https://www.jmir.org/2020/8/e19013
doi: 10.2196/19013
PMID: 32667891

©Zsombor Zrubka, Óscar Brito Fernandes, Petra Baji, Ottó Hajdu, Levente Kovacs, Dionne Kringos, Niek Klazinga, László
Gulácsi, Valentin Brodszky, Fanni Rencz, Márta Péntek. Originally published in the Journal of Medical Internet Research
(http://www.jmir.org), 11.08.2020. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete

J Med Internet Res 2020 | vol. 22 | iss. 8 | e19013 | p. 24https://www.jmir.org/2020/8/e19013
(page number not for citation purposes)

Zrubka et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-658
http://dx.doi.org/10.1186/1471-2458-13-658
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23855504&dopt=Abstract
https://doi.org/10.4081/jphr.2019.1518
http://dx.doi.org/10.4081/jphr.2019.1518
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31044138&dopt=Abstract
http://www.jmir.org/2019/2/e10377/
http://www.jmir.org/2019/2/e10377/
http://dx.doi.org/10.2196/10377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30747717&dopt=Abstract
http://www.jmir.org/2011/4/e86/
http://dx.doi.org/10.2196/jmir.1840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22071338&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2016.01.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26817407&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10626367&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2013.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23743214&dopt=Abstract
https://www.jmir.org/2018/10/e10175/
http://dx.doi.org/10.2196/10175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30279155&dopt=Abstract
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=24948558
http://dx.doi.org/10.1136/amiajnl-2013-002350
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24948558&dopt=Abstract
http://dx.doi.org/10.1093/fampra/cmu034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24963151&dopt=Abstract
http://www.biomedcentral.com/1471-2458/12/130
http://dx.doi.org/10.1186/1471-2458-12-130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22332990&dopt=Abstract
http://dx.doi.org/10.1016/j.yebeh.2019.106480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31465909&dopt=Abstract
http://europepmc.org/abstract/MED/29090185
http://dx.doi.org/10.15256/joc.2017.7.97
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29090185&dopt=Abstract
http://dx.doi.org/10.35680/2372-0247.1359
http://dx.doi.org/10.1111/jcc4.12044
https://www.jmir.org/2020/8/e19013
http://dx.doi.org/10.2196/19013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32667891&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this copyright and license information
must be included.

J Med Internet Res 2020 | vol. 22 | iss. 8 | e19013 | p. 25https://www.jmir.org/2020/8/e19013
(page number not for citation purposes)

Zrubka et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

