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ABSTRACT

Introduction: Chronic pain requires individuals to develop self-management skills that rely on health literacy and,
more recently, eHealth literacy. Very few studies have investigated potential predictors of eHealth literacy in chronic
pain patients. Therefore, the purpose of this study is to explore potential predictors of eHealth literacy among
individual characteristics and pain-related clinical factors, as a preliminary step to understanding the multi-variable
relationships that could be examined in a larger study. Methods: A cross-sectional online survey was distributed to
adults living in the United States with various chronic pain conditions using Amazon’s Mechanical Turk. A
convenience sample of 196 participants was recruited. The independent variables of interest regarding their
relationship with eHealth literacy (dependent variable) included demographics, health literacy, chronic pain severity,
pain attitudes and coping skills. Chi square tests of association, and independent samples t-tests were used to
examine the bivariate relationships. Results: The majority of the sample suffered from chronic pain for more than 2
years with 48% suffering from chronic back pain. Most of the sample (n=184, 93.9%) had high eHealth literacy.
Significant relationships were found between eHealth literacy and the following variables: marital status, education
level, and age, as well as health literacy, chronic pain interference with activities and chronic pain attitudes. These
warrant further exploration in a larger study using logistic regression. Conclusions: our findings provide new
information on the relationship between eHealth literacy levels, pain-related individual factors such as attitudes
toward pain, and clinical outcomes, i.e., pain interference with physical and psychological function. Although further
research is needed to investigate eHealth literacy predictors and mediators, these findings promote the evidence-
based development and evaluation of interventions enhancing eHealth literacy skills, as well as self-management
skills of chronic pain patients.
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INTRODUCTION

development of self-management skills, including
one that is central - using appropriate resources and

Chronic pain, an increasing health problem among
the most common reasons adults seek healthcare

(Dahlhamer et al., 2018; Zelaya et al., 2020), requires
individuals to develop and use self-management skills
on a daily basis to help deal with their pain. In order
to develop these skills, individuals need to go through
an educational process (LeFort, 2021). Different key
tasks have been identified as being part of the
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managing decisions regarding different treatment
approaches (Bodenheimer et al., 2002). These tasks
depend to a certain extent on the level of health
literacy. Indeed, health literacy is defined as “the
degree to which individuals have the ability to find,
understand, and use information and services to
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inform health-related decisions and actions for
themselves and others” (Santana et al., 2021).

Given the widespread importance of the internet
in our lives, independent of socioeconomic status,
and the increased access to a considerable amount of
information, electronic health literacy (i.e., eHealth
literacy) has consequently become an important
aspect of self-management skills (Chesser et al., 2016;
Kim & Xie, 2017; Watkins & Xie, 2014). A survey
regarding electronic health behaviors conducted in
the United States among adults with a chronic disease
reported that 75% of respondents were using the
Web to obtain health information (Madrigal &
Escoffery, 2019). Another study focused on
individuals suffering from various chronic pain
conditions reported that 70% of its participants were
using internet actively to find health-related
information (Castarlenas et al.,, 2021). eHealth
literacy, therefore, is the ability to seek, find,
understand, and appraise health information from
electronic resources and apply such knowledge to
address or solve a health problem (Norman & Skinner,
2006a, 2006b). Moreover, more and more health-
related interventions are provided over the Web, an
outcome of the Covid-19 pandemic. eHealth literacy
level then becomes a variable that will determine the
capacity to manage pain and its multidimensional
impact.

Nevertheless, a systematic review underlined that
eHealth literacy is generally not considered in
developing eHealth interventions for socially
disadvantaged and underserved groups (e.g., older
age, less education, lower income, being from an
ethnic minority group, or living in a remote area), and,
unsurprisingly, evidence on the effectiveness of these
interventions in these groups is inconclusive (Cheng
et al., 2020). eHealth literacy is more important for
underserved communities such as people living in
rural areas as they do not have access to high quality
pain management resources and may use online
resources to fill this gap (DeMonte et al.,, 2015).
However, some resources such as individual blogs or
forums may circulate false or misleading information
that potentially influences the views of the
population consuming this information (Stellefson et
al., 2011). Misinformation can also lead to inaccurate
self-diagnosis and/or potentially ineffective or
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dangerous treatments (Honey, 2010). The
consequences can be grave if health information is
inaccurate or misleading and leads to poor decisions
about how to manage a health problem and when to
seek professional help. Increasing eHealth literacy
levels may empower people accessing various
websites when making choices about the
management of their pain (DeMonte et al., 2015).

Health literacy and eHealth literacy have shown to
be related and to influence outcomes for individuals
living with chronic conditions (Neter, 2019; Stellefson
et al.,, 2019). We previously examined the level of
eHealth literacy in a sample of people living with
chronic pain and found that it was quite high and that
some components of health literacy, e.g.., appraisal
of health information and ability to find good health
information, influenced eHealth literacy levels in this
population (Park, 2021). Thus, a logical extension of
this research is to determine what factors are
associated with eHealth literacy in this population.
Recently, two studies found that self-efficacy was
influencing eHealth literacy in individuals with chronic
back pain and various other chronic pain-related
conditions (Castarlenas et al., 2021; Rabenbauer &
Mevenkamp, 2021). A study conducted in patients
with various chronic conditions living in a low-income
country (i.e., Ethiopia) concluded that higher
education, living in an urban area, perceived good
health status, higher income, daily internet use, good
knowledge of availability and importance of online
resources, positive attitude toward those resources
and higher level of computer literacy were predictors
positively associated with higher eHealth literacy
level (Shiferaw et al., 2020). Last, a study focused on
people with cardiovascular disease showed that
although age and education level may play a role, only
the time spent on the internet contributed to their
level of eHealth literacy (Richtering et al., 2017).

To our knowledge, very few studies specifically
examined the contributing factors to eHealth literacy
in chronic pain patients. Therefore, the purpose of
this study is to explore potential predictors of eHealth
literacy among individual characteristics and pain-
related clinical factors (demographics, health literacy,
chronic pain severity, pain attitudes and coping skills),
as a preliminary step to understanding the multi-
variable relationships that could be examined in a
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larger study. This will allow us to understand how
individuals with high levels of eHealth literacy are
different from individuals with low levels of eHealth
and to develop strategies and specific interventions
for enhancing eHealth literacy skills and/or usability
of Web-based information and eHealth interventions
for adults with chronic pain.

METHODS
Study Design and Procedure

A cross-sectional online survey was distributed to
adults living in the United States (US) with various
chronic pain conditions using Amazon’s Mechanical
Turk (MTurk). More details regarding the methods
and procedures are provided in our previous paper
describing the primary study focused on health and
eHealth literacies (Park, 2021). MTurk is helpful in
reaching populations that are typically
underrepresented through traditional recruitment
techniques (Chandler & Shapiro, 2016) while still
obtaining reliable and valid responses (Goodman,
2013), all of which we found beneficial in the context
of this study since underserved populations will be
even more likely to use the internet to find health-
related information.

Participants and Ethics

A convenience sample of 196 participants was
recruited based on the sample size needed for the
primary study (Park, 2021). Participants in this study
were eligible if they: 1) were U.S. residents, 2) had a
history of at least a 90% task approval rate for their
previous participation in studies using MTurk as
indicated in the platform, 3) reported having pain for
at least three months, 4) were able to complete a
questionnaire in English, and 5) had access to an
electronic device and internet to complete the
survey.

After obtaining ethical approval from the
University’s institutional review board (IRB), the
survey offer was posted on MTurk. Respondents were
redirected to a link of the informed consent. By
starting the survey, the participants were agreeing to
participate. Respondents received $2.00 in
compensation after completing the survey.
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Data Collection
eHealth Literacy

The eHealth literacy scale, eHEALS, was used
(Norman & Skinner, 2006a). eHEALS is a 8-item self-
report questionnaire that focuses on knowledge and
understanding of what health information is available
on the Internet, how to use the Internet, where one
can find helpful health resources, how to access this
information, the skills to evaluate the online health
information, and the ability to discern reliable health
resources on the Internet. Each item is rated on a five
point-Likert scale ranging from 1 (strongly disagree)
to 5 (strongly agree). Total scores of the eHEALS are
summed to range from 8 to 40, with higher scores
representing higher self-perceived eHealth literacy.
Good internal consistency reliability along with good
test-retest reliability have been reported (Norman &
Skinner, 2006a). Two supplemental items
recommended by the authors of eHEALS, using a
similar 5-point Likert scale, were included in order to
assess perceived usefulness of the Internet for
making health decisions and perceived importance of
being able to access health resources on the Internet
for a total of 10 items.

Health Literacy

The Health Literacy Questionnaire (HLQ) was also
used (Osborne et al., 2013). This instrument focuses
on health literacy strengths and weaknesses. The HLQ
includes 9 subscales for a total of 44 items. Each
subscale provides a score. Four out of nine subscales
that are specifically related to the ability to find,
appraise, understand and use health information
(subscales #2 [having sufficient information to
manage my health, 4 items], #5 [appraisal of health
information, 5 items], #8 [ability to find good health
information, 5 items], #9 [understanding health
information, 5 items]) were used for a total of 19
items. The HLQ has been shown to have strong
psychometric properties with Cronbach’s alpha >0.8
for all scales (Osborne et al., 2013).

Chronic pain severity

The Brief Pain Inventory (BPI) was used to assess
chronic pain severity (Cleeland & Ryan, 1994). The BPI
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includes 10 items with numeric rating scales: three
items focus on pain intensity, i.e., at rest, on average,
worst (0 for “no pain” to 10 for “worst possible pain”),
and seven evaluate the impact of pain on general
activity, mood, walking, work, relationships, sleep
and enjoyment of life with the anchors being “does
not interfere” (0) and “completely interferes” (10).
Participants were asked to base their ratings on their
pain experience in the previous seven days. Each item
represents a subscale and can be scored and analyzed
individually. The BPI has shown internal consistency,
reliability and validity across cultures and settings
(Cleeland & Ryan, 1994).

Coping skills and pain attitudes

Short forms of the Chronic Pain Coping Inventory
(CPCI) (Jensen et al., 1995) and the Survey of Pain
Attitudes (SOPA) (Jensen et al., 1994) were utilized.
The short forms of these questionnaires have
demonstrated validity and are adequate for studies
with larger samples (Jensen et al., 2003). The CPCI
short form includes 8 items, which refer to the
following subscales: guarding, resting, asking for
assistance, relaxation, task persistence,
exercise/stretch, seeking and coping self-statements.
The scores on each item represents the score on the
subscale. The SOPA short form includes 7 items,
which refer to the following subscales: pain control,
disability, harm, emotion, medication, solicitude, and
medical cure. Thus, scores on each item represent the
score on the subscale. Of note, given the negative
wording of items 1 and 2, their score needs to be
reversed before analysis to reflect the appropriate
scoring direction.

Data Analysis

The purpose of this secondary analysis was to
examine the bivariate relationships between eHealth
literacy and the various demographics and
characteristics of chronic pain as a preliminary step to
understanding the multi-variable relationships that
could be examined in a larger study powered for such
an analysis. Chi square tests of association, and
independent samples t-tests were used to examine
the bivariate relationships. Since this analysis was not
the primary objective of the study (Park, 2021), we do
not have sufficient power for a more in-depth analysis

IHTP, 2(3), 341-351, 2022

CCBY-NC-ND 4.0

using logistic regression. Thus, the required sample
size for an independent samples t-test is 51 per group
(102 total) assuming equal group allocation,
moderate effect size, 80% power, and 5% probability
of making a Type | error.

Although no formal cutoff has been established for
the eHEALS, a cutoff was set at 26 (high [eHEALS<26]
vs. low [eHEALS>26]) based on several studies with
similar populations, i.e., adults with chronic disease
(Choi & Dinitto, 2013; Milne et al., 2015; Neter &
Brainin, 2012; Richtering et al., 2017; Tennant et al.,
2015). We favored this approach over an artificial
categorization based on median splits as this strategy
has been criticized for the risk of increasing type | and
type Il errors, especially when a sample varies on the
distribution of the measure (DeCoster, 2011;
McClelland, 2015). The independent variables of
interest were demographics (gender, ethnicity,
marital status, work status, education level, health
literacy, location of chronic pain, and duration of
chronic pain), chronic pain severity (BPl: average
intensity and interference), chronic pain attitudes
(SOPA — 7 subscales), and chronic pain coping skills
(CPCI — 8 subscales). Given our previous results with
health literacy (Park, 2021), we also included health
literacy as an independent variable in our analysis. All
demographic variables with multiple response
options were dichotomized for analysis purposes. For
instance, work status was categorized as “working full
time” vs “not working full time”.

RESULTS

Demographic characteristics and levels of eHealth
literacy

Sociodemographic characteristics for the sample as a
whole are presented in our previous paper (Park,
2021). The majority of the sample suffered from
chronic pain for more than 2 years with 48% suffering
from chronic back pain. Most of the sample (n=184,
93.9%) had high eHealth literacy. There were no
statistical differences in the demographics among the
low eHealth literacy and high eHealth literacy groups
(Table 1) although there were some notable
differences in the sample demographics. A higher
percentage of participants with low eHealth literacy
are white or married compared to those with high
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eHealth literacy. A higher percentage of participants
with high eHealth literacy work full-time, report
shorter durations of chronic pain, and have more
education compared to those with low eHealth
literacy (Table 1).

Relationships and potential predictors among
demographic and clinical characteristics

Psychometrics and summary statistics (min,
median, mean, max, and standard deviation)
computed from the total sample have been
previously reported (Park, 2021). Only
scales/subscales with more than one item were
assessed for internal consistency. The BPI showed
good internal consistency in this study (Cronbach’s
alpha=.91). Table 2 displays the valid sample size,
mean, and standard deviation for each scale reported
by eHealth literacy level along with the p-value for an
independent-samples t-test. Note that p-values less
than .002 are statistically significant at a family-wise
error rate of .05. No variables have statistically
significant differences among groups given this
threshold. Participants with low eHealth literacy have
slightly less favorable outcomes (such as increased
pain intensity and interference or decreased health
literacy) than those with high eHealth literacy.

Because the purpose of this study is to examine
bivariate relationships as a preliminary step to a
larger study examining a full logistic regression
model, logistic regression model building guidelines
proposed by Hosmer and Lemeshow (2000) are
considered. Variables with bivariate relationship (p-
values <.25) should be included for consideration in a
logistic regression model in addition to other
variables identified through literature and subject
matter expertise. Therefore, among demographics,
marital status, education level, and age warrant
further exploration in a larger study using logistic
regression, as well as health literacy (HLQ subscales:
having sufficient information, critical appraisal, and
finding good health information), chronic pain
severity (BPI: interference), chronic pain attitudes
(SOPA: pain control, disability, and medical cure), and
chronic pain coping skills (CPCl: muscle relaxation).

DISCUSSION
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eHealth literacy is an important component of self-
management for people with chronic conditions. This
study is one of the few examining sociodemographic
and clinical factors in relation to the level of eHealth
literacy and is the first to explore the contribution of
chronic pain attitudes and coping skills.

Most of participants (94%, n=184) had high
eHealth literacy with an eHEALS score of 26 or higher,
which is consistent with previous studies with
individuals facing chronic pain (Castarlenas et al.,
2021) or other chronic conditions (Richtering et al.,
2017). This is also consistent with participants being
recruited online, thus most likely to be using internet
resources.

Among sociodemographic data, although no
statistically significant differences were found
between the high and low eHealth literacy groups
probably due to the unbalanced repartition of the
sample between high and low levels of eHealth
literacy, it was found that older age, lower education
level, and being married were associated with lower
levels of eHealth literacy. These converge with
previous results with bivariate analyses showing that
older age and lower levels of education are associated
with lower eHealth literacy (Richtering et al., 2017;
Shiferaw et al., 2020).

These sociodemographic characteristics have also
been recognized as contributing to the risk and
maintenance of chronic pain in relation to their
impact on self-efficacy and eHealth literacy
(Rabenbauer & Mevenkamp, 2021). For instance,
being married and having less education can lead to
reliance on family members as opposed to developing
self-efficacy skills and potentially eHealth literacy.
Nonetheless, regarding age more specifically,
Castarlenas et al. (Castarlenas et al., 2021) did not find
that the level of eHealth literacy was associated with
age in chronic pain patients. Indeed, another study
with a cardiovascular population observed that this
relationship seems to disappear when included in a
logistic regression model to let “time spent on the
internet” prevail (Richtering et al., 2017).

Regarding clinical factors, again, although groups
were not different and had similar levels of pain
intensity, an association was found between the level
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of eHealth literacy and pain interference with physical
and psychological functions (total score). A previous
study with chronic pain patients found that levels of
eHealth literacy were not associated with pain
interference (total score), however they were
associated with anxiety and depression (Castarlenas
et al.,, 2021), which can be interpreted as proxy
measures of pain interference with psychological
function. These results are consistent with previous
conclusions relating higher eHealth literacy to better
health outcomes (Xesfingi & Vozikis, 2016; Xie et al.,
2022). In this study, we also found that eHealth
literacy levels were associated with some attitudes
toward pain and its control. The group with high levels
of eHealth literacy scored higher on “There is little |
can do to ease my pain” (pain control), lower on “my
pain does not stop me from leading a physically active
life” (disability) and higher on “/ trust that doctors can
cure my pain” (medical cure), suggesting that
individuals with more negative attitudes toward pain
and their ability to control it will search more
information online in a quest for solutions and that
this process will in turn make them develop eHealth
literacy skills.

However, although participants in this group
reported increased levels of negative attitudes
toward pain and its control, they seemed to
experience less interference of pain. This might be
partially explained by self-efficacy. Self-efficacy has
been found to help explain the benefits of eHealth
literacy in chronic pain patients and other populations
with chronic conditions (Castarlenas et al., 2021; Choi,
2020; Rabenbauer & Mevenkamp, 2021). For
instance, Castarlenas et al. (2021) found that self-
efficacy fully explained the relationship between
eHealth literacy and depression (i.e., psychological
function). Our findings then suggest that eHealth
literacy, likely through self-efficacy enhancement,
helps overcome the potential impact of maladaptive
beliefs toward pain on clinical outcomes.

LIMITATIONS

First, we obtained a sample with high e-Health
literacy and an unequal repartition of participants
between the low and high eHealth literacy groups.
However, studies focusing on eHealth literacy and
chronic pain patients have observed high levels of
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eHealth literacy and eHealth use (Castarlenas et al.,
2021; Ledel Solem et al, 2019; Rabenbauer &
Mevenkamp, 2021). Moreover, the method of
recruitment used in this study may have created a
bias of self-selection  which  hinders the
generalizability of our findings. Another potential
limitation is that the data collection relies on self-
report. Lastly, although the scales used have been
validated, Cronbach’s alpha could not be calculated
for one-item scales and a larger sample would have
potentially increased their psychometric properties
(Jensen et al., 2003).

Several implications for research and practice can be
suggested. Our study provides some insight regarding
several sociodemographic and clinical variables that
deserve to be further explored in larger studies using
logistic regression in order to develop a prediction
model regarding eHealth literacy levels in chronic
pain patients.

Additionally, eHealth literacy skills seem to lead to
better outcomes for people living with chronic pain
regardless of their attitudes toward pain. Thus, beside
the potential benefits on self-efficacy, it would be
relevant to examine what people living with chronic
pain learned by using eHealth resources. These
preliminary results need to be further validated and
mediators of this relationship should be explored in
order to guide the development of appropriate
interventions. Regarding clinical practice, these
findings suggest that eHealth skills are high among
chronic pain patients, making eHealth platforms a
promising tool to reach them, which confirms what
has been clearly expressed in a qualitative study with
chronic pain patients and their spouse (Ledel Solem
et al., 2019) and that enhancing eHealth literacy skills
is a relevant avenue for interventions promoting
better health in chronic pain patients, which
converges with another study highlighting the role of
self-efficacy in this therapeutic process (Castarlenas
etal, 2021).

CONCLUSIONS

This study is one of the few to provide some evidence
regarding potential contributors to eHealth literacy
skills in a chronic pain population and it indicates
which variables warrant further study with a larger
sample. It also provides new information on the
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relationship between eHealth literacy levels, pain-
related individual factors such as attitudes toward
pain and clinical outcomes, i.e., pain interference with
physical and psychological function. Further research
needs to address potential mediators and the
development and evaluation of interventions
enhancing eHealth literacy skills, as well as the
development and evaluation of eHealth platforms
specifically addressing the needs of chronic pain
patients in terms of pain self-management.
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Table 1. Participant demographics according to levels of eHealth literacy

Variable/Level Low eHealth Literacy High eHealth Literacy p-value
n % n %

Gender .873
Male 5 41.7 81 44.0

Female 7 58.3 103 56.0

Ethnicity .395
White 11 91.7 151 82.1

Not White 1 8.3 33 17.9

Marital Status .068
Married 9 75.0 88 47.8

Not Married 3 25.0 96 52.2

Work Status .391
Full-Time 7 58.3 129 70.1

Not Working Full-Time 5 41.3 55 29.9

Education Level 116
2 Year Degree or less 9 75.0 95 51.6

4 Year Degree or more 3 25.0 89 48.4

Duration of Chronic Pain .264
< 5Years 5 41.7 107 58.2

>=5 Years 7 58.3 77 41.8

Location of Chronic Pain .884
Back 6 50.0 88 47.8

Other 6 50.0 96 52.2

n Mean (SD) n Mean (SD)
Age 12 46 (15.5) 184 39.7 (11.8) .079
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Table 2. Summary statistics for each measure
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Measure p- Low eHealth Literacy High eHealth Literacy Total Sample
value n Mean | SD n Mean | SD n Mean | SD

HLQ — Having .011 12 2.50 0.46 184 2.91 0.55 196 2.89 0.55
sufficient
information
HLQ — Critical .011 12 2.98 0.36 184 3.29 0.40 196 3.27 0.41
appraisal
HLQ - Finding good | .018 12 3.38 0.45 156 3.70 0.44 168 3.68 0.45
health information
HLQ - .784 11 3.62 0.55 131 3.66 0.48 142 3.66 0.48
Understanding
health information
BPI — Intensity .812 12 5.58 1.62 184 5.46 1.79 196 4.71 2.13
(average)
BPI — Interference .229 12 6.08 2.31 184 5.29 2.20 196 5.46 1.78
CPCl — Guarding 751 12 3.83 2.48 184 3.60 2.49 196 7.47 1.61
CPCl — Resting .949 12 3.33 2.61 184 3.29 2.35 196 5.34 2.21
CPCl — Asking for .293 12 3.08 2.68 184 2.39 2.19 196 3.61 2.48
Assistance
CPCl — Muscle .147 12 2.42 1.83 184 3.45 2.41 196 3.29 2.36
relaxation
CPCl — Task .400 12 3.42 1.73 184 3.91 1.97 196 2.43 2.22
Persistence
CPCl - Exercise .515 12 4.08 2.19 184 3.61 2.45 196 3.39 2.39
CPCl - Seeking .850 12 1.83 2.55 184 1.96 2.27 196 3.88 1.95
support
CPCI — Coping .868 12 2.83 2.62 184 3.81 2.42 196 3.64 2.44
SOPA — Pain .007 12 2.08 0.67 184 2.73 1.13 196 1.95 2.28
Control
SOPA — Disability .196 12 3.33 1.44 184 2.83 1.29 196 3.75 2.44
SOPA — Harm .300 12 3.67 0.89 184 3.38 1.19 196 2.69 1.12
SOPA — Emotion 452 12 3.67 0.89 184 3.46 1.21 196 2.86 1.30
SOPA — Medication | .312 12 3.58 1.08 184 3.20 1.28 196 3.39 1.17
SOPA — Solicitude .572 12 4.08 0.79 184 3.91 1.05 196 3.47 1.19
SOPA — Medical .010 12 1.92 0.79 184 2.64 1.21 196 3.22 1.27
Cure
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