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Abstract

Cyberchondria refers to the excessive and repeated searching for medical information on the Internet and may be considered as
health-related problematic Internet use. Previous findings indicated that cyberchondria is positively associated with health
anxiety and obsessive—compulsive symptoms. Also, research suggests that excessive or problematic Internet use as well as
health worries and compulsive behaviors are present among individuals with low self-esteem. This study sought to examine:
(1) the association between self-esteem and cyberchondria, and (2) the mediating role of health anxiety and obsessive—
compulsive symptoms in the relationship between self-esteem and cyberchondria. Participants (N=207) from a community
sample completed self-report measures assessing global self-esteem, health anxiety, obsessive—compulsive symptoms, and
cyberchondria. We found that self-esteem directly predicted cyberchondria and that health anxiety and obsessive—compulsive
symptoms parallelly mediated the relationship between self-esteem and cyberchondria. These findings suggest that low self-
esteem, health anxiety and obsessive—compulsive symptoms can be considered vulnerability factors for cyberchondria. In
addition, the reverse mediation model indicated that cyberchondria potentially predicts self-esteem both directly and through
health anxiety and obsessive—compulsive symptoms. The bidirectional relationship among the analyzed variables are discussed
in the context of potential psychological predictors and consequences of cyberchondria and possible mechanisms explaining
cyberchondria. The current study provides further insight into the conceptualization of cyberchondria and the feasibility of
specific treatment directions.
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Introduction

Excessive searching for health-related information on the
Internet accompanied by health worry has become increasing-
ly prevalent among adult Internet users. This phenomenon,
referred to as “cyberchondria”, is characterized by frequent
and repetitive seeking for medical information online, and
associated with the exacerbation of anxious thoughts and feel-
ings about health (Starcevic and Berle 2013, 2015). If anxiety
intensifies, it may result in ceasing the search or, quite the
opposite it may stimulate further online investigation. This
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behavioral pattern, which appears to resemble compulsive be-
haviors, is a form of reassurance seeking that is intended to
reduce fear of illness and to restore confidence about good
health. Paradoxically, however, it may become a source of
even greater anxiety (Starcevic and Berle 2013). Cognitive-
affective components like worrying about health and behav-
ioral factors, such as excessive and repeated online searching
for medical information, can be regarded as the most salient
characteristics of cyberchondria (Starcevic 2017). Apparently,
cyberchondria may have negative consequences, such as the
exacerbation of a fear of illnesses, confusion about conflicting
medical information, preoccupation with online searching for
health-related content at the expense of personal, social and
other activities, and potentially a disruption of the relationship
with primary care physicians (Starcevic and Berle 2013;
McElroy and Shevlin 2014).

Recent research has linked cyberchondria to excessive or
problematic Internet use (PIU; Fergus and Dolan 2014; Fergus
and Spada 2017) and even Internet addiction (Ivanova 2013;
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Selvi et al. 2018; Durak-Batigun et al. 2018). PIU as a form of
maladaptive behavior may lead to significant distress and im-
pairment of daily functioning (Young 1998; Davis 2001;
Shapira et al. 2003; Weinstein and Aboujaoude 2015;
Laconi et al. 2017). Linking cyberchondria to PIU is based
upon the reasoning that health anxiety leads to excessive
Internet searching for health-related content (Baumgartner
and Hartmann 2011; Muse et al. 2012; Singh et al. 2016) to
obtain reassurance about good health. As specified by
Meerkerk et al. (2009), components of PIU, such as uncon-
trollability of Internet use, mental and behavioral preoccupa-
tion, and modification of mood, seem to be relevant for
cyberchondriac behaviors. In addition, one of the purposes
of PIU behaviors is to release tension and mitigate distress.
Similarly, cyberchondria’s excessive searching can be per-
ceived as helpful behaviors in gaining reassurance and reduce
stress related to health issues. The outcome, however, for both
cyberchondria (Starcevic and Berle 2013; Starcevic 2017) and
PIU (Davis 2001; Shapira et al. 2003) is opposite i.e., an
increase in anxious feelings and distress.

Health Anxiety, Obsessive-Compulsive
Symptoms and Cyberchondria

The most recent meta-analysis has summarized data on posi-
tive association of health anxiety with cyberchondria
(McMullan et al. 2019). According to the cognitive—
behavioral model of health anxiety (Warwick and Salkovskis
1990; Cooper et al. 2017; Salkovskis and Warwick 2001), the
general dysfunctional beliefs about health, erroneous ap-
praisals of nonthreatening symptoms as a serious health threat,
and intolerance of any uncertainty related to health may evoke
health anxiety as well as attempts to reduce it through safety
seeking i.e., searching for reassurance of good health
(Abramowitz and Braddock 2006). Within the framework of
the cognitive—behavioral model health anxiety may lead to
cyberchondria as a form of safety seeking behaviors (Fergus
2014; Fergus and Dolan 2014). Thus, individuals with height-
ened distress and worry about health may also intensively and
repeatedly seek for health-related information on the Internet
(Hadjistavropoulos et al. 1998) to gain reassurance and psy-
chological comfort (Baumgartner and Hartmann 2011; Muse
et al. 2012; Singh et al. 2016). However, the reassurance so
afforded is probably temporary thus prompting an individual
to further seek medical information, which in effect may rein-
force the fear of illness (Kobori and Salkovskis 2012;
Salkovskis and Warwick 2001). This suggests that health-
related excessive online activity i.e., cyberchondria might play
a role in counterproductive outcomes such as exacerbation of
health anxiety (Starcevic and Berle 2013; te Poel et al. 2016;
Muse et al. 2012; Singh et al. 2016; Fergus 2013).

@ Springer

Starcevic and Berle (2013) suggest that obsessive—
compulsive symptoms are, too, relevant for cyberchondria.
Various empirical studies have supported this assertion with
results showing moderate correlations between cyberchondria
and obsessive—compulsive symptoms (Fergus 2014; Fergus
and Russell 2016; Norr et al. 2015a; Bajcar et al. 2019).
Individuals experiencing health-related obsessional thoughts
like overestimating the harmfulness of benign health symp-
toms, fearing serious illness and experiencing feelings of ur-
gency to attain health-related reassurance might display a ten-
dency toward cyberchondria (Norr et al. 2015a; Fergus 2014).
It is likely that individuals with obsessive—compulsive symp-
toms would excessively search for medical content with the
aim of reducing the severity of intrusive and unwanted
thoughts, and trying to prevent anticipated illness. Such be-
haviors may be interpreted as attempts of obtaining allegedly
comforting health-related data in order to reclaim a sense of
safety and control (Halldorsson and Salkovskis 2017; Norr
et al. 2015a; Fergus and Russell 2016).

Both, health anxiety and obsessive—compulsive symptoms
are sometimes referred to as “chronic disorders of control”
(Starcevic 1990 p. 346), denoting mainly the difficulty in
dealing with ambiguity and uncertainty (Deacon and
Abramowitz 2008). Some authors claim that health anxiety
and obsessive—compulsive symptoms stem from the shared
pattern of intrusive thoughts and repetitive and purposeful
behaviors and belong to one broad spectrum of obsessive—
compulsive disorders (Abramowitz 2005; Abramowitz and
Braddock 2006; Solem et al. 2015). Others however, indicate
that the two constructs are distinct due to differences in eval-
uating obsessive thoughts and behavioral reactions upon their
occurrence (Starcevic 2014; Hedman et al. 2017). Health anx-
ious individuals tend to treat their symptoms as authentically
threatening and accept their thoughts about illness as relevant.
They often experience urges to seek medical consultation to
get reassured about good health or to cure the presumed dis-
ease. In contrast, obsessive—compulsive symptoms are often
perceived as unfounded and senseless and sometimes are be-
ing resisted by an individual (Starcevic 2014; for review).
Recent research on cyberchondria indicated moderate to rela-
tively high correlations among health anxiety, obsessive—
compulsive symptoms and cyberchondria, however there is
still meaningful amount of non-overlapping variance between
these constructs (Fergus and Russell 2016; Norr et al. 2015a;
Mathes et al. 2018).

Cyberchondria: The Role of Self-Esteem

Self-esteem is defined as the assessment of the self-worth
(Rosenberg 1965). Individuals with low self-esteem hold neg-
ative beliefs about the self, i.e., they perceive themselves to be
less appealing, incompetent, dull, and less worthy than others.
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Low self-esteem is associated with various psychopathology
(Silverstone and Salsali 2003; Donnellan et al. 2005), and
addictions (Silverstone 1991; Rizwan and Ahmad 2015).
According to the vulnerability model, low self-esteem is con-
sidered a vulnerability factor for psychological dysfunctions,
whereas scar model assumes that various psychopathology
may downgrade self-esteem (Silverstone 1991; Zeigler-Hill
2011). There seems to be a consensus that low self-esteem is
bidirectionally related to psychopathology. Various studies
demonstrated close associations of self-esteem with health
anxiety (Marcus 1999; Noyes et al. 2005; Starcevic 1990;
Watson and Pennebaker 1989; Hollifield et al. 1999).
Apparently, individuals with low self-esteem tend to experi-
ence increased health anxiety, and often confuse somatic
symptoms with real and serious physical illness (Marcus
1999; Silverstone 1991; Fennell 1997; Rizwan and Ahmad
2015). Self-esteem has also been proposed as an antecedent
(Fava et al. 1996) or co-occurring factor of obsessive—
compulsive symptoms (Ehntholt et al. 1999; Husain et al.
2014; Wu et al. 2006). Individuals with low self-esteem often
experience dysfunctional cognitions such as catastrophic in-
terpretations of intrusive thoughts, exaggerated feelings of
responsibility for harm and compulsive behaviors
(Salkovskis 1989, 1999).

The extant literature suggests that low self-esteem is a
risk factor for Internet-related problems, such as spending
too much time online (Armstrong et al. 2000), difficulty
controlling Internet usage (Widyanto and Griffith 2011),
problematic Internet use (Bulut Serin 2011; Durak and
Senol-Durak 2014; Kim and Davis 2011; Mei et al.
2016), pathological Internet use (Niemz et al. 2005;
Sideli et al. 2017), and even Internet addiction (Tsai et al.
2009; Aydin and Sari 2011; Bozoglan et al. 2013; Ivanova
2013; Btachnio et al. 2016). Probably individuals with
negative self-beliefs perceive anonymous online “medical
consultation” as a psychologically more comfortable mode
of addressing health concerns than a face-to-face appoint-
ment with a physician. Visits to a doctor often involve a
critical appraisal of the diagnosis and give the patient an
opportunity to ask questions, which are fairly challenging
tasks for people with low self-esteem. It is thus possible
that individuals with low self-esteem are more likely to
choose the virtual reality of the Internet for a diverse array
of purposes, including excessive checking of health-related
content, than people with a stable self-concept.
Consequently, individuals with low self-esteem may be-
come susceptible to cyberchondria as a specific type of
PIU expressed in a reduced ability to control Internet use
(Fergus and Dolan 2014; Fergus and Spada 2017). To our
knowledge, only one study (Ivanova 2013) reported the
non-significant relationship between self-esteem and
cyberchondria, measured by a few items following White
and Horvitz’s (2009) procedure.

The Present Study

Considering low self-esteem a potential risk factor for health
anxiety, obsessive—compulsive symptoms, and PIU, one
might speculate that it would also be linked to cyberchondria.
We thus aimed to examine the direct relationship between self-
esteem and cyberchondria, and the mediating role of health
anxiety and obsessive—compulsive symptoms in the relation-
ship between self-esteem and cyberchondria.

Considering cyberchondria as a specific health-related PIU
(Fergus and Dolan 2014; Fergus and Spada 2017) and based
on the previous empirical results concerning the relationship
between self-esteem and PIU (e.g. Armstrong et al. 2000; Kim
and Davis 2011; Mei et al. 2016; Widyanto and Griffith 2011),
we hypothesized that low self-esteem would be related to high
levels of cyberchondria (H1). Also, we hypothesized that the
relationship between self-esteem and cyberchondria would be
mediated by health anxiety and obsessive—compulsive symp-
toms (H2). Our assumptions were based on previous findings
referring to: 1) the relationships between self-esteem, and
health anxiety (e.g. Marcus 1999; Hollifield et al. 1999), and
between self-esteem and obsessive—compulsive symptoms
(e.g. Fava et al. 1996; Ehntholt et al. 1999); 2) the associations
of health anxiety and obsessive—compulsive symptoms with
cyberchondria (Fergus 2014; Fergus and Russell 2016; Norr
et al. 2015a; Bajcar et al. 2019). It should be emphasized that,
despite revealed low to moderate correlations between health
anxiety, obsessive—compulsive symptoms and cyberchondria,
these constructs do not overlap with each other and are con-
sidered distinct (e.g. Fergus and Russell 2016). We thus as-
sumed self-esteem to operate on cyberchondria through par-
allel mechanisms embracing dysfunctional cognitions and be-
haviors related to health anxiety and obsessive—compulsive
symptoms. It seems justified to examine an integrated pattern
of relationships between self-esteem and cyberchondria with
health anxiety and obsessive-compulsive symptoms as medi-
ators (Fig. 1).

When examining mediation using cross-sectional data, the
direction of effects is somewhat unclear. According to empir-
ical evidence mentioned earlier, various psychopathology
might have a negative effect on self-esteem (see Zeigler-Hill
2011). It is thus possible that cyberchondria predicts self-
esteem directly as well as through health anxiety and
obsessive—compulsive symptoms. We therefore tested the

Health anxiety

c(c) >

Obsessive—compulsive
symptoms

Fig. 1 Proposed multiple mediation model; Direct and indirect effects of
self-esteem on cyberchondria. Note: ¢ — total effect; ¢’ — direct effect

Self-esteem

Cyberchondria

az
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reverse parallel mediation model of the relationship between
cyberchondria and self-esteem with the same mediators.

Method
Participants and Procedure

Power analysis indicated a desired sample size of 119, antic-
ipating a medium effect size (Cohen’s £ = .15), power of .80,
and p =.05 (Cohen 1992; Faul et al. 2007). Considering these
requirements, the study was conducted among 214 Polish
adults. Participants were recruited from a community sample
using a snowball method. The inclusion criteria were: (1)
18 years of age or older; (2) computer skills (3) use of the
Internet; (4) unrestricted access to the Internet; (5) literacy
(individuals who signaled difficulties in reading or
interpreting questions were excluded from the study). All par-
ticipants were informed about the nature of the study and
assured that their responses to the study questions will remain
confidential. The study was cross-sectional, but data were col-
lected in two sessions separated by a two-week interval to
avoid common method bias (Podsakoff et al. 2003). All re-
spondents provided informed consent to participate in the
study. They participated on a voluntary basis and did not re-
ceive any financial reward. Seven individuals were excluded
from the analysis because they did not complete all measures.
Thus, a final sample consisted of 207 (122 women and 85
men) aged 19-64 years old (M=31.47, Mdn= 28, SD=
13.02).

Measures

The Rosenberg Self-Esteem Scale (RSES; Rosenberg 1965)
Self-esteem was measured with the Polish version
(Dzwonkowska et al. 2007) of the RSES, a 10-item measure
of self-esteem (e.g. “On the whole, I feel satisfied with life”)
with a 4-point scale ranging from 1 (strongly disagree) to 4
(strongly agree). Higher scores indicate higher self-esteem.
Cronbach’s alpha was .86 in the current study.

The Cyberchondria Severity Scale (CSS-PL; Bajcar et al. 2019)
To measure cyberchondria, the Polish adaptation of the 33-
item Cyberchondria Severity Scale (CSS; McElroy and
Shevlin 2014) was used. Some authors (e.g. Fergus 2014;
Norr et al. 2015b) recommend omitting the three-item scale
which measures a presumably distinct construct of mistrust of
medical professional, and endorse 30 items to measure
cyberchondria. Following these recommendations and due to
strong intercorrelations between the four dimensions of CSS
we decided to use cyberchondria total score as a sum of 30-
item four CSS-PL subscales: Compulsions (e.g. “Researching
symptoms or perceived medical conditions online interrupts
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my online leisure activities (e.g. streaming movies)”), Distress
(e.g. “I have trouble relaxing after researching symptoms or
perceived medical conditions online”), Excessiveness (e.g. “1
read different web pages about the same perceived
condition”), and Reassurance (e.g. “I discuss my online med-
ical findings with my GP/health professional”). Participants
rated all statements on the 5-point scale from 1 (never) to 5
(always). The range of total score from 30 to 150. In this study,
Cronbach’s alpha for the cyberchondria total score was high
(0c=.95).

The Short Health Anxiety Inventory (SHAI; Salkovskis et al.
2002) Health anxiety was measured with the Polish version
of SHAI (Kocjan 2016), which consists of 18 items related to
health anxiety (e.g. “I spend much of my time worrying about
my health”). Following the recommendations from the litera-
ture (Alberts et al. 2013) we used the illness likelihood sub-
scale (14 items) of the SHAI to measure health anxiety. Four
answers (rated from 0 to 3) express an increase in health anx-
iety; a higher score represents a higher degree of health anx-
iety. In this study, the SHAI total score was adequately reliable
(x=.85).

The Obsessive-Compulsive Symptoms Scale (DOCS;
Abramowitz et al. 2010) Obsessive—compulsive symptoms
were assessed with the Dimensional Obsessive—Compulsive
Scale (DOCS; Abramowitz et al. 2010), which consists of 20
symptoms in four dimensions: Contamination, Responsibility,
Unacceptable Thoughts, and Symmetry. Within each dimen-
sion, the following parameters of severity were assessed: (a)
time occupied by obsessions and compulsions, (b) avoidance
behavior, (c¢) distress, (d) functional interference, and (e) dif-
ficulty controlling each symptom. Participants rated on a scale
from 0 (not at all bothered) to 4 (bothered a lot) their experi-
ences from the last six months (e.g. “About how much time
have you spent each day thinking about contamination and
engaging in washing or cleaning behaviors because of
contamination?”). The total score of DOCS expresses the lev-
el of obsessive—compulsive symptoms. The reliability of
DOCS measure in this study was high (¢ =.93).

Analytical Approach

Data analysis was performed with SPSS 24.0, including
PROCESS macros provided by Hayes (2013). Descriptive
statistics were computed for the main study variables and bi-
variate relations tested with Pearson correlations. To conduct
preliminary verification of the hypotheses, a hierarchical re-
gression analysis was conducted. Age and gender were en-
tered as controlled variables in the first step of the regression.
In step 2 self-esteem (as a predictor), and in step 3 health
anxiety and obsessive—compulsive symptoms (as mediators)
were entered to the regression model of cyberchondria. Next,
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we tested a parallel mediation model (Hayes 2013; model 4) to
assess the relationship between self-esteem and cyberchondria
through health anxiety and obsessive—compulsive symptoms
(see Fig. 1). Parallel mediation analysis was also conducted to
examine reverse relationships between cyberchondria and
self-esteem with the same mediators. We also controlled for
age, which was added to the analysis as a covariate. Following
Hayes (2013) recommendations, in the mediation model we
tested the following relationships: 1) between the predictor
variable and the mediators (a;, a,); 2) between mediators
and the outcome variable (b;, b,); 3) the total (c¢), and direct
effect of the predictor on the outcome variable controlling for
mediators (¢’); 4) the indirect effect of the predictor on the
outcome variable through the mediators (see Fig. 1).
Statistical significance was determined at p < 0.05 if the 95%
bootstrapped confidence interval (10,000 resamples) of the
indirect effect did not contain zero (Hayes 2013). Following
the recommendations of Aiken and West (1991), all continu-
ous variables were standardized to a z-score.

Results
Preliminary Analysis

Table 1 presents descriptive statistics, reliability, and
Pearson’s correlation coefficients for all measured variables.
Cyberchondria was negatively associated with health anxiety
and obsessive—compulsive symptoms. Self-esteem was also
negatively correlated with cyberchondria, health anxiety, and
obsessive—compulsive symptoms. All variables tested in the
mediation models were significantly interrelated.

In the MLR model, the order of entry was as follows. Step
1 showed non-significant effect of gender and a negative ef-
fect of age on cyberchondria (b=—.17,SE=.01,p=.017; b=
—.07, SE=.14, p=.34, respectively), explaining 3% of the
variance. In step 2, self-esteem predicted significantly
cyberchondria (b=-.22, SE=.07, p<.001), explaining an
additional 5% of the variance. In step 3, obsessive—
compulsive symptoms and health anxiety had significant ef-
fects on cyberchondria (b=.37, SE=.07, p<.001, b= .41,
SE=.07, p<.001, respectively), explaining a total of 22%
of variance. The overall regression model explained 31% of
the total variance (F[5, 202]=17.54, p <.001).

Main Mediation Model

Next, we conducted a multiple mediation analysis to investi-
gate whether health anxiety and obsessive—compulsive symp-
toms mediate the relationship between self-esteem and
cyberchondria. We controlled only the effect of age due to
the non-significant effect of gender in the preliminary analy-
sis. We found no main effect for age (b=—.01, SE=.06,
p=.90) as a covariate. There was a significant negative effect
of self-esteem on health anxiety (a;: b=-.34, SE=.06,
p<.001), and on obsessive—compulsive symptoms (a,: b=
—.33, SE=.06, p<.001). In addition, health anxiety and
obsessive—compulsive symptoms were significantly related
to cyberchondria (b;: b=.41, SE=.07, p< .001; b,: b=.19,
SE=.07, p= .007, respectively). The total effect of self-
esteem on cyberchondria was significant (c. b=—.23,
SE=.07, p=.001) (see Fig. 2), and after entering health anx-
iety and obsessive—compulsive symptoms to the model, the
direct effect of self-esteem on cyberchondria became non-
significant (¢’: b=-.02, SE=.07, p= .71). Using the
bootstrapping procedure (10,000 resamples), the analysis
showed that the total indirect effect of self-esteem on
cyberchondria through health anxiety and obsessive—
compulsive symptoms was significant (effect =—.20, boot
SE =.05,boot 95% CI [-.32, —.12]), indicating full mediation.
The indirect effects of both mediators were also significant
(health anxiety: effect=—.14, boot SE =.04, boot 95% CI
[-.32, —.12]; obsessive—compulsive symptoms: effect =—.06,
boot SE =.04, boot 95% CI [-.13, —.02]). The analysis of
contrast between specific indirect effects (Hayes 2013) indi-
cated no significant difference between indirect effects via
health anxiety and indirect effect via obsessive—compulsive
symptoms (c; =—.07, SE =.05, 95% CI[-.19, .02]). The over-
all model explained 30% of the total variance in
cyberchondria (F[4, 202]=22.04, p <.001).

Reverse Mediation Model

To examine the reverse relationship between cyberchondria
and self-esteem, we also conducted multiple mediation anal-
ysis with health anxiety and obsessive—compulsive symptoms
as potential mediators (see Fig. 3). In the tested model
cyberchondria was significantly related to health anxiety (a;:
b=.50, SE=.06, p<.001), and to obsessive—compulsive

Table 1 Descriptive statistics and
intercorrelations among all

measured variables

M SD 1 2 3 4
1. Cyberchondria 57.48 20.01 1

2. Self-esteem 31.74 5.74 -25" 1

3. Health anxiety 10.98 5.66 527 -37" 1

4. Obsessive—compulsive symptoms 16.64 11.41 417 -39" 50" 1

N=207."" p< .01
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Health anxiety

a;=-34> b;=.41""

c=-.23""(c’=-.02)

Obsessive—compulsive
symptoms

Fig. 2 Mediation effects of health anxiety and obsessive—compulsive
symptoms in the relationship between self-esteem and cyberchondria.
Note: c - total effect; ¢’ — direct effect; " p<.01, e p<.001

Self-esteem

Cyberchondria

a;=-.33""

symptoms (a»: b=.37, SE=.06, p <.001). Moreover, health
anxiety and obsessive—compulsive symptoms had a positive
significant effect on self-esteem (b;: b=—.21, SE=.08,
p<.001; by: b=—24, SE=.08, p=.002). The total effect of
cyberchondria on self-esteem was significant (c¢: b=-.22,
SE=.07, p=.001). After entering both mediators to the mod-
el, the direct effect of cyberchondria on self-esteem was re-
duced to non-significance (¢’: b=-.03, SE=.08, p=71). The
total indirect effect of cyberchondria on self-esteem via health
anxiety and obsessive—compulsive symptoms was significant
(effect=—.19, boot SE = .04, boot 95% CI [—.29, —.11]), indi-
cating full mediation. The indirect effects of both mediators
were also significant (health anxiety: effect=—.11, SE=.04,
95% CI [-.20, —.03]; obsessive—compulsive symptoms: ef-
fect=—.09, boot SE =.03, boot 95% CI [—.15, —.04]). The
differences between indirect effect via health anxiety and in-
direct effect via obsessive—compulsive symptoms were not
significant (¢; =.02, boot SE =.06, boot 95% CI [-.09,
.13]). The tested model explained 20% of the variance (F[4,
202]=12.62, p<.001), and did not obtain a significant effect
of age as covariate (b=.10, SE=.07, p=12).

Discussion

First, the aim of our study was to examine the relationship
between self-esteem and cyberchondria. We found a direct
negative relationship between self-esteem and cyberchondria,
supporting H1. This result implies that low self-esteem leads
to higher cyberchondria considered as a specific health-related
PIU (Fergus and Dolan 2014; Fergus and Spada 2017). It
corresponds to previous findings, that self-esteem may be

Health anxiety

c=-22"(c’=-.03) >

Obsessive —compulsive
symptoms

Fig. 3 Mediation effects of health anxiety and obsessive—compulsive
symptoms in the relationship between cyberchondria and self-esteem.
Note: c - total effect; ¢’ — direct effect; **p <.01, 'k**p <.001

Cyberchondria Self-esteem
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viewed as a predictor variable for problematic or pathological
Internet use (Armstrong et al. 2000; Durak and Senol-Durak
2014; Widyanto and Griffith 2011; Kim and Davis 2011) or
Internet addiction (Tsai et al. 2009; Aydin and Sari 2011;
Bozoglan et al. 2013; Btachnio et al. 2016; Ivanova 2013).
Our results suggest that individuals with low self-esteem may
have problems with uncontrollable and excessive behaviors
related to various activities within Internet, like repetitive
checking health-related information, assessing somatic symp-
toms, comparing data through recurrent verification of con-
tent. Consequently, low self-esteem may result in becoming
susceptible to cyberchondria as a specific type of PIU,
expressed in a reduced ability to control Internet use (Fergus
and Dolan 2014; Fergus and Spada 2017). We thus propose
considering self-esteem as one of the potential predictors of
cyberchondria. It should be emphasized that although the var-
iance explained by self-esteem in cyberchondria was not large
(5%), it was statistically significant. In sum, one might expect
that factors accounting for various forms of PIU might relate
to cyberchondria as well. In future studies, self-esteem should
not be overlooked in the explanation of cyberchondria.

Second, we examined the mediating role of health anxiety
and obsessive—compulsive symptoms in the relationship be-
tween self-esteem and cyberchondria. Our results indicated
that low self-esteem predicts cyberchondria through health
anxiety and obsessive—compulsive symptoms parallelly,
supporting H2. This is consistent with previous proposals
and empirical findings related to negative relationship be-
tween self-esteem and health anxiety (Marcus 1999; Noyes
et al. 2005; Starcevic 1990; Watson and Pennebaker 1989;
Hollifield et al. 1999) and between health anxiety and
cyberchondria (McMullan et al. 2019). Individuals with dys-
functional self-beliefs might be more prone to activate errone-
ous cognitions about health and produce negative interpreta-
tion of even neutral stimuli related to health e.g. physical
symptoms of a common cold. This could lead to engaging in
seeking reassurance through excessive and repeated health-
related Internet searching i.e., cyberchondria (Fergus 2013,
2015). At the same time, our results complement the existing
body of knowledge about the relationship between self-
esteem and obsessive—compulsive symptoms (Fava et al.
1996; Ehntholt et al. 1999; Husain et al. 2014), and associa-
tions of obsessive—compulsive symptoms with cyberchondria
(Fergus 2014; Norr et al. 2015a; Fergus and Russell 2016;
Bajcar et al. 2019). They imply that individuals with low
self-esteem may experience obsessive thoughts (i.e., negative
cognitions about own health), and compulsions (i.e., poorly-
controlled excessive searching for medical information on the
Internet) which in turn increase the possibility of
cyberchondriac behaviors. Presented direction of the relation-
ships corresponds to the vulnerability model of self-esteem, in
which low self-esteem is considered a risk factor for psycho-
pathology (Zeigler-Hill 2011).
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Following assumptions on the distinctiveness of health anx-
iety from obsessive—compulsive symptoms (e.g. Starcevic
2014; Hedman et al. 2017) our results indicated that these
two constructs parallelly mediated the relationship between
self-esteem and cyberchondria. We therefore speculated that
two different mechanisms were responsible for these mediated
relationships. Presumably individuals with low self-esteem
who therefore might suffer from health anxiety, may in conse-
quence become vulnerable to experiencing cognitive-affective
domains of cyberchondria (e.g. distress), while individuals
with low self-esteem struggling with obsessive—compulsive
symptoms may be predisposed to cognitive-behavioral part
of cyberchondria (e.g. distress, reassurance seeking compul-
sions and excessiveness). Possibly, anxious and obsessive
thinking about health (present in both, health anxiety and
obsessive—compulsive symptoms), stimulate reassurance-
seeking behaviors and compulsive checking, which function
as safety measures taken to alleviate health concerns. Although
the current study demonstrated the full mediation effect of the
two variables, it is possible that other psychological factors like
self-confidence, locus of control, intolerance of uncertainty, or
vulnerability to social influence mediate the relationship be-
tween self-esteem and cyberchondria. However, these assump-
tions require further investigation.

In this study, we also examined the potential for a reverse
direction in the relationships between the tested variables,
finding cyberchondria to be negatively and directly linked to
self-esteem. It is possible that cyberchondria serves as a pre-
dictive variable of low self-concept. Such reasoning can be
justified based on earlier findings that fear of illness may in-
terfere with stable feelings of self-worth (Marcus 1999). This
result aligns with more general findings on the negative rela-
tionship of PIU with overall well-being, particularly self-
esteem and life satisfaction (Mei et al. 2016; Cikrikci 2016).
In our study, the reverse relationship between cyberchondria
and self-esteem was also mediated by health anxiety and
obsessive—compulsive symptoms. Possibly then,
cyberchondria precedes feelings of health anxiety, obsessive
thoughts about health, and uncontrollable behaviors, which
altogether negatively relate to self-esteem. Described effects
support White and Horvitz’s (2009) findings that almost 40%
of those who are confronted with health-related information
online become distressed and anxious, but surprisingly con-
tinue the health-related online search.

Presented results are consistent with previous consider-
ations about the possible reciprocal relationship between
cyberchondria and: (i) health anxiety (te Poel et al. 2016;
Fergus 2013; Starcevic and Berle 2013; Singh et al. 2016;
Muse et al. 2012), and (ii) obsessive—compulsive problems
(Norr et al. 2015a; Fergus and Russell 2016). Also, the asso-
ciations between health anxiety, obsessive—compulsive symp-
toms, and self-esteem are in line with existing findings that
self-concept may be downgraded by health anxiety and

obsessive—compulsive symptoms (Marcus 1999; Fava et al.
1996; Silverstone 1991). In short, excessive searching for
medical information may increase health anxiety and reinforce
compulsive seeking behavior, which in turn leaves an individ-
ual with feelings of worthlessness, most probably due to fear
of unresolved health issues. These results correspond to the
scar model, indicating that relevant information about the self
may become distorted as a consequence of psychopathology
(Zeigler-Hill 2011). As suggested by Starcevic and Berle
(2013) and empirically verified by te Poel et al. (2016),
cyberchondria, health anxiety, and obsessive—compulsive
symptoms may be reciprocally related, creating an interdepen-
dent response “loop” mechanism. In addition, the bidirection-
al relationship between cyberchondria and self-esteem sheds
light on the potential role of cyberchondria in psychological
well-being. Due to correlational nature of our study we
avoided drawing conclusions about the causal relationships
among tested variables. Causality could be presumed upon
longitudinal study, in which self-esteem and cyberchondria
would be measured twice in two different time points (T1
and T3) and health anxiety and obsessive—compulsive symp-
toms in yet another time-point (T2).

The results also provide insights into the relationship be-
tween demographic variables and cyberchondria. In the pre-
liminary analysis, there was no effect of gender, but a signif-
icant negative effect of age on cyberchondria. However, in the
test of the mediation model, age as a covariate was non-sig-
nificant. These results suggest that behaviors related to
cyberchondria appear to be more prevalent among younger
people. We speculate that younger adults are more likely to
have unlimited access to the Internet and use it frequently.
Individuals with low self-esteem who go online to seek infor-
mation (including medical) may be more vulnerable to online
searching for health-related information (Widyanto and
Griffith 2011). However, further research is needed to inves-
tigate the effect of age on health-related Internet searching.

This study, although exploratory, contribute to the growing
body of knowledge on the association between self-esteem
and excessive health-related Internet use in healthy adults with
unrestricted access to the Internet. Presented outcomes are
consistent with previous results, suggesting that low self-
esteem is a vulnerability factor for PIU (Armstrong et al.
2000; Durak and Senol-Durak 2014; Mei et al. 2016; Kim
and Davis 2011), health anxiety (Marcus 1999; Noyes et al.
2005), and obsessive—compulsive symptoms (Fava et al.
1996; Ehntholt et al. 1999). Our findings indicate that low
self-esteem may intensify people’s fear of becoming ill, bring
about intrusive thoughts and uncontrollable acts, which to-
gether may lead to excessive use of the Internet in a search
for potentially comforting health-related information.
However, future research will ascertain whether low self-
esteem is related to cyberchondria as one of the Internet-
related problems.

@ Springer
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Implications

To the best of our knowledge, there are currently no specific
therapies for cyberchondria. In the context of a cognitive—
behavioral model our findings of relationships between
self-esteem, health anxiety, obsessive—compulsive symp-
toms, and cyberchondria shed light on a course for potential
interventions. Cyberchondria embracing cognitive process-
es e.g. obsessive thoughts about health, and dysfunctional
behaviors, such as health-related PIU may result in negative
consequences in different areas of an individual’s life
(Davis 2001). Given cognitive—behavioral therapy (CBT)
to be an optimal intervention for cyberchondria’s correlates,
i.e., low self-esteem (Fennell 1997; Waite et al. 2012),
health anxiety (Olatunji et al. 2014; Cooper et al. 2017),
obsessive—compulsive problems (Olatunji et al. 2013),
and pathological Internet use (Davis 2001; Spada 2017), it
is possible that CBT interventions suited for these disorders
could also generate positive results for cyberchondria. It is
likely that in the course of working on enhancing self-es-
teem, the risk for other psychiatric disorders might be less-
ened. Consequently, higher self-esteem might be related to
lower cyberchondria, both directly and indirectly, through
reducing general health anxiety and obsessive—compulsive
problems.

Similar to previous findings, the current results imply a
comorbidity of dysfunctions associated with cyberchondria.
Possibly, cyberchondria together with other disorders might
form a broader psychopathological syndrome. Treating these
dysfunctions will potentially prevent the emergence of
cyberchondria, and individually tailored CBT treatment could
facilitate quicker recovery.

Based on the reverse relationship between cyberchondria
and self-esteem, it might be possible that CBT interventions
targeting Internet-related problems could bring desired results
in treating cyberchondria as a type of excessive Internet use
(Fergus and Dolan 2014). Confronting excessive Internet
searches for health-related information might be beneficial in
terms of enhancing self-worth, and reducing the possibility of
clinical implications of cyberchondria (namely, health anxiety
and obsessive—compulsive symptoms).

The reverse relationship between cyberchondria and self-
esteem also implies that taking preventive measures against
cyberchondria may help to reduce the risk of various mental
disorders. From the individual perspective, enhancing users’
e-health literacy, would be both practical and advantageous
for each and every Internet user (Norman and Skinner
2006). E-health service providers could play a special role in
the prevention of cyberchondria through facilitating users’
understanding of content, providing warning about unreliable
sources, and regulating provision of e-health information. On
a system-wide scale, creating professional e-health services
run by medical professionals, health-care system members,

@ Springer

and government agencies might also prevent the emergence
of cyberchondria (Robertson et al. 2014).

More research is needed to clarify which psychological
disorders contribute to the emergence and maintenance of
cyberchondria. Before determining the direction of
cyberchondria therapy, it is necessary to detect the severity
of its symptoms. The diagnosis of non-psychological vari-
ables, such as age, gender, Internet accessibility, and time
devoted to online activities should also be controlled.
Finally, changes in both Internet content and Internet literacy
shall be monitored, as these may exacerbate cyberchondriac
behaviors.

Limitations and Future Research

Although this study offers new and interesting results, it has a
few limitations that need to be noted. First, the data were
collected from a non-clinical population through the use of
self-report instruments. Consequently, the results cannot be
generalized upon the clinical groups. Furthermore, the design
of this study was cross-sectional so in order to draw conclu-
sions on causal effects among tested variables longitudinal
research (starting in adolescence) is needed. Moreover, the
reciprocal relationship between the tested variables raise the
question of whether cyberchondria is a new dysfunction or
just a new term for the coexistence of already identified con-
structs, i.e., PIU, health anxiety and obsessive—compulsive
problems. Also, viewing cyberchondria as an abnormal be-
havioral pattern provoking distress and anxiety, there is a need
for studying personal contingencies, like intolerance of uncer-
tainty, which may contribute to the development or mainte-
nance of this condition.

Lastly, on average, the study’s participants were relatively
young and did not demonstrate high levels of cyberchondria.
Therefore, further research is required with a larger, more
heterogeneous group of participants, to appraise for differ-
ences in relationships between the level of cyberchondria
and potential detrimental consequences.

Conclusions

In conclusion, this study enables deeper understanding of the
cyberchondria phenomenon and its dispositional correlates.
The results indicate a direct relationship between self-esteem
and cyberchondria. Moreover, self-esteem is related to
cyberchondria via health anxiety and obsessive—compulsive
symptoms. In addition, in the reverse mediation model,
cyberchondria was significantly related to self-esteem. This
relationship was also parallelly mediated by health anxiety
and obsessive—compulsive symptoms. The findings of this
study contribute to the body of knowledge indicating that
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individuals with low self-esteem, health anxiety, and
obsessive—compulsive symptoms may be more vulnerable to
experiencing cyberchondria. The bidirectional relationship
between self-esteem and cyberchondria via health anxiety
and obsessive—compulsive symptoms potentially create the
“loop”, in which an individual with low self-esteem may be
more vulnerable to excessive searching of health-related in-
formation on the Internet, which in consequence may lead to
worsening of self-regard. It is reasonable to suggest that
cyberchondria relates to various psychopathology, which re-
quire relevant intervention. Intervention programs for
cyberchondria could be addressed through CBT, which has
been established as effective in the treatment of low self-es-
teem, health anxiety, obsessive—compulsive symptoms, and
PIU. Enhancing e-literacy and educating Internet users on
the skillful selection of reliable data sources would seem to
be the primary preventive techniques in curbing the detrimen-
tal effects of cyberchondria.
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