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Abstract
Background: Cyberchondria denotes excessive and repeat-
ed online health-related searches associated with an in-
crease in health anxiety. Such searches persist in those with 
cyberchondria, despite the negative consequences, resem-
bling a pattern of compulsive Internet use. Objectives: The 
aim of the present study was to assess compulsive health-
related Internet use in relation to cyberchondria while con-
trolling for related variables. Method: Adult participants  
(N = 749) were recruited from an online platform. They com-
pleted questionnaires assessing the severity of cyberchon-
dria (via the Cyberchondria Severity Scale [CSS]), compulsive 
Internet use adapted for online health-related seeking (via 
the adapted Compulsive Internet Use Scale [CIUS]), and lev-

els of intolerance of uncertainty and anxiety, as well as de-
pressive, somatic, and obsessive-compulsive symptoms. A 
logistic regression analysis was carried out to identify predic-
tors of scores above a cutoff value on the CIUS, indicating 
compulsive health-related Internet use. Results: The regres-
sion output showed that only the CSS total score and sex 
made a unique, statistically significant contribution to the 
model, leading to the correct classification of 78.6% of the 
cases. Of the CSS subscales, compulsion and distress were 
the most strongly associated with compulsive health-related 
Internet use. Conclusions: The finding that the adapted CIUS 
scores are associated with cyberchondria indicates that cy-
berchondria has a compulsive component, at least in terms 
of health-related Internet use. It also suggests that compul-
sive health-related Internet use persists despite the distress 
associated with this activity. Males may engage in cyber-
chondria more compulsively than females. These findings 
have implications for research and clinical practice.
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Introduction

For many people, the Internet is the main source of 
information on health [1–3]. Studies in the USA and Eu-
rope showed that more than 70% of Internet consumers 
conducted online health-related searches [4–6]. The most 
common reasons for visiting medical websites are seeking 
advice or information on symptoms, medical conditions, 
or treatments [7, 8] and discussing health concerns with 
others [9]. Presence of somatic symptoms is particularly 
associated with recent health-related Internet searches 
[10]. The feeling of anonymity on the Internet [11] may 
facilitate searches, queries, and discussions about stigma-
tized topics [12–14].

The growing availability of medical information on 
the Internet may help empower people and patients [1, 
15–17]. However, health-related information on the In-
ternet varies greatly in quality [18–21] and is not typi-
cally tailored to users’ needs. Laypersons have few sup-
ports and tools to evaluate the quality and credibility of 
such complex information [22, 23]. Regardless of the pos-
sible benefits to the patient-doctor relationship [24] and 
shared decision-making processes, it is uncommon for 
people (fewer than 1 in 3) to discuss Internet-derived 
health information with caregivers [7, 25].

In this context, studies have shown that searching for 
health information may increase levels of distress and un-
certainty about one’s feared condition in about a third of 
users [26–29], particularly in those with health anxiety 
[30]. People who are distressed about their health tend to 
search the Internet for health purposes more frequently 
[25, 30] and for longer amounts of time than others do. 
Ambiguous, conflicting, or inadequate online informa-
tion may increase uncertainty and distress during and fol-
lowing Internet searches, leading to a further increase in 
search behaviour in an attempt to obtain reassurance [27, 
31]. Such reassurance seeking may in turn contribute to 
further anxiety.

Increased anxiety associated with excessive or repeat-
ed health-related Internet searches is called cyberchon-
dria [32, 33]. The phenomenon denotes a distressing and 
problematic behaviour rather than a diagnostic entity 
[34]. It can be time-consuming [28, 33] and may lead to 
functional impairment [26] and increased healthcare use 
[35]. Cyberchondria and health anxiety are closely related 
but nonetheless distinct constructs, as cyberchondria also 
occurs in people without a previously heightened health 
anxiety [35, 36].

Online searches arising from the feeling of uncertainty 
and the continuation of such searches until a feeling of 

(transient) reassurance is obtained suggest possible links 
between cyberchondria and intolerance of uncertainty 
and obsessive-compulsive disorder (OCD) symptoms. 
These relationships were demonstrated in previous stud-
ies [31, 36–38]. Fewer studies have explored the associa-
tion between cyberchondria and anxiety (other than 
health anxiety) and depressive symptoms. However, me-
dium-strength correlations between scores on the Cyber-
chondria Severity Scale (CSS) and measures of depressive 
symptoms have been observed [39].

Cyberchondria also appears to have compulsive fea-
tures, the behaviour persisting despite its negative effects 
(i.e., searches are time-consuming and result in increas-
ing distress, neglect of commitments, conflicts with oth-
ers, difficulties with healthcare providers, and increasing 
use of health services) [28, 32, 33]. In terms of this persis-
tence in the face of negative consequences, cyberchondria 
may be associated with compulsive Internet use. Both 
constructs seem to share an inability to control Internet 
use despite persisting negative consequences [29, 40]. As 
repeatedly demonstrated for compulsive Internet use, 
coping motives (e.g., using the Internet to escape from 
negative emotions) [41–44] may also play a role in cyber-
chondria as a form of reassurance seeking and avoidance 
behaviour.

Such similarities notwithstanding, only a few studies 
have assessed the links between cyberchondria and prob-
lematic Internet use [29, 45]. These studies found that cy-
berchondria was strongly associated with compulsive In-
ternet use, independently from factors such as negative 
affect or health anxiety [45]. People who reported in-
creased health anxiety following Internet searches for 
medical information exhibited a significantly greater 
compulsive Internet use than others did [29]. These stud-
ies assessed Internet use behaviour by using scales such as 
the Compulsive Internet Use Scale (CIUS) [46] and the 
Problematic Internet Use Questionnaire [47]. The instru-
ments were administered to participants in their original 
form (e.g., “Do you continue to use the Internet despite 
your intention to stop?”), leaving open the possibility that 
the associations found in such studies could have been a 
consequence of the association between cyberchondria 
and a general pattern of compulsive Internet use rather 
than a pattern of compulsive health-related Internet use. 
Therefore, it is possible that people with cyberchondria 
use the Internet excessively for other purposes as well [32].

To the best of our knowledge, specific links between 
cyberchondria and compulsive health-related Internet 
use have not been studied. Therefore, the aim of the pres-
ent study was to assess compulsive health-related Internet 
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use in relation to cyberchondria while taking into account 
other relevant constructs (OCD symptoms, intolerance 
of uncertainty, depressive mood, anxiety, and somatic 
symptoms) and age, sex, and education. In view of the 
aforementioned preliminary findings, we hypothesized 
that there is a strong relationship between cyberchondria 
and compulsive health-related Internet use.

Method

Participants and Procedure
Participants for this study were enrolled from an Internet crowd-

sourcing platform called Prolific (https://www.prolific.ac/). This 
platform is specifically dedicated to research studies, and individuals 
who are interested in participating in research studies register with 
the platform to be informed of research opportunities [48]. The study 
was promoted entirely within the Prolific platform and participants 
were reimbursed for their time at the rate of approximately 5 GBP 
per person. Both the Nepean Blue Mountains Local Health District 
Human Research Ethics Committee (LNR/17/NEPEAN/88) in Aus-
tralia and the Cantonal Research Ethics Committee, Geneva (2018-
00055), in Switzerland approved the study protocol.

Informed consent was obtained from the participants online. 
They were compensated for their participation directly through 
the Prolific platform.

Participants were English-speaking persons who were at least 
18 years of age from the following countries: Australia, Canada, 
Ireland, New Zealand, the UK, and the USA. To be included in the 
present study, participants had to report that they searched for 
health-related information online during the previous 3 months. 
The recruitment procedure led to the inclusion of 749 participants 
in the study analyses.

Measures
The following self-report measures were administered online.

The Cyberchondria Severity Scale
The CSS [33] is a 33-item questionnaire that aims to assess the 

severity of cyberchondria. Items (e.g., “I enter the same symptoms 
into a web search on more than 1 occasion”; “I start to panic when I 
read online that a symptom I have is found in a rare/serious condi-
tion”) are rated on a 5-point Likert scale from 1 (never) to 5 (always). 
The severity of cyberchondria is reported by using the total score 
derived from 33 items. Previous exploratory factor analyses reported 
5 components (distress, compulsion, excessiveness, reassurance, and 
mistrust of medical professionals) [33]. The internal consistency 
(Cronbach’s α) of the CSS in the present sample was 0.95.

The Obsessive-Compulsive Inventory Revised
The Obsessive-Compulsive Inventory Revised (OCI-R) [49] is 

an 18-item measure of the severity of the symptoms of OCD. The 
OCI-R includes subscales for pure obsessions as well as for wash-
ing, checking, neutralizing, ordering, and hoarding obsessions and 
compulsions. Each item is rated on a 5-point Likert scale from 0 
(not at all) to 4 (extremely). It was reported that the OCI-R is able 
to differentiate OCD from anxiety disorders [50]. The internal 
consistency of the OCI-R in the present sample was 0.93.

The Intolerance of Uncertainty Scale, 12-Item Version
The Intolerance of Uncertainty Scale (IUS) [51] measures in-

tolerance of uncertainty. The 12 items are rated on a 5-point Likert 
scale from 1 (not at all characteristic of me) to 5 (entirely charac-
teristic of me). The scale has 2 factors/subscales of intolerance of 
uncertainty: inhibitory (e.g., “When I am uncertain I can’t func-
tion very well”) and prospective (e.g., “It frustrates me not having 
all the information I need”). In this study, the correlation between 
the 2 subscale scores was 0.76 (p < 0.01), suggesting a high level of 
shared variance. We therefore included total IUS-SF scores in the 
analyses. The internal consistency of the IUS-SF in the present 
sample was 0.93.

The Patient-Reported Outcomes Measurement Information 
System Emotional Distress – Short Form Questionnaire
The Patient-Reported Outcomes Measurement Information 

System Emotional Distress – Short Form Questionnaire (PROM-
IS) [52] includes 7 items that measure symptoms of anxiety. The 
items are rated on a 5-point Likert scale from 1 (never) to 5 (al-
ways). Scores on the PROMIS correlated strongly with other mea-
sures of anxiety [52]. The internal consistency of the PROMIS in 
the present sample was 0.94.

The Patient Health Questionnaire-9
The Patient Health Questionnaire-9 (PHQ-9) [53] is a 9-item 

assessment tool that measures depressive symptoms. Items are rat-
ed on a 4-point Likert scale from 0 (not at all) to 3 (nearly every 
day). The PHQ-9 showed good convergent validity in comparison 
to other self-report measures of depressive symptoms [54]. The 
internal consistency of the PHQ-9 in the present sample was 0.90.

The Patient Health Questionnaire-15 Somatic Symptom 
Severity Scale
The Patient Health Questionnaire-15 (PHQ-15) [55] is an in-

strument that measures the severity of common somatic symp-
toms (e.g., stomach pain, dizziness, and headache). Every item re-
lates to a distinct symptom and is scored on a 3-point Likert scale 
from 0 (not bothered at all) to 2 (bothered a lot). Scores on the 
PHQ-15 correlated strongly with other measures of somatic symp-
tom distress [55]. The internal consistency of the PHQ-15 in the 
present sample was 0.83.

The Compulsive Internet Use Scale
The CIUS [46] is a 14-item measure of compulsive Internet use. 

The items are rated on a 5-point Likert scale from 0 (never) to 4 
(very often). Item ratings are summed: the higher the score, the 
more severe the compulsive Internet use. The instrument includes 
items related to the following components of addictive behaviours: 
loss of control, preoccupation, withdrawal, conflict, and coping. A 
single factor solution was retained as the best-fit model in different 
linguistic samples [56–60]. The internal consistency of the CIUS 
in the present sample was 0.95.

The items of the CIUS pertain to the general use of the Internet. 
To specifically assess health-related Internet use, we modified the 
questions as shown in the following example: “How often do you 
find it difficult to stop using the Internet when you are online?” 
was changed to “How often do you find it difficult to stop using 
the Internet for health-related purposes when you are online?” The 
psychometric properties of the CIUS and other Internet addiction 
scales such as the Internet Addiction Test [61] have been found to 
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be maintained [62] when adapted for specific types of Internet use, 
including Internet gaming, Internet gambling [62], and cybersex 
[63, 64].

Statistical Analyses
Descriptive statistics were first computed to summarize par-

ticipants’ characteristics. Because of the strong positive asymmetry 
of the CIUS as a dependent variable, the previously continuous 
variable had to be categorized after an unsuccessful log transfor-
mation. A cutoff of 21, based on previous studies [65, 66], was used 
in a binary logistic regression with 2 CIUS groups (0: 0–21 score 
group vs. 1: 22–56). A score >21 indicates a compulsive health-
related Internet use. For all analyses, a p value of 0.05, two-tailed, 
was considered significant.

Missing Values
Of the original 1,048 IP addresses recorded, 27 were duplicates, 

25 participants provided no data at all, and 245 did not search for 
health-related information online during the previous 3 months. 
Therefore, they were excluded. Of the remaining 751 participants, 
2 did not provide their age, leading to a final sample of 749 par-
ticipants whose data were used in the analyses.

Results

Participants’ characteristics are reported in Table  1. 
Note that Education has been recoded as a binary cate-
gorical variable (1 = any university level vs. 0 = no univer-

sity level) for further analyses because participants with a 
university level of education were overrepresented and 
participants in the 3 categories with lower educational 
level were therefore lumped together.

A binary logistic regression was performed on the di-
chotomized CIUS variable with independent variables in-
cluding age, education, sex, cyberchondria (CSS), intoler-
ance uncertainty (IUS), obsessive-compulsive symptoms 
(OCI-R), depressive symptoms (PHQ-9), anxiety symp-
toms (PROMIS), and somatic symptoms (PHQ-15) to 
predict group membership. However, when depression 
(PHQ-9) and anxiety (PROMIS) were entered in the re-
gression as independent variables, signs of multicol-
linearity appeared, particularly suggested by the strong 
correlation between the PROMIS and the PHQ-9 (r = 
0.75; p < 0.001). This multicollinearity was also supported 
by a tolerance score of 0.35 and a variance inflation factor 
of 2.85 for the PHQ-9, which met the established criteria 
for multicollinearity (tolerance <0.40 and variance infla-
tion factor >2.5) [67]. Consequently, the PHQ-9 was re-
moved from further analyses.

The final analyses indicate that the full model contain-
ing age, education, sex, CSS, IUS, OCI-R, PHQ-15, and 
PROMIS was statistically significant ([χ28, N = 749] = 
236.87, p < 0.001) over the model with the constant only. 
The model, as a whole, explained between 27% (Cox and 

Table 1. Sample characteristics (N = 749)

Value

Age, mean (SD), range, years 35.38 (11.67), 18–75
PHQ-9, mean (SD), range 8.42 (6.35), 0–27
PROMIS, mean (SD), range 18.13 (6.80), 7–35
IUS-SF, mean (SD), range 32.43 (10.556), 12–60
OCI-R, mean (SD), range 16.21 (13.96), 0–69
PHQ-15, mean (SD), range 8.68 (5.07), 0–28
CSS, mean (SD), range 72.98 (22.98), 37–150
Sex (female), % 69.07
Education, %

Not completed high school education (12 years) 2.13
Completed vocational training 6.53
Completed high school education (12 years) 26
Any university-level education (not necessarily completed) 65.2

CIUS scores, %
0–21 69.8

22–54 30.2

PHQ-9, Patient Health Questionnaire-9; PROMIS, Patient-Reported Outcomes Measurement Information 
System Emotional Distress – Short Form Questionnaire; IUS-SF, Intolerance of Uncertainty Scale, 12-item 
version; OCI-R, Obsessive-Compulsive Inventory Revised; PHQ-15, Patient Health Questionnaire-15 Somatic 
Symptom Severity Scale; CSS, Cyberchondria Severity Scale; CIUS, Compulsive Internet Use Scale.
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Snell) to 38% (Nagelkerke R squared) of the variance in 
the CIUS status and correctly classified 78.8% of the cases. 
The regression output (Table 2) showed that only two of 
the independent variables, namely, cyberchondria and 
sex made a unique, statistically significant contribution to 
the model. In other words, more prominent cyberchon-
dria symptoms and male sex were both associated with an 
increased risk of belonging to the high CIUS group.

As it can be argued that a partial overlap in the content 
between the compulsion subscale of the CSS (which con-
sists of items assessing interference that results from ex-
cessive online health information seeking) and the CIUS 
(which includes items assessing loss of control, preoccu-
pation, withdrawal, conflict, and coping as components 
of addictive behaviours) may account for their relation-
ship, we fit a new logistic model after removing the com-
pulsion subscale score from the total score of the CSS. The 
results indicated that cyberchondria still remained a 
strong and significant predictor of the CIUS status, 
exp(β1) = 1.07, with 95% CI [1.06; 1.09], p < 0.001.

There was also a partial overlap between item 5 of the 
CIUS (“lack of sleep due to using the Internet for health-
related purposes”) and item 31 of the CSS (“troubles get-
ting to sleep after researching symptoms or perceived 
medical conditions online, as the findings play on my 
mind”). Therefore, we conducted another binary logistic 
regression analysis after removing the score on item 31 
from the CSS. This analysis showed that cyberchondria 
still remained a strong and significant predictor of the 

CIUS status, exp(β1) = 1.08, with 95% CI [1.06; 1.10], p < 
0.001.

Considering that there was a strong multicollinearity 
when simultaneously including various subscales of the 
CSS as independent predictors in the regression analyses, it 
was not possible to examine which subscales of the CCS best 
predicted the CIUS status. Consequently, we examined the 
association between the CIUS status and subscales of the 
CSS with point-biserial correlation analyses. The results 
showed that compulsion (r = 0.52, p < 0.001), distress (r = 
0.50, p < 0.001), excessiveness (r = 0.40, p < 0.001) reassur-
ance (r = 0.38, p < 0.001), and to a lesser extent mistrust  
(r = 0.13, p < 0.001) were all significantly and positively as-
sociated with compulsive health-related Internet use.

Discussion

The aim of the present study was to assess compulsive 
health-related Internet use in relation to cyberchondria 
and other variables. In contrast to previous studies, which 
assessed compulsive general Internet use [29, 45], our 
study specifically assessed compulsive health-related In-
ternet use. This provided confidence that our results were 
not related to other, non-health-related forms of compul-
sive Internet use (e.g., those involving social networking, 
gaming, or watching pornography) [32]. In addition, to 
avoid potential circularity due to the moderate to strong 
link commonly reported between health anxiety and cy-

Table 2. Binary logistic regression analysis of 749 participants searching for health information on the Internet

Outcome Predictor β SEβ χ2 
(Wald’s)

df p value eβ 
(odds ratio)

95% CI for eβ

lower upper

CIUS 
(low vs. high)

Age 0.00 0.00 0.16 1 0.69 1.00 0.99 1.02
Education (below university level) 0.16 0.20 0.62 1 0.43 1.17 0.79 1.74
Sex (male) 0.53 0.21 6.43 1 <0.05 1.69 1.13 2.54
CSS 0.06 0.00 91.45 1 <0.001 1.06 1.05 1.07
IUS-SF −0.01 0.01 0.67 1 0.41 0.99 0.97 1.02
OCI-R 0.01 0.01 1.91 1 0.17 1.01 0.99 1.03
PHQ-15 −0.03 0.03 1.19 1 0.28 0.97 0.92 1.02
PROMIS 0.03 0.02 2.19 1 0.14 1.03 0.99 1.08
Constant −5.86 0.65 81.94 1 0.00 0.00 – –

Regarding education and sex, the group of reference was participants with “any university level” and female, respectively. CIUS, 
Compulsive Health-Related Internet Use Scale; CSS, Cyberchondria Severity Scale; IUS-SF, Intolerance of Uncertainty Scale, 12-item 
version; OCI-R, Obsessive-Compulsive Inventory Revised; PHQ-15, Patient Health Questionnaire-15 Somatic Symptom Severity Scale; 
PROMIS, Patient-Reported Outcomes Measurement Information System Emotional Distress – Short Form Questionnaire; CIUS, 
Compulsive Internet Use Scale.
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berchondria [35], we included an assessment of general 
anxiety rather than a measure of health anxiety.

The main finding of the study is that cyberchondria, as 
assessed by the CSS, significantly predicted compulsive 
health-related Internet use, as measured by the modified 
CIUS, while other relevant factors frequently associated 
with cyberchondria, such as OCD symptoms, intolerance 
of uncertainty [31, 36–38] and anxiety, and somatic 
symptoms [39] were controlled for. This result held true 
even when the score on the compulsion subscale of the 
CSS and a partially overlapping item from the distress 
subscale of the CSS were removed from the total score of 
the CSS. This finding is concordant with previous reports 
showing an association between cyberchondria and com-
pulsive Internet use [29, 45]. Furthermore, the adaptation 
of the CIUS for health-related Internet use supports the 
specific link between cyberchondria and compulsive pat-
terns of health-related Internet use.

Among the CSS subscales, compulsion (e.g., “Re-
searching symptoms or perceived medical conditions on-
line interrupts my online leisure activities”) and distress 
(e.g., “I have trouble relaxing after researching symptoms 
of perceived medical conditions online”) were the most 
strongly associated with compulsive health-related Inter-
net use. While a strong relationship between the compul-
sion subscale of the CSS and compulsive health-related 
Internet use could be expected, a finding that emotional 
and bodily distress related to excessive online health in-
formation seeking and compulsive health-related Inter-
net use is novel and particularly important. This is be-
cause it supports the key notion about compulsive health-
related Internet use, that is, that it persists despite distress 
associated with this activity. Furthermore, the fact the 
other dimensions of the CSS, namely, reassurance, exces-
siveness and mistrust, also positively and significantly 
correlated with compulsive health-related Internet use 
suggests that various other aspects of cyberchondria con-
tribute to the outcome as well.

The present study also showed that males were more 
at risk for compulsive health-related Internet use com-
pared to females. To the extent that there is a close rela-
tionship between compulsive and addictive Internet use, 
this finding is in agreement with the usually higher in-
volvement of men in addictive behaviours [68, 69]. Fur-
ther research should focus more on these potential differ-
ences, as that could also reveal different behavioural pat-
terns and mechanisms associated with cyberchondria.

The other variables included in the study – age, educa-
tion, intolerance of uncertainty, OCD symptoms, anxiety, 
and somatic symptoms – did not significantly relate to 

compulsive health-related Internet use. As mentioned 
earlier, several of these variables are associated with cy-
berchondria. This finding can be interpreted as an insuf-
ficient impact of such variables on the shared features of 
cyberchondria and compulsive Internet use, namely, the 
compulsive aspect that appears to be common to both. 
Increasing our understanding of cyberchondria calls for 
studies of the relationships between motives (in particu-
lar those related to coping) for online health information 
seeking and compulsive health-related Internet use.

The results of the present study have to be considered 
in light of several limitations. First, our use of an online 
crowdsourcing recruitment platform may have resulted 
in possible self-selection biases [70]. Furthermore, we 
cannot exclude the possibility that participants may have 
been searching for information on behalf of relatives, 
rather than regarding their own health. Some participants 
might have searched for health information online for 
reasons that are not related to health anxiety or any other 
psychopathology. For example, some individuals could 
engage in this activity out of curiosity. In addition, given 
the high number of participants holding a university de-
gree, it is also possible that searching for symptoms may 
have occurred due to professional reasons.

Studies which investigate these are warranted. We also 
note that our sample may not be representative of Inter-
net users worldwide and are possibly closer to the Inter-
net users samples of the respective countries involved in 
the study at hand, particularly if we consider the high rate 
of university-level education in our sample. Moreover, 
concerns about inattentiveness among participants who 
participate in research studies through crowdsourcing 
platforms [72] may not be well founded, with some evi-
dence suggesting that this limitation applies in equal mea-
sure to other forms of recruitment. Second, as women 
were overrepresented in the sample, the results should be 
generalized only with caution. Third, the cross-sectional 
design of the study did not allow exploration of causal or 
temporal relationships between variables. Finally, apply-
ing a cutoff score for the CIUS may in some respects be 
artificial or prone to error. However, a cutoff of 21 has 
been determined by latent class analysis to maximize sen-
sitivity for detection of cases meeting the proposed crite-
ria for the DSM-5 Internet gaming disorder [66].

Study limitations notwithstanding, we conclude that 
compulsive health-related Internet use is significantly as-
sociated with cyberchondria. The study suggests that cy-
berchondria has a compulsive component, at least re-
garding health-related Internet use. This compulsivity 
and its link with addictive propensity have implications 
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for future research on cyberchondria with regards to as-
sessment of various processes and factors involved in ad-
dictive behaviours, such as cue reactivity and attentional 
biases [68, 69], prefrontal control [70], decision-making 
[71], metacognitions [72], and motivation for escape. In 
terms of clinical and treatment implications, the present 
study suggests a need to take into account and target a 
possible addictive component of cyberchondria.
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