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Abstract: Cyberchondria is a dysfunctional behavioral pattern characterized by an excessive and
anxiety-amplifying engagement in searching for reassuring health information on the Internet.
Research demonstrated that somatic symptoms and health anxiety might foster maladaptive health-
related behaviors, such as cyberchondria. However, the relationships between somatic symptoms,
health anxiety, and cyberchondria have been scarcely examined. Accordingly, this study aimed
to test the mediating effect of health anxiety on the association between somatic symptoms and
cyberchondria. Four hundred and thirty-one adults from the community (158 males, 36.66%), aged
between 18 and 74, were recruited via an online survey. Participants completed self-report measures
of somatic symptoms, health anxiety, and cyberchondria. A mediation analysis demonstrated that
the severity of somatic symptoms predicted increased levels of cyberchondria and that health anxiety
partially mediated this association. Therefore, interventions aimed at decreasing health anxiety may
also play a role in decreasing the risk of developing cyberchondria.
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1. Introduction

Cyberchondria is a dysfunctional behavioral pattern characterized by an excessive
and anxiety-amplifying engagement in searching for medical or health-related information
on the Internet. Cyberchondria is associated with high levels of distress and reduced
perception of well-being [1,2]. Latest diagnostic and classification psychiatric systems, such
as the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition Text Revision
(DSM-5-TR [3]) and 11th Revision of the International Statistical Classification of Diseases
(ICD-11 [4]) do not include cyberchondria among mental disorders. However, there is a
growing consensus among scholars that cyberchondria is becoming a public health issue [2].
Indeed, cyberchondria has specific clinical characteristics and is associated with functional
impairment. The three main features of cyberchondria are: (a) compulsive use of Internet
platforms to search for medical or health-related information, usually with the purpose
of obtaining reassurance about one’s own symptoms; (b) increase in the levels of distress
or anxiety as a result of online health searches, with this increase persisting over time;
(c) increase in online health searches and reassurance seeking over time, despite their
negative consequences [5].

Cyberchondria has been considered a problematic online behavior [6]. Notably, an exces-
sive engagement in online activities may be associated with addictive-like symptoms (e.g.,
withdrawal and tolerance) [7,8], which may arise during childhood or adolescence [9–11].
According to the compensatory model of Internet use [12], an excessive engagement in
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online activities may represent an attempt to cope with psychological and interpersonal
difficulties [13]. For example, research has demonstrated that individuals with psychologi-
cal vulnerabilities—such as insecure attachment [14–16], emotion dysregulation [17–19],
maladaptive personality traits [20,21], and dissociation [22]—may excessively rely on on-
line activities to increase their sense of belongingness or to alleviate painful feelings (e.g.,
health anxiety). Accordingly, the correlations between cyberchondria and problematic
Internet use have been fairly strong, ranging between r = 0.43 and 0.59 [23–25]. Such signif-
icant association highlights relevant features that are common to both, including excessive
involvement in online activities, diminished control over these activities, and continued
engagement despite the negative consequences. Moreover, people with cyberchondria are
at a higher risk of reporting other problematic online behaviors [26]. However, Baggio and
colleagues [6] demonstrated that problematic online behaviors (including cyberchondria)
occurred as distinct entities, which suggests the need to identify specific risk factors for
each of these conditions.

Previous studies revealed several risk factors for cyberchondria, including health
anxiety [27], obsessive-compulsive symptoms [28,29], intolerance of uncertainty [30–32],
and negative metacognitive beliefs (i.e., the perception of uncontrollability and negative
evaluation of thoughts concerning health) [33–35]. Notably, Zheng and colleagues [36]
investigated the relevant antecedents of cyberchondria and proposed a model in which
a perceived health threat arising from somatic symptoms causes health anxiety, which,
in turn, leads to online health searches, whereby “information insufficiency” mediates
this relationship. Online health searches have a strong and positive relationship with
cyberchondria, with negative metacognitive beliefs moderating this relationship.

According to the reassurance-seeking model of cyberchondria [37], individuals with
high levels of health anxiety search for health information online to find reassurance about
their health concerns. Despite the failure of the previous reassurance-seeking behavior to
provide sufficient relief resulting in a heightened anxiety, online health searches continue
and eventually become excessive and problematic, thus constituting the behavioral pattern
of cyberchondria.

It is noteworthy that the clinical syndrome characterized by health-related worries
and disease conviction has been termed “hypochondriasis” for long time [38]. However,
the American Psychiatric Association [39] removed the term “hypochondriasis” from the
latest versions of its classification of mental disorders, and included two different clinical
syndromes that partially overlap with hypochondriasis, that is, illness anxiety disorder
and somatic symptom disorder [40], which are subsumed under the category of Somatic
Symptom and Related Disorders. Despite both these disorders being characterized by
preoccupation for one’s own health, illness anxiety disorder is characterized by none or mild
somatic symptoms, whereas somatic symptom disorder is diagnosed when an individual
reports clinically relevant somatic symptoms [39]. In the ICD-11 [4], hypochondriasis is
included instead among the Obsessive-Compulsive or Related Disorders. According to
the ICD-11 classification, the core feature of hypochondriasis is the preoccupation or fear
about the likelihood of suffering from one or more serious, progressive, or threatening-life
diseases. Health worries are associated with repetitive health-related behaviors—such as,
seeking evidence of illness on one’s own body, searching for information on dreaded illness
and seeking reassurance—or maladaptive behaviors aimed at avoiding health information—
e.g., avoiding medical appointments.

Although the extent of overlap between hypochondriasis and cyberchondria remains
unclear [2], some of the key constituents of hypochondriasis—somatic symptoms, health
anxiety and reassurance seeking—are of relevance for cyberchondria, which, however, also
includes the detrimental role of Internet searches in potentially reinforcing both health
anxiety and reassurance-seeking behaviors.

The relationships between somatic symptoms, health anxiety and normal and prob-
lematic help- and reassurance-seeking behaviors, such as online health searches and cyber-
chondria, remain insufficiently understood. Previous studies demonstrated that somatic
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symptoms are positively associated with health anxiety [41,42] and that somatic symptoms
and health anxiety may increase the likelihood of seeking medical treatments [43,44]. Even
though the severity of somatic symptoms was reported to be an independent predictor of
online health searches [45], there is evidence [46] that health anxiety mediates the positive
association between somatic symptoms and dysfunctional illness behaviors.

The present study was conducted to clarify the links between somatic symptoms,
health anxiety and cyberchondria. Specifically, its main aim was to examine the potentially
mediating role of health anxiety in the relationship between somatic symptoms and cyber-
chondria in a sample of adults from the community. The following three hypotheses were
tested: (a) somatic symptoms, health anxiety and cyberchondria are positively associated
with each other; (b) somatic symptoms and health anxiety predict increased levels of cy-
berchondria; (c) the positive association between somatic symptom and cyberchondria is
mediated by health anxiety.

2. Materials and Methods
2.1. Participants and Procedure

The current study involved a sample of 431 adults from the community (158 males,
36.66%), ranging in age from 18 to 74 years (M = 34.64; SD = 12.01). The average number of
years of education was 16.49 (SD = 2.88). No differences between genders were found for
age and years of education (see Table 1).

Table 1. Descriptive statistics and gender differences 1.

Full Sample Males Females

(n = 431) (n = 158) (n = 273)

M (SD) Range M (SD) M (SD) t(429) p

Age 34.64 (12.01) 18–74 35.78 (12.20) 34.01 (11.88) 1.48 0.14
Years of education 16.49 (2.88) 8–21 16.15 (3.03) 16.69 (2.77) −1.89 0.06
Somatic symptoms 7.59 (5.07) 0–24 5.16 (4.26) 9.00 (4.97) −8.12 <0.01

Health anxiety 3.84 (2.65) 0–14 3.34 (2.50) 4.14 (2.70) −3.06 <0.01
Cyberchondria 22.67 (7.58) 12–48 21.10 (7.63) 23.58 (7.40) −3.31 <0.01

1 Somatic symptoms = Level 2—Somatic Symptom—Adult Patient, Health anxiety = Whiteley Index (WI), Cyberchon-
dria = Cyberchondria Severity Scale—Short Form (CSS-12).

Participants were recruited through advertisements published on social media (e.g.,
WhatsApp, Facebook). All advertisements contained a link that allow people to access an
anonymous online survey. People who electronically signed the informed consent were
administered a sociodemographic schedule and self-report measures. All questions had
to be answered to avoid missing data. Exclusion criteria were as follows: (a) age under
18 years; (b) diagnosis of a major mental disorder (e.g., schizophrenia, bipolar disorder or
major depression) or intellectual disability; (c) presence of a serious medical illness (e.g.,
diabetes, asthma, coronary heart disease, or cancer). The study received ethical approval
and was conducted in accordance with the Declaration of Helsinki.

2.2. Measures

A sociodemographic schedule was administered to collect information on gender,
age, and years of education. The following self-report measures were used to assess the
variables of interest.

The Cyberchondria Severity Scale (CSS [47]) is a self-report instrument which assesses
cyberchondria. The short form of the CSS (CSS-12 [48,49]) was used in this study. The
CSS-12 includes 12 items rated on a 5-point Likert scale (1 = “Never”; 5 = “Always”).
Example of an item is “I think I am fine until I read about a serious condition online”. Total
score is calculated by summing scores on all items. The CSS-12 demonstrated good psycho-
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metric properties, including good internal consistency and convergent and discriminant
validity [48,49]. In the current study, Cronbach’s alpha of the CSS-12 was 0.86.

The Whiteley Index (WI [38,50]) is a self-report instrument that assesses symptoms of
health anxiety, including health-related worries and beliefs. The WI comprises 14 dichoto-
mous questions, whereby participants respond with “Yes” or “No” to each item. Example
of an item is “Is it hard for you to believe the doctor when he tells you there is nothing
for you to worry about?” Answers are coded 1 for “Yes” and 0 for “No”, except for one
item which is reversely scored (i.e., “Yes” is scored 0 and “No” is scored 1). Total score is
computed by summing all item scores. The WI demonstrated good test-retest reliability
and validity [38]. In the current study, the KR-20 index of internal reliability for tests based
on dichotomous item was 0.74.

The Level 2—Somatic Symptom—Adult Patient [39,51] is a self-report instrument that
assesses the severity of common somatic symptoms. This instrument is adapted from
the well-validated Patient Health Questionnaire Physical Symptoms (PHQ-15 [52]). The Level
2—Somatic Symptom—Adult Patient comprises a list of 15 somatic symptoms. Participants
are asked to rate on a 3-point Likert scale (0 = “Not bothered at all”; 2 = “Bothered a lot”)
how much each symptom has bothered them in the last seven days. For example, Level
2—Somatic Symptom—Adult Patient includes “chest pain” and “nausea, gas, or indigestion”.
Scores on all items are summed to calculate the total score. In the current study, the
Cronbach alpha of the Level 2—Somatic Symptom—Adult Patient was 0.81.

2.3. Statistical Analyses

Descriptive statistics were computed for all variables. Gender differences concern-
ing age, years of education, somatic symptoms, health anxiety, and cyberchondria were
examined through t-tests. Associations between age, years of education, somatic symp-
toms, health anxiety, and cyberchondria were examined through Pearson’s correlation
analysis. A multiple linear regression analysis was performed to investigate the role of
somatic symptoms and health anxiety as predictors of cyberchondria, taking into account
the effects of sociodemographic variables (i.e., gender, age, and years of education). Finally,
a mediation analysis was computed to test whether health anxiety mediated the relation-
ship between somatic symptoms and cyberchondria. Socio-demographic variables were
entered as covariates in the mediation model. The scores on the scales assessing somatic
symptoms and health anxiety were mean-centered in order to reduce collinearity, and
5000 bias-corrected bootstrap samples were computed to test the significance of the indirect
effect. Thus, 95% confidence intervals comprising 0 indicated a nonsignificant indirect
effect. The mediation analysis was performed using Model 4 of the PROCESS Macro for
SPSS [53]. A p value of 0.05 was set as the criterion for statistical significance.

3. Results

Descriptive statistics and gender differences are reported in Table 1. Females reported
higher levels of somatic symptoms, health anxiety, and cyberchondria.

Pearson’s r correlations are displayed in Table 2. Age was negatively associated
with somatic symptoms and health anxiety, whereas years of education were negatively
associated with cyberchondria. Significant and positive associations were found among
somatic symptoms, health anxiety, and cyberchondria.

Results of multiple linear regression are shown in Table 3. Somatic symptoms and
health anxiety positively predicted cyberchondria. Moreover, fewer years of education
were associated with higher levels of cyberchondria.

Mediation analysis demonstrated that the positive association between somatic symp-
toms and cyberchondria was partially mediated by health anxiety (Figure 1). Control for
covariates showed that years of education were significantly and negatively associated
with cyberchondria (B = 0.280, se = 0.117; 95% CI [−0.510, −0.501]; p = 0.017).
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Table 2. Pearson’s r correlations among the investigated variables 2.

2. 3. 4. 5.

1. Age 0.08 −0.17 ** −0.17 ** 0.06
2. Years of Education – −0.03 −0.08 −0.11 *
3. Somatic symptoms – 0.55 ** 0.40 **

4. Health anxiety – 0.44 **
5. Cyberchondria –

2 Somatic symptoms = Level 2—Somatic Symptom—Adult Patient, Health anxiety = Whiteley Index (WI), Cyberchon-
dria = Cyberchondria Severity Scale—Short Form (CSS-12); * p < 0.05, ** p < 0.01.

Table 3. Regression model predicting the severity of cyberchondria 3.

B SE Partial r t p

Gender 0.68 0.72 0.05 0.95 0.34
Age 0.03 0.03 0.05 0.98 0.33

Years of education −0.24 0.11 −0.10 −2.14 0.03
Somatic symptoms 0.32 0.08 0.19 4.00 <0.01

Health anxiety 0.90 0.15 0.29 6.19 <0.01
3 Gender = “male” was coded as 1 and “female” was coded as 2, Somatic symptoms = Level 2—Somatic Symptom—
Adult Patient, Health anxiety = Whiteley Index (WI), Cyberchondria = Cyberchondria Severity Scale—Short Form
(CSS-12); Model: F(5,425) = 27.23; p < 0.001; R2 = 0.24.
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Figure 1. Mediating effects of health anxiety on the relationship between somatic symptoms and
cyberchondria.

4. Discussion

The results of the current study supported our hypotheses, demonstrating that (a) so-
matic symptoms, health anxiety, and cyberchondria positively correlated with each other;
(b) cyberchondria was predicted by a greater severity of somatic symptoms and higher lev-
els of health anxiety; (c) health anxiety partially mediated the positive association between
somatic symptoms and cyberchondria.

The finding of a positive association between the severity of somatic symptoms and
levels of health anxiety is in agreement with a body of research [54,55] suggesting that
somatic symptoms, especially those that are medically unexplained, evoke health-related
worries and beliefs which, in turn, leads to a selective attention to bodily cues. This results
in a selective perception of bodily experiences, which might further increase the severity
of somatic symptoms and levels of health anxiety. Indeed, studies confirm that somatic
symptoms and health-related worries affect each other [42,56,57].

The finding of a positive association between the levels of cyberchondria and both
the severity of somatic symptoms and levels of health anxiety corresponds to the find-
ings of previous research, especially with respect to the link between cyberchondria and
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health anxiety [23,58,59]. The strength of the latter relationship was also confirmed by one
systematic review and meta-analysis [60].

The multiple linear regression analysis and mediation analyses provided further
insight into the relationships between somatic symptoms, health anxiety, and cyberchondria.
Although a greater severity of somatic symptoms and higher levels of health anxiety both
made cyberchondria more likely, health anxiety partially mediated the association between
somatic symptoms and cyberchondria. This is a novel and important finding, because
it indicates that the severity of somatic symptoms by itself may not be a sufficient risk
factor for cyberchondria. While the severity of somatic symptoms predicts online health
searches [45], the study suggests that these searches are likely to result in cyberchondria in
the presence of prominent health anxiety. Similarly, Starcevic et al. [61] reported that the
link between cyberchondria and somatic symptoms was indirect and weaker than the one
between cyberchondria and health anxiety. Interestingly, a study by Ma et al. [46] reported
that health anxiety mediated the impact of somatic symptoms on illness behavior. However,
that study was conducted in patients with depression and examined functional somatic
symptoms and a broad construct of illness behavior, which may also include cyberchondria.

Gender differences were also found in the study, with females demonstrating a greater
severity of somatic symptoms and higher levels of health anxiety and cyberchondria than
males. These findings support previous studies suggesting that females are more prone
to experiencing somatic symptoms [62,63] and internalizing symptoms, including health-
related worries, and reassurance-seeking behaviors [64]. Accordingly, a recent literature
review found that female gender increased the likelihood of developing cyberchondria [65].

Correlation analyses demonstrated significant associations between sociodemographic
characteristics and the variables of interest. Younger age was associated with a greater
severity of somatic symptoms and higher levels of health anxiety. A negative association
between age and somatic symptoms is in contrast to previous studies, suggesting that older
adults have a higher risk of experiencing somatic symptoms [66,67]; this calls for further
research on the topic. A negative association between age and health anxiety supports
previous research demonstrating that older adults experience lower levels of health anxi-
ety [68]. Moreover, years of education negatively predicted cyberchondria. This finding
is consistent with previous research and suggests that individuals with a low educational
level may be less capable of evaluating the quality of online health information [69]. In
this context, the lack of reassuring information could lead some less educated individuals
to repeatedly search for health information on the Internet, increasing hypochondriac
preoccupation and the risk for cyberchondria [70].

The current study comes with limitations that should be carefully addressed. Its
findings are derived from an Italian community sample and may not necessarily apply
to other populations, including people with severe medical conditions and those with
clinically significant levels of health anxiety or cyberchondria. Although we used well-
validated measures that demonstrated satisfactory psychometric properties, the self-report
instruments might be subject to biases that can result in measurement error; accordingly,
future research should also employ structured or semi-structured clinical interviews that
provide more reliable information. Furthermore, the cross-sectional design of the study did
not permit an in-depth examination of the causal relationships between variables, which
calls for longitudinal studies in the future. Finally, future research might investigate whether
other relevant variables (e.g., intolerance of uncertainty, health-related metacognitive beliefs,
anxiety sensitivity, and problematic Internet use) mediate or moderate the relationship
between somatic symptoms and cyberchondria.

5. Conclusions

Research is greatly needed to disentangle the specific psychopathological processes,
leading some individuals suffering from somatic symptoms to excessively search for
health online information, to the point that they develop cyberchondria. The present
study contributes to a better understanding of cyberchondria by further elucidating the
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relationships between somatic symptoms, health anxiety, and cyberchondria. In particular,
the study illuminates the role of somatic symptoms, which are often a starting point for
online health searches. If somatic symptoms trigger massive health anxiety, these searches
may be particularly likely to lead to cyberchondria because of the crucial role played by
health anxiety in its development.

Consequently, the key implication of the present study is about the prevention of
cyberchondria via procedures that would reduce the risk of developing prominent health
anxiety in the context of somatic symptoms. Such interventions have already been pro-
posed [71–73], and now the task is to test their ability to prevent cyberchondria or at least
decrease its severity.
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