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Abstract
Cyberchondria refers to excessive and repeated online health-related searching, which is associated with increased distress and 
anxiety. The Cyberchondria Severity Scale (CSS) is the most widely used measure for assessment of cyberchondria, and its 
shortened version (CSS-12) has recently been developed. The aim of the present study was to develop the Spanish version of 
the CSS-12 and test its psychometric properties. A community sample of 432 Spanish-speaking adults (67.6% women; mean 
age = 36.00 ± 15.22 years) completed the Spanish translation of CSS-12 along with measures of health anxiety, obsessive-
compulsive, anxiety and depressive symptoms. The Spanish version of the CSS-12 comprises a general cyberchondria fac-
tor and four specific factors (‘excessiveness’, ‘compulsion’, ‘distress’, and ‘reassurance’). Multi-group confirmatory factor 
analysis indicated measurement invariance across gender groups. Internal consistency values for the total score and subscales 
were good to excellent. The CSS-12 showed strong correlations with health anxiety, and moderate to low correlations with 
anxiety, obsessive-compulsive and depressive symptoms, supporting the convergent and divergent validity of the CSS-12, 
respectively. In conclusion, these results show that the CSS-12 is a valid and reliable tool for measuring cyberchondria in 
both genders in the general Spanish population.

Keywords  Cyberchondria · Short form of the Cyberchondria Severity Scale (CSS-12) · Bifactor model · Invariance across 
genders

The Internet and digital tools have had a great impact on how 
individuals access health information. In this sense, the Inter-
net has gained ground over traditional sources of health infor-
mation, such as medical books and encyclopedias or con-
sults with physicians. In part because searching for medical 
information on the Internet has many advantages, the Inter-
net is considered a low-cost tool for accessing information 

quickly, easily, and anonymously. These online searches 
can also empower individuals, allowing them to have more 
control over their personal health and their health care deci-
sions (McManus et al., 2014; Starcevic et al., 2020). In some 
cases, however, individuals may feel distress or anxiety dur-
ing or after online health research (OHR). This exacerbation 
of anxiety or distress about health because of excessive and 
repetitive health-related searches on the Internet is known as 
cyberchondria (Starcevic & Berle, 2013). Although the term 
“cyberchondria” has been criticized as potentially misleading 
and otherwise pejorative or stigmatizing because of its link 
with the concept of hypochondriasis (e.g., Brown, Skelly, & 
Chew-Graham, 2020), it has been widely used and generally 
accepted in the scientific literature (Starcevic, 2020).

A recently proposed “working definition” of cyber-
chondria includes excessive online health searches that 
are compulsive, serve the purpose of seeking reassurance, 
worsen anxiety or distress, and continue despite their neg-
ative consequences (Vismara et al., 2020). The concept of 
cyberchondria has been related to different disorders and 
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symptoms (Starcevic et al., 2019). In this sense, recent 
studies indicate that, although cyberchondria and health 
anxiety may share similar symptom presentations (e.g., 
an excessive and/or repetitive pattern of OHR may also be 
present in individuals with health anxiety), they can also 
reflect separate concepts (Fergus & Russell, 2016; Mathes 
et al., 2018; Starcevic et al., 2019). Likewise, cyberchon-
dria has also been associated with obsessive-compulsive 
symptoms, given the repetitive and unwanted nature of 
online health-related searches (Fergus & Russell, 2016; 
Norr et al., 2015b; Starcevic et al., 2019).

The Cyberchondria Severity Scale (CSS; McElroy & 
Shevlin, 2014) is a well-established and most commonly 
used measure of cyberchondria. McElroy and Shelvin 
developed the CSS based on the definition of cyberchon-
dria as a multidimensional construct that reflects both 
anxiety and an element of compulsivity. Furthermore, the 
CSS was developed to measure the distress level associ-
ated with cyberchondria symptoms.

The CSS consists of 33 items, which comprise five key 
domains (Compulsion, Distress, Excessiveness, Reassur-
ance, and Mistrust of Medical Professionals) assessed on 
separate subscales and derived from exploratory factor 
analysis. As described by McElroy & Shevlin (2014), the 
‘Compulsion’ factor refers to interference of OHR with 
different aspects of a person’s life (e.g., Researching symp-
toms or perceived medical conditions online interrupts my 
work [e.g., writing emails, working on word documents or 
spreadsheets]). The ‘Distress’ factor refers to the negative 
emotional responses that result from OHR (e.g., I find it 
hard stop worrying about symptoms or perceived medical 
conditions that I have researched online). The ‘Excessive-
ness’ factor denotes the repetitive and time-consuming 
nature of OHR (e.g., I read different web pages about 
the same perceived condition). The ‘Reassurance’ factor 
reflects the extent to which OHR leads a person to con-
sult with a medical professional (e.g., Discuss my online 
medical findings with my GP/health professional reassures 
me). Finally, the ‘Mistrust of Medical Professionals’ fac-
tor refers to the conflict that arises when the professional 
diagnosis does not match the individual’s self-diagnosis 
from OHR (e.g., I take the opinion of my GP/medical pro-
fessional more seriously than my online medical research 
[reverse-scored]).

Several studies have tested the factor structure and psycho-
metric properties of the original English version of the CSS 
(Fergus, 2014; Norr et al., 2015a), as well as the CSS trans-
lations into languages such as German (Barke et al., 2016), 
Turkish (Selvi et al., 2018; Uzun & Zencir, 2018), Polish (Baj-
car et al., 2019) and Portuguese (Silva et al., 2016).

Although the original version of the CSS presents good 
psychometric properties, it has been suggested that it could 
be improved by shortening it and removing the items of 

the Mistrust of Medical Professionals factor because of its 
theoretical ambiguity (e.g., Barke et al., 2016; Fergus, 2014; 
Norr et al., 2015a). Several proposals have been made in 
this regard. Fergus (2014) observed that a second-order CSS 
model including all the CSS items fit the data well once the 
Mistrust of Medical Professionals factor was excluded and 
concluded that this factor did not measure the same construct 
as the other CSS factors. Similarly, Norr et al. (2015a) pro-
posed a model of cyberchondria that comprised a separate 
Mistrust of Medical Professionals factor and a bifactorial 
model consisting of a General Cyberchondria factor and spe-
cific orthogonal factors (Compulsion, Distress, Excessive-
ness, and Reassurance). The first attempt to reduce the CSS 
was carried out by Barke et al. (2016) as part of the German 
validation of the CSS. They proposed a short version with 
15 items (CSS-15), which retained the good psychometric 
properties of the original version. The CSS-15 included the 
original five CSS subscales to assess the same domains of 
cyberchondria. In contrast to CSS-15, Fergus and Spada 
(2018) proposed a 12-item version of the CSS that excludes 
items of the Mistrust of Medical Professionals factor. This 
scale presented better internal consistency and convergent 
validity than the CSS-15 (Fergus & Spada, 2018).

The creators of the CSS also developed a 12-item version 
(CSS-12), excluding the Mistrust of Medical Professionals 
subscale, and selecting three items from each of the remain-
ing four subscales (McElroy et al., 2019). The three items of 
each factor were chosen based on the following criteria: fac-
tor loadings, endorsement rates, impact on subscale internal 
consistency, length, and content. An analysis of the factor 
structure of these 12 items showed that the bifactorial model 
provided the best fit for the data, as Norr et al. (2015a) con-
cluded after analyzing the full scale. Thus, McElroy et al. 
(2019) proposed that the structure of the CSS-12 consisted 
of a general and specific (orthogonal) cyberchondria fac-
tors (compulsion, distress, excessiveness, reassurance). The 
CSS-12 demonstrated good psychometric properties, includ-
ing internal consistency and convergent validity.

Besides the original validation study by McElroy et al. 
(2019), only the Italian version of the CSS-12 has been vali-
dated (Soraci et al., 2020). This version of the CSS-12 has 
demonstrated good psychometric properties, although the 
authors only tested a unidimensional model, without testing 
the originally proposed bifactorial model of the CSS-12.

In summary, the CSS has presented with a number of 
issues. First, several abbreviated versions of the CSS have 
been proposed, and they all have different properties. How-
ever, the CSS-12 of McElroy et al. seems to be the most 
appropriate because the criteria used to reduce the number 
of items appear justified and most comprehensive. Second, 
there are different views about the most appropriate factor 
structure for the CSS (e.g., four factors, four first-order fac-
tors and one second-order factor, bifactor, etc.), but no study 
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has compared the fit of all of these different factor structure 
proposals. In other words, there is a need to ascertain the 
most appropriate factor structure for the scale. Third, previ-
ous validation studies of the CSS, including both studies 
of the full version and those of the shorter versions, did 
not assess whether the structure of the instrument remained 
unchanged across genders. This is important because gender 
differences in the related construct of health anxiety have 
been observed (Bleichhardt & Hiller, 2007; Clarke et al., 
2008; Fink et al., 2004), although no gender differences have 
been found with regard to searching for health information 
on the Internet (e.g., Berle et al., 2020; Muse et al., 2012). 
Furthermore, to the best of our knowledge, no version of 
the CSS has been translated into Spanish, limiting assess-
ment of cyberchondria in the Spanish-speaking countries/
communities.

Accordingly, the specific goals of the current study are as 
follows: (a) translating the CSS-12 from English to Spanish; 
(b) establishing the psychometric properties (factor struc-
ture, internal consistency, convergent and divergent valid-
ity) of the Spanish version of the CSS-12; and (c) analyzing 
measurement invariance according to gender (configural, 
metric, structural, and error variance invariance).

Method

Participants and Procedure

Data were collected from a convenience sample between 
2019 and 2020. Participants were recruited from the gen-
eral community and university setting by snowball sampling, 
after providing relevant information via multiple channels, 
including face-to-face classes and social media, and invit-
ing participants to share a link to the survey with their 
acquaintances.

Participants completed all the measures through a secure 
survey platform (Limesurvey) and gave informed consent 
for their participation in this research. Approval for the 
study was obtained from the University of Valencia Human 
Research Ethics Committee.

The inclusion criteria for participation in the study were 
as follows: 1) age between 18 and 65 years, and 2) absence 
of any mental disorder or significant medical illness in the 
previous year due to a possible effect of these conditions on 
the pattern of online health searches.

Data initially obtained from the online platform were 
screened to exclude duplicates, inconsistent or obviously 
erroneous responses (e.g., current age of >100 years). The 
survey was completed by 459 individuals, but 27 individuals 
reported a current, diagnosed medical illness requiring treat-
ment and were excluded from the analyses. Therefore, the 
final sample comprised 432 non-clinical community adults 

(67.6% females; 32.4% males), ranging in age from 18 to 
63 years (Mean = 36.00; SD = 15.22). Most participants were 
single (49.8%), reported a medium socio-economic status 
(62.5%), and had a University-level education (68.1%).

Instruments

We administered four self-report instruments to assess 
cyberchondria, health anxiety, obsessive and compulsive 
symptoms and symptoms of depression and anxiety: CSS-
12, Short Health Anxiety Inventory (SHAI), Obsessive-
Compulsive Inventory-Revised (OCI-R), and Depression 
Anxiety Stress Scale 21 (DASS-21).

Cyberchondria

Severity of cyberchondria was assessed using the Short 
Form of the Cyberchondria Severity Scale (CSS-12; McEl-
roy et al., 2019). It is a 12-item self-report instrument, with 
responses recorded on a 5-point scale (from 1 = ‘never’ to 
5 = ‘always’) and total scores ranging between 12 and 60. 
The CSS-12 has demonstrated an appropriate reliability 
(Cronbach’s α for its subscales ranging between .73 and .90), 
as well as convergent and divergent validity (McElroy et al., 
2019). Psychometric properties of the Spanish version of the 
CSS-12 are reported in the Results section.

The adaptation of the CSS-12 into Spanish was conducted 
according to the procedure described by Beaton et al. (2000). 
First, two members of the research team with experience 
in translation/validation of questionnaires and expertise in 
the area of health behaviors (SA and GGS) independently 
translated the scale into Spanish. These two versions were 
subsequently compared and adjusted to agree on a prelimi-
nary Spanish version of the scale. This preliminary version 
was then back-translated into English by a bilingual pro-
fessional translator. There were minimal discrepancies that 
were discussed and considered until optimal agreement was 
reached. The final version is included in the Supplemen-
tary Information 2.

Health Anxiety

This construct was assessed using the Short Health Anxiety 
Inventory (SHAI; Salkovskis et al., 2002; Spanish version: 
Arnáez et al., 2019). The SHAI is an 18-item self-report 
measure that assesses health anxiety (i.e., concern for health, 
monitoring of changes in bodily sensations, and fear of the 
consequences of suffering from a serious illness) indepen-
dently of actual physical health status. It is composed of 
two subscales: ‘Likelihood of becoming ill’ and ‘Negative 
consequences of illnesses’. Responses on each item are 
rated on a 4-point Likert scale. The SHAI has demonstrated 
good reliability and validity in both clinical and non-clinical 
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samples (Arnáez et al., 2019; Salkovskis et al., 2002). In 
the present study, the internal consistency for the ‘total 
score’ (α = .90; ω = .90) and the ‘Likelihood of becoming 
ill’ subscale (α = .90; ω = .90) was excellent, and acceptable 
for the ‘Negative consequences of illness’ subscale (α = .67; 
ω = .70).

Obsessive and Compulsive Symptoms

The Obsessive-Compulsive Inventory-Revised (OCI-R; 
Foa et al., 2002; Spanish version: Fullana et al., 2005) is 
an 18-item self-report questionnaire that assesses distress 
associated with obsessions and compulsions, using a 5-point 
Likert scale. The OCI-R provides a total score (ranging from 
0 to 72) and scores on six subscales: ‘washing’, ‘checking’, 
‘neutralizing’, ‘obsessing’, ‘ordering’, and ‘hoarding’. The 
OCI-R has demonstrated excellent psychometric properties 
in the original (Foa et al., 2002) and Spanish versions (Bel-
loch et al., 2013; Fullana et al., 2005). Internal consistency 
in the present study was excellent (α = .90; ω = .90).

Symptoms of Depression and Anxiety

The Depression Anxiety Stress Scale-21 (DASS-21; Lovi-
bond & Lovibond, 1995; Spanish version: Daza et al., 2002) 
is a 21-item self-report questionnaire that assesses symp-
toms of emotional distress. The DASS-21 comprises three 
subscales: (a) ‘depression’, measuring symptoms typically 
associated with dysphoric mood; (b) ‘anxiety’, assessing 
symptoms of physical arousal, panic attack, and fear; and 
(c) ‘stress’, measuring symptoms such as tension, irritabil-
ity, or the tendency to overreact to stressful events. Each 
subscale is composed of seven items, and respondents rate 
each item on a 4-point Likert scale. The DASS-21 has shown 
high internal reliability and validity in both clinical (Osman 
et al., 2012) and non-clinical samples (Henry & Crawford, 
2005). The Spanish version has also demonstrated strong 
internal consistency and good convergent and discriminant 
validity (Daza et al., 2002). In the current study, only the 
anxiety and depression subscales were used; their internal 
consistency was excellent (α = .90, ω = .91 for anxiety and 
α = .93, ω = .93 for depression).

Statistical Analyses

The online platform employed to collect the data required 
participants to answer all the questions before proceeding to 
the next survey section, in order to avoid missing data. In a 
first step, descriptive statistics concerning sociodemographic 
characteristics were calculated to compile a profile of the 
sample using the SPSS statistical package (version 24.0). 
Then, Confirmatory Factor Analyses (CFAs) were conducted 
in order to check the goodness of fit of different factorial 

solutions for the CSS-12. The software used to perform these 
analyses was the EQS. 6.4 (Bentler, 2006). Non-normal 
distribution of categorical data was addressed by applying 
robust estimation methods (robust Maximum Likelihood, 
ML) (Finney & DiStefano, 2013). Goodness of fit for the 
CFA models was assessed through the following indices: 
The Root Mean Square Error of Approximation (RMSEA), 
the Comparative and Incremental Fit Indexes (CFI and 
IFI, respectively), and the Standardized Root Mean Square 
Residual (SRMR). Satorra-Bentler Chi-Square (χ2), general 
model significance (p), and Relative Chi-Square (χ2/df) are 
also reported. Excellent model fit was considered when χ2 
was not significant (p > .05), χ2/df was between 1 and 2, 
the CFI and the IFI were ≥ .95, the RMSEA ≤ .05, and the 
SRMR ≤ .05 (Bagozzi & Yi, 2011; Schermelleh-Engel & 
Müller, 2003). Using less restrictive criteria, values between 
2 and 3 for χ2/df, ≥ .90 for the CFI and the IFI, ≤ .08 for the 
RMSEA, and ≤ .10 for the SRMR were considered accept-
able (Hooper et al., 2008).

To assess whether the factor structure of the CSS-12 was 
valid in both males and females, multi-group CFAs accord-
ing to gender were carried out. Specifically, we tested four 
levels of measurement invariance: 1) configural (testing 
whether items load on the same factor across groups), 2) 
metric (testing whether item factorial loadings are equal 
across groups); 3) scalar (testing whether item intercepts 
are equal across groups) and 4) error variance invariance 
(testing whether item measurement errors are equal across 
groups). The adequacy of the increasingly constrained 
models was assessed through the difference between pairs 
of nested models (△) in the RMSEA, CFI and SRMR. A 
change ≥ .01 in the CFI, ≥ .015 in the RMSEA, and ≥ .03 
in the SRMR indicates a significant decrease in the model 
fit when testing for measurement invariance (Chen, 2007).

Internal consistency was assessed through the Ordi-
nal Cronbach’s alpha (α) and the McDonald’s Omega (ω) 
(including both total and hierarchical ω). These indices 
were calculated using the R package “userfriendlyscience” 
(Peters, 2014). According to the criterion proposed by Huns-
ley & Mash (2008), an internal consistency between .70 and 
.79 was considered appropriate, between .80 and .89 good 
and ≥ .90 excellent.

To test convergent validity of the CSS-12, we explored 
the relationships between cyberchondria and health anxi-
ety; and in order to test the divergent validity we analyzed 
associations between cyberchondria and obsessive-compul-
sive symptoms, and anxiety and depressive symptoms. To 
address this aim, we calculated Pearson zero-order correla-
tions between the CSS-12, the SHAI, the OCI-R, and the 
DASS-21. Finally, in order to test the robustness of these 
associations and to identify variables that predict cyberchon-
dria, a hierarchical linear regression analysis was performed 
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using the stepwise method (for a detailed description of the 
method, see Hair et al. (2010)).

Results

Structural Analysis and Measurement Invariance 
According to Gender

To assess whether the factor structure proposed by McElroy 
et al. (2019) was equivalent for the Spanish version of the 
CSS-12, we tested the adequacy of four factorial solutions: 
(a) the one-factor solution (i.e., all the items under a 1st 
order factor), (b) the four correlated 1st order-factor solu-
tion; (c) the bifactor model (i.e., a general cyberchondria 
factor together with four specific factors); and (d) a 2nd 
order model (i.e., grouping the four first-order factors under 
a second-order factor that explained the shared variance). 
Goodness-of-fit indices from all of the tested models are 
presented in Table 1.

As Table 1 shows, the models with the most satisfactory 
fit indices were the bifactor model and the 2nd order model. 
Both models were almost indistinguishable in most of the 
goodness-of-fit indices assessed. As both models may be 
considered nested (Yung et al., 1999), a suitable approach 
to estimate their competing adequacy is to compute the dif-
ference in the χ2 test (△χ2). Given the non-normal distri-
bution of our data and the use of a robust method for the 
estimation of our CFA models, the △χ2 was calculated by 
using the formula for the “scaled difference χ2 test” (i.e., a 
more complex approach that allows testing of significance 
of χ2 changes in nested models not following a classical 
chi-square distribution) (Bryant & Satorra, 2012). When 
doing so, we observed a significant worsening of χ2 in the 
2nd order model compared to the bifactor model (scaled 
△χ2 = 24.28; df = 7; p < .01), indicating the statistical supe-
riority of the latter over the former. In the bifactor model, the 
level of significance of the Satorra–Bentler χ2 did not exceed 
the .05 value necessary to consider it a satisfactory fit for 
the model. Nevertheless, it has been shown that this statistic 
is highly conditioned by sample size (Jöreskog & Sörbom, 
1993; Markland, 2007). For this reason, it may be more 

appropriate to use other indices considered less sensitive 
to sample size to assess the adequacy of the factorial solu-
tions. In this sense, the value of the relative χ2 (χ2/df) was 
2.86, with acceptable fit considered to be values below 3. 
The RMSEA was .066 which is lower than .08 (a threshold 
deemed to be indicative of an acceptable-fitting model). The 
SRMR was below the .05 value required by the strictest cri-
teria to consider a perfect-fit model. Finally, the CFI and the 
IFI reached a value of .93, which is very close to the cut-off 
point established to consider it an excellent fit to the model. 
This model is comprised of a general cyberchondria factor 
(range of scores 12-60) and four specific factors (three items 
per factor; range of scores 3-15): ‘excessiveness’, ‘compul-
sion’, ‘distress’, and ‘reassurance’. The resulting bifactorial 
model is presented in Fig. 1.

To test measurement invariance of the CSS-12 accord-
ing to gender, we conducted a series of model compari-
sons with multi-group CFA. As displayed in Table 2, gen-
der configural invariance of the CSS-12 was supported 
(RMSEA = .040; CFI = .977; IFI = .979; SRMR = .040), and 
we subsequently estimated models with increasing levels 
of constraints to test higher levels of invariance. Regard-
ing metric invariance, changes in the RMSEA, CFI, and 
SRMR did not show a significant worsening in the model 
fit for gender invariance (△RMSEA = .011; △CFI = .010; 
△SRMR = .023). Similarly, model fit did not significantly 
decrease when error invariance according to gender was 
tested (△RMSEA = .005; △CFI = .005; △SRMR = .006). 
However, when scalar invariance according to gender was 
tested, △CFI (.044) and △SRMR (.042) suggested the pres-
ence of differences at this level of measurement according 
to the gender.

Internal Consistency

Internal consistency for the general and specific cyberchon-
dria scales ranges from .83 to .93 (Table 3). A slight differ-
ence was only observed between ordinal Cronbach’s alpha 
(α) and McDonald’s Omega (ω) in the reassurance subscale 
(α = .83 and ω = .84). Convergence between both indices was 
considered a good indicator of the scale internal consistency 
under different conditions (Zinbarg et al., 2005).

Table 1   Goodness-of-fit 
statistics for measurement 
models

χ2 = Satorra-Bentler chi-square; df = degrees of freedom; p = general model significance; χ2/df = normed 
chi-square; RMSEA root mean square error of approximation, CFI comparative fit index, IFI incremental 
fit index

χ2 df p χ2/df RMSEA (CI) CFI IFI SRMR

One-factor solution 334.27 54 <.001 6.19 .11 [.09; .12] .77 .77 .075
Four correlated 1st 

order-factor solution
162.88 48 <.001 3.39 .075 [.06; .08] .91 .91 .055

Bifactor model 120.47 42 <.001 2.86 .066 [.05; .08] .93 .93 .044
2nd order model 148.34 49 <.001 3.02 .069 [.05; .08] .92 .92 .056
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Convergent and Divergent Validity

Table 3 also shows the Pearson zero-order correlations 
between study measures. Supporting convergent validity of 
the CSS-12, correlations between the general cyberchondria 
factor and health anxiety symptoms as measured by the total 
score on the Short Health Anxiety Inventory (SHAI) were 
positive and significant (r between .42-.60). As for divergent 
validity, correlations between the CSS-12 and the Obsessive-
Compulsive Inventory-Revised (OCI-R) (r between .16-.24) 
were positive, but weak. Similarly, the correlations between 

the CSS-12 and the subscales of ‘anxiety’ (r between .25-
.39) and ‘depression’ (r between .21-.30) were positive, but 
moderate.

Finally, a multiple linear regression was calculated 
to predict cyberchondria (CSS-12) based on health anxi-
ety symptoms (SHAI), anxiety and depressive symptoms 
(DASS-21), and obsessive-compulsive symptoms (OCI-
R). A significant regression equation was found (F (4, 
427) = 64.9320, p < .001), with an R2 of .378. The results of 
the multiple linear regression analysis revealed that depres-
sive (β = .00, t = .043, p = .966) and OCD (β = .02, t = .466, 

Fig. 1   Confirmatory factor anal-
ysis for the CSS-12 (bifactor 
model). Note. R2 is expressed 
as a percentage outside the 
main endogenous variables 
(i.e., boxes). Coefficients are 
reported in standardized format. 
Error terms are not included in 
order to facilitate interpretation. 
p < .001
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p = .641) symptoms were not statistically significant pre-
dictors of the model, whereas health anxiety symptoms 
(β = .54, t = 12.678, p < .001) and anxiety symptoms (β = .13, 
t = 2.341, p < .001) significantly predicted cyberchondria.

Discussion

The aim of this study was threefold: (a) to translate the CSS-
12 (McElroy et al., 2019) into Spanish and validate it in a 
Spanish-speaking adult population; (b) to further analyze 
the factor structure of the scale by comparing the compet-
ing factorial solutions; and (c) to explore the applicability 
of the resulting factorial solution in both males and females 
(i.e., gender invariance). In this sense, the main conclusion 
derived from this study is that the Spanish version of CSS-
12 is a reliable and valid measurement tool for assessment 
of cyberchondria in both genders, supporting the original 
bifactor model.

We examined four models to determine the best-fitting 
factor structure of the CSS-12 (i.e., one-factor, four-factor, 
bifactor, second-order). The bifactor model had the best fit 
to the data, as proposed by McElroy et al. (2019) for the 
original CSS-12 and Norr et al. (2015a) for the full 33-item 
version of the scale. According to this factorial solution, the 
scale measures a unitary construct (i.e., a general cyber-
chondria factor), and contains meaningful specific dimen-
sions (i.e., excessiveness, compulsion, distress, and reas-
surance factors) assessed via subscales. These dimensions 
are of relevance as they allow us to compare results with 
previous studies and analyze in detail various characteristics 
of the cyberchondria construct, which provides important 
information. However, as recommended by McElroy et al. 
(2019) and Norr et al. (2015a), the subscales should not be 
used in isolation due to a high degree of covariance with 
the general factor.

Regarding psychometric properties, this study demon-
strates that the Spanish version of the CSS-12 is a reliable 
and valid measure of cyberchondria. Cronbach’s α and ω of 
the total score was .93, while these values for the CSS-12 
subscales ranged from .83 to. 88. These values are similar 
to those reported in the original CSS-12 validation study 
(total score: α = 90; subscales: α = .73 to .87) (McElroy 
et al., 2019) and for the Italian version of the CSS-12 (total 
score: α = .93; ω = .90) (Soraci et al., 2020), while also being 
consistent with internal consistency values reported for the 
full 33-item measure (i.e., Bajcar et al., 2019; Barke et al., 
2016; Fergus, 2014; Norr et al., 2015a; McElroy & Shevlin, 
2014; Selvi et al., 2018; Uzun & Zencir, 2018).

Our results support convergent and divergent validity of 
the CSS-12. With regard to convergent validity, the CSS-12 
total score and subscale scores showed moderate to high 
correlations with an established measure of health anxiety Ta
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(r from .42 to .60). Furthermore, health anxiety significantly 
predicted cyberchondria (total score). This strong relation-
ship between cyberchondria and health anxiety is consistent 
with findings of the previous studies (e.g., Fergus & Rus-
sell, 2016; McElroy & Shevlin, 2014; McElroy et al., 2019; 
McMullan et al., 2019; Norr et al., 2015a; Starcevic et al., 
2019). Therefore, individuals with health anxiety may be 
particularly prone to experiencing counterproductive out-
comes from online health information seeking. However, 
although cyberchondria and health anxiety are closely 
related, they have also been shown to be distinct (Fergus & 
Russell, 2016; Mathes et al., 2018; Starcevic et al., 2019).

The divergent validity of the CSS-12 was supported to the 
extent that OCD and depression, and to a lesser extent general 
anxiety, are considered conceptually distinct from cyberchon-
dria. Specifically, the CSS-12 showed significant and posi-
tive correlations with anxiety (r from .25 to .39), depressive 
(r from .21 to .30) and OCD (r from .16 to .24) symptoms, 
although the correlation sizes were moderate to weak. These 
findings are somewhat in agreement with those reported by 
previous research. Thus, in contrast to the levels of health 
anxiety, levels of general anxiety were not found to predict 
the severity of cyberchondria (Arsenakis et al., 2021). Several 
studies showed a significant, but relatively weak relationship 
between depressive symptoms and cyberchondria (Barke 
et al., 2016; McElroy & Shevlin, 2014; Starcevic et al., 2019; 
Uzun & Zencir, 2018). A network analysis reported a sig-
nificant, but weak relationship between OCD symptoms and 
cyberchondria (Starcevic et al., 2019), while other research 
reported this relationship to be weaker than that between 
health anxiety and cyberchondria (e.g., Fergus, 2014).

With regard to the CSS-12 subscales, the Distress sub-
scale showed the strongest associations with psychopatho-
logical measures (obsessive-compulsive, anxiety and depres-
sive symptoms) compared to other CSS-12 subscales. This 
finding may have implications for further refinement of the 
construct of cyberchondria, given that Distress subscale 
assesses negative emotional responses to OHR.

During the validation process of the Spanish ver-
sion of the CSS-12, a particular attention was paid to its 

applicability to men and women because this issue has been 
neglected in research. Findings show that the factor structure 
of the CSS-12 (i.e., the bifactor structure) is equally appli-
cable to both men and women (configural invariance). In 
addition, the saturation of each item in each factor (metric 
invariance) is also equivalent for both genders. However, 
the latent mean scores in men and women on the factors and 
items of the CSS-12 were different (scalar invariance). At a 
practical level, these findings suggest that the “factor struc-
ture” of the CSS-12 (i.e., the distribution of the items among 
the different subscales and the factorial loadings of the items 
on their corresponding subscale) is comparable in men and 
women. However, the clinical significance (or contribution) 
of certain items in the determination of cyberchondria differs 
according to gender. In this sense, increased scores in certain 
CSS items are related to increased levels of cyberchondria 
in one gender but not the other. Thus, gender differences 
in item contribution to the measurement of cyberchondria 
warrants further research.

Limitations of the present study should be mentioned. 
First, due to the scarcity of measures in Spanish to assess 
cyberchondria, we did not use any other instruments that 
assess the same construct to further test the concurrent 
validity. Second, we evaluated gender only via two catego-
ries (male/female). This categorization does not represent 
the wide variety of gender expressions; for this reason, we 
encourage the use of measures that assess both cisgender 
and transgender identities (Tate, Ledbetter, & Youssef, 
2013). Third, individuals with a serious or chronic illness 
were excluded from the sample, which could have affected 
the representativeness of the sample. However, we did it 
as we consider that the pattern of internet searches and 
anxiety associated could be different in those individuals 
and influenced by their diagnosis.

Despite the limitations, this is the first study to report 
solid reliability and validity of the Spanish translation of 
the CSS-12, while supporting its bifactor model and use 
in both genders. We believe that this is an important con-
tribution both in terms of making the most widely used 
cyberchondria instrument available to Spanish-speaking 

Table 3   Internal consistency 
and correlations of CSS-12 
subscales with health anxiety 
(SHAI), obsessive-compulsive 
symptoms (OCI-R) and anxiety 
and depressive symptoms 
(DASS-21)

CSS-12 Short-Form of the Cyberchondria Severity Scale, α = Ordinal Cronbach’s alpha; ω = McDonald’s 
omega. SHAI Short Health Anxiety Inventory; OCI-R Obsessive-Compulsive Inventory-Revised, DASS-21 
Depression Anxiety Stress Scales-21. p < .001***

CSS-12 α ω (total) ω (hierar-
chical)

SHAI OCI-R DASS-21. 
Anxiety

DASS-21. 
Depression

General cyber-
chondria factor

.93 .93 .93 .60*** .24*** .36*** .30***

Excessiveness .88 .88 .88 .47*** .17*** .25*** .22***

Distress .88 .89 .88 .59*** .27*** .39*** .31***

Compulsion .85 .85 .85 .42*** .16*** .25*** .21***

Reassurance .83 .84 .84 .47*** .17*** .27*** .23***
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individuals around the globe and better understanding of 
the construct of cyberchondria itself.
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