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Summary

Aim. The aim of this cross-sectional study was to assess the relationship between Body
Mass Index (BMI) and cyberchondria in a sample of men and women. The study also examined
the significance of Big Five personality traits as mediators of this relationship.

Material and methods. Participants were 329 women and men aged 18 to 65 recruited
online. BMI was estimated based on the height and current weight data provided by the
participants. The Ten-Item Personality Inventory was used to assess the Big Five personal-
ity traits. Cyberchondria was diagnosed using the Cyberchondria Severity Scale (CSS-PL).

Results. BMI correlated positively with emotional stability (opposite of neuroticism)
and extraversion but negatively with cyberchondria. Emotional stability and extraversion
correlated negatively with cyberchondria. Only BMI and emotional stability were good
predictors of cyberchondria. Women scored lower on BMI and emotional stability scale but
higher on the cyberchondria scale than men. The mediation analysis revealed a direct and
indirect effects of BMI on cyberchondria through emotional stability as a mediator between
BMI and cyberchondria.

Conclusions. This study highlights the possible importance of BMI for cyberchondria
depending on individuals’ emotional stability. These results may be useful for professionals
dealing with a therapy for overweight/obese people as well as for problematic Internet users.
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Introduction

Being overweight or obese is a serious social, psychological, and medical problem
affecting approximately 61% of men and 31% of women who are professionally active
in Poland [1]. Being overweight or obese and having a high level of BMI stems from
biological factors, including genetic ones. Other culprits include diet and insufficient
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physical activity, but also a high level of stress affecting one’s way of eating [2]. How-
ever, the impact of stress can be differentiated due to individual variations in human
personality, which modify individual susceptibility to stress. McCrae and Costa’s Five-
Factor Model of Personality (the so-called Big Five) is often treated as the theoretical
basis for research on health-related behaviour and plays a unique role in predicting
physical and mental health disorders. This model can help to explain neuroticism and
its components (facets), such as anxiety, angry hostility, depression, self-consciousness,
impulsiveness, and vulnerability to stress as risk factors in health-related behaviours
[3]. Many studies showed an association between high level of neuroticism and high
BMI level as risk factor for overweight [4] and obesity [5].

The most convincing data on the relationship between neuroticism and BMI
comes from genetic studies. Torgersen et al. [6] showed genetic correlations between
neuroticism and BMI as risk factors for cardiovascular and ischemic heart disease.
Increasing anxiety regarding body image resulting from being overweight/obese may
cause hypochondria related to a possible undiagnosed disease, and thus intensify the
process of searching for information about one’s health on the Internet, referred to
as cyberchondria [7]. It is also worth noting that depression and anxiety associated
with BMI may exacerbate cyberchondria [8, 9]. Starcevi¢ and Berle [10] described
cyberchondria as a tendency to worry excessively about one’s health and to search
the Internet for medical information or symptoms due to anxiety about one’s health.
Neuroticism is also a significant risk factor in the development of cyberchondria
[11, 12], while intolerance of uncertainty and defensive pessimism may mediate the
relationship between neuroticism and cyberchondria [13], especially among women
[14]. Bagari¢ and Joki¢-Begi¢ [15] presented an interesting hypothesis regarding the
relationship between BMI and cyberchondria. The authors suggested that the Internet
is a meaningful source of disseminating and promoting strategies for taking care of
one’s health through self-observation, including body weight. At the same time, the
Internet is a source of important suggestions regarding specific lifestyle. Therefore, in
people who are more susceptible to this type of social influence, it may intensify the
psychological tendency towards cyberchondria. It is also worth noting that Liu et al.
[16] showed no correlation between BMI and cyberchondria.

The purpose of the present cross-sectional investigation was to determine the possi-
ble correlation between BMI level and cyberchondria and whether Big Five personality
traits may mediate between BMI and cyberchondria. We assumed a positive correlation
between BMI and cyberchondria. We also hypothesised that low emotional stability
level (i.e., neuroticism) may serve as a mediator between BMI and cyberchondria.
Since the examined variables may differentiate women and men, we performed an
appropriate comparative analysis of the results between women and men [17].
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Material and methods
Participants

The study sample consisted of 329 people, including 252 women and 77 men.
They were aged 18 to 65 years (M = 30.27; SD = 10.02) and recruited via an online
platform. The minimum sample size adequate for the study aims was 227 (o = 0.05;
power = 0.95). The online study was completely anonymous, and participants were
not remunerated for their participation. Sociodemographic details of participants are
presented in Table 1.

Measures

1. The BMI for each person was calculated based on the self-reported assessment
of participants’ height and current weight according to the formula: weight (kg)
/ height (cm)?.

2. The Polish adaptation of the Ten-Item Personality Inventory (TIPI-PL) [18, 19] was
used to assess the Big Five personality traits (Cronbach’s alpha coefficients for the
current sample are in parentheses): emotional stability (opposite of neuroticism;
a = 0.73), extraversion (o = 0.63), openness to experience (o = 0.30), agreeable-
ness (o = 0.59), and conscientiousness (o = 0.70). Participants rated each item on
a scale from 1 (“strongly disagree”) to 7 (“strongly agree”).

3. Cyberchondria was assessed using the Polish adaptation of the Cyberchondria
Severity Scale (CSS) [20, 21]. CSS is a self-reported instrument comprising
33 items using a 5-point Likert-scale (1 = “never”; 2 = “rarely”, 3 = “sometimes”,
4 =*“often”, 5 = “always”). Cronbach’s alpha for the study sample was (o= 0.95).
In this study, we only considered the overall score for cyberchondria.

Ethical approval

The research procedure strictly followed ethical principles for human research
and was approved by the Research Ethics Committee at the Faculty of Psychology,
University of Warsaw (No 13-04-2020). All procedures followed were also in accord-
ance with the Helsinki Declaration of 1975, as revised in 2000.

Statistical analysis

We performed all statistical computations using IBM’s SPSS 27 Statistics software.
We performed correlation analysis using Pearson’s 7 correlation coefficients. Since
the compared groups were not equinumerous, the Mann-Whitney U test was used to
verify the significance of differences between women and men. Multivariate linear
regression analysis (stepwise method) was used to estimate BMI and personality traits
as predictors of cyberchondria. The PROCESS macro for SPSS version 3.5 was ap-
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plied for the mediation analysis (Model 4) with bootstrapping procedure to estimate
the direct and indirect effects [22].

Results

Table 1 presents the sociodemographic data of the study participants. As shown
in Table 1, most of the survey participants are people with higher education, single
people, and inhabitants of large cities.

Table 1. Sociodemographic variables in the studied sample (N = 329)

Variables N (%)
Education

Higher 213 (64.7)
Secondary 113 (34.3)
Primary 3(0.9)
Marital status

Single 152 (46.2)
Married/partnered 80 (24.3)
Divorced 94 (28.6)
Widow 3(0.9)
Place of residence

Rural areas 56 (17.0)
Small towns 80 (24.3)
Large towns 193 (58.7)

Descriptive statistics, Cronbach’s alphas, and Pearson’s r correlations between the
studied variables in the whole sample are displayed in Table 2.

Table 2. Descriptive statistics and Pearson’s r correlations (V= 329)

Variable Range M+ SD 1 2 3 4 5 6

1. BMI 16.7-38.1 | 23.56+4.37

2. Emotional stability 2-14 8.10+3.52 | 0.21** -

3. Extraversion 2-14 10.27+3.03 | 0.14* | 0.41*** -

4 Sxppee”r?:rf;t" 2-14 | 953+232 | 001 | 006 |028™ | -

5. Agreeableness 4-14 10.56+£2.48 | 0.08 | 0.27*** | 0.20** | 0.06

6. Conscientiousness 2-14 10.47+£2.96 | -0.02 0.09 0.08 |-0.07 | 0.03 -

7. Cyberchondria 30-136 | 61.11£21.92 | -0.14** | -0.24** | -0.14* | -0.05 | -0.02 | -0.03

M — mean; SD — standard deviation; * p <0.05; ** p <0.01; *** p <0.001
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As we can see in Table 2, BMI coefficient correlated positively with emotional
stability and extraversion, but negatively with cyberchondria. Emotional stability and
extraversion correlated negatively with cyberchondria. All coefficients were small,
but statistically significant.

The basic descriptive statistics of the studied variables for women and men are
displayed in Table 3.

Table 3. Gender differences in BMI, personality traits and cyberchondria

Women (N = 252) Men (N = 77)
M+SD M+ SD z Cohen’s d
BMI 2290 +4.17 2572 +4.33 -5.27** 0.66
Emotional stability 7.62+3.50 9.68+3.15 -4 53+ 0.62
Extraversion 10.36 +£2.99 9.99+3.19 -0.79 0.12
Openness to experience 9.59+£2.30 9.32+238 -0.55 0.11
Agreeableness 10.58 £2.49 10.48 £2.47 -0.41 0.04
Conscientiousness 1044 £2.94 10.55 +3.04 -0.49 0.04
Cyberchondria 62.75+21.59 55.74 +22.27 -3.13* 0.32

M —mean; SD — standard deviation; Z — value for the Mann-Whitney U test; Cohen’s d — effect size.
** p <0.01; *** p <0.001

As the data in Table 3 shows, women demonstrated a lower BMI coefficient and
lower emotional stability level, but a higher level of cyberchondria compared to men.
No significant differences were found between the two groups regarding extraversion,
openness to experience, agreeableness, or conscientiousness.

Table 4 provides the results of the multivariate linear regression analysis (stepwise
method) with BMI, emotional stability and extraversion as predictors of cyberchondria
in the whole sample. The results showed that only BMI and emotional stability were
predictors of cyberchondria. The VIF and tolerance coefficients indicated no problem
with predictor collinearity (VIF values between 1.0 and 1.3).

Table 4. Multivariate linear regression analysis (stepwise method) predicting
cyberchondria in the whole sample (V= 329)

Predictors B SE ) R? adjusted VIF Tolerance
BMI 0.72 0.27 -0.14** 0.02 1.000 1.000
Emotional stability -1.39 0.34 -0.22°* 0.06 1.049 0.954
Extraversion -0.30 0.24 -0.04 0.06 1.204 0.830

B —unstandardized regression coefficient; SE — standard error; 8 —standardized regression coefficient;
R? — adjusted determination coefficient; VIF — variance inflation factor; ** p <0.01; *** p <0.001

The mediation analysis was performed using emotional stability as a mediator be-
tween BMI and cyberchondria. The analysis showed a significant indirect relationship
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between BMI and cyberchondria through emotional stability (effect =—0.24; SE = 0.08;
95% CI(-0.42,—-0.11)). Figure 1 shows individual pathways in the mediation analysis.

STABILNOSC EMOCJONALNA
0,17 (0,04)*** -1,39 (0,34)**

-0,72 (0.27)"
BMI

A 4

CYBERCHONDRIA

**p<0,01; *** p<0,001

Figure 1. The mediating effect of emotional stability in relationship between BMI
and cyberchondria (unstandardized coefficients with standard errors in parentheses)

Discussion

The results of our study partially confirmed the hypotheses. Contrary to the hypoth-
esis, BMI proved to be negatively correlated with cyberchondria. Emotional stability
and extraversion were also negatively correlated with cyberchondria. We have also
shown that women have significantly lower BMI and emotional stability levels and
higher levels of cyberchondria compared to men. The positive correlation between
BMI and extraversion revealed in our study were also confirmed in other studies [23].
However, the multivariate linear regression analysis showed that only BMI and emo-
tional stability were good predictors of cyberchondria. To understand the relationship
between BMI and cyberchondria revealed in our study, it is necessary to refer to the
potential role of emotional stability.

The high emotional stability level associated with cyberchondria may suggest a dif-
ferent mechanism associated with excessive searching for information on the Internet
compared to health-related anxiety. As Bagari¢ and Joki¢-Begi¢ [15] suggested, im-
moderate searching for information on the Internet may be motivated by psychological
factors resulting from social pressures on a certain lifestyle and individual’s appearance,
including maintaining a low body weight (low BMI). Thus, for some people, searching
for information on the Internet may rather serve to maintain an optimal weight and
appearance than seeking information about potential risk to one’s own health. On the
other hand, it is possible that cyberchondria serves both purposes at the same time.

Although the overall result in the whole sample indicated that a high level of
emotional stability was associated with a lower level of cyberchondria, it is worth
noting that women who dominated among the study participants had a higher level
of cyberchondria and a higher level of neuroticism (lower emotional stability level)
as well as lower BMI compared with men (cf. Table 3). Thus, women had a higher
neuroticism profile than men, which may increase cyberchondria. The overall score
across the sample may mask these differences as suggested by Anderson et al. [17].
Considering the lower level of BMI in women as compared to men, we suppose that
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high levels of cyberchondria may be related to women’s body image rather than to
anxiety about their own health. For example, Quittkat et al. [24] showed that body
dissatisfaction as well as importance of appearance was higher in women than in
men. These authors also showed that body dissatisfaction was unaffected by age in
women, who invested more time to achieve their ideal appearance as compared to
men. This is due to the social influence associated with the presence of women in
social networks.

As Bidmon and Terlutter [25] suggested, women, compared to men, showed greater
unwillingness to seek direct medical advice, but at the same time they wanted to be
well informed about health topics and enjoyed searching websites such as Web 2.0.
Our results are also in line with Cuzzolaro’s [ 7] suggestion that increasing body image
anxiety can cause hypochondriac anxiety and exacerbate cyberchondria. We agree that
higher neuroticism levels may lead women to seek information about health problems
rather than appearance problems. Our hypothesis applies to mostly normal-weight
women who participated in our study. When women and men search for body-related
information on the Internet, it helps them to find current patterns of body appearance
or suggestions for its maintenance. It is worth noting that the study participants were
young people (mean age 30 years old) who were well-educated and lived in large cit-
ies. Excessive use of the Internet in these people may be related to concern for their
own image rather than fear for health.

Our study suggested a mediating role of neuroticism (low emotional stability)
between BMI and cyberchondria. We showed that BMI correlated positively with
emotional stability (i.e., low level of neuroticism) in the whole study sample. The re-
lationship between high BMI level and high emotional stability (low neuroticism) are
in line with the results of other studies [4]. It should be remembered that these stud-
ies do not consider differences between women and men hidden behind the overall
results. The mediation analysis confirmed that neuroticism may serve as mediator in
the relationship between BMI and cyberchondria.

Study limitations

The sample included mostly women and too few men, which was an unrepresenta-
tive sample. More than 70% of the study participants were under the age of 35, and only
small subgroup was older. Probably, in older people, mainly health-related motivation
may increase cyberchondria. We did not control for potential health disorders in study
participants. The general anxiety level and depressive symptoms that often accompany
a high BMI level should be also verified.

Conclusions

This study highlights the possible importance of the BMI for cyberchondria de-
pending on the level of emotional stability of individuals. These results may be useful
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for professionals dealing with a therapy for overweight/obese people as well as for
problematic Internet users.

Possible clinical implications

Healthcare for overweight or obese people should incorporate knowledge about
the personality of these people to improve communication and cooperation between
them and therapists and to optimise therapy. A patient-centred approach can also help
in reducing overweight or obese people’s anxiety about their health and prevent them
from conducting excessive Internet searches for often unreliable knowledge about
overweight or obesity and how to deal with this problem.
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