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Summary
Aim. Tattooing and body piercing are becoming more and more popular. The psychological approach to body modifications remains heterogeneous. The purpose of this replication
was to assess the level of life satisfaction and self-esteem, as well as to reveal subjectively
experienced symptoms of mental health disorders in people who reported having a tattoo and/
or piercing during the coronavirus epidemic.
Method. The research was conducted in the period from April to June 2020 in an on-line
form. Participants (N = 557) were 15–68 years old.
Results: There were no significant differences in perceived life satisfaction, self-esteem
and mental health assessment between people with and without body modifications. The revealed differences in the dimensions of self-esteem and the number of subjective depressive
symptoms turned out to be accidental.
Conclusions. All participants in the study (regardless of having body modification) were
aware of having and the ability to use personal resources to deal with the COVID-19 pandemic.
Body modifications should not be considered a risk factor. Especially among tattooed people,
the self-assessment of psychological functioning increased with the increase in life satisfaction.
Key words: mental health, self-assessment, body modifications

Introduction
Practices such as tattooing, intended to intentionally transform one’s own body,
are becoming increasingly popular. Their social prevalence has been revealed by the
Harris Poll [1, 2]. In this study, non-medical practices, such as tattooing and piercing,
which were characterized by a varying degree of intentional interference with the skin
and the permanence of the ornament, were adopted as body modifications.
Nowadays, the approach of psychologists to the function and nature of body
modifications has become heterogeneous. By some researchers they are considered
as non-suicidal self-injuries (NSSI) [3], direct self-destructive behaviors related to
psychopathology: mental illness [4], personality disorders [5], including identity prob-
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lems [6]. Other scientists perceive them as normative or semi-normative behaviors,
methods of expression one’s personal identity (often depicting the feeling of belonging to a group), an intentional form of transforming the concept of self [7, 8]. It was
pointed out that, especially in the psychiatric population, tattoos can be the basis in
the process of getting to know another person – not only at the cognitive level, by
analyzing not only the personal meaning of individual body modifications but also
their emotional aspect [9].
Furthermore, research has revealed positive aspects of body modification. More and
more scientists have revealed that, as a consequence, tattooing increases self-esteem
[10], and the effect remains sustained over time [11]. The tattooed women in particular
were characterized by a lower self-esteem of their own body than women without such
modifications [12, 13]. A tattooed body is perceived as stronger and more independent, although at the same time negatively assessed in terms of other attributes [14].
Weeks after tattooing, women reported anxiety related to the perceived evaluation of
their own physical Self [11]. Thus, despite the initially positive effects of tattooing,
especially women declare a sense of mismatch with social expectations regarding the
traditional appearance of a female body.
Tattooed people more often show higher scores on the scale of extroversion
and experience seeking as well as more strongly declare the need to be unique in
comparison to people without body modifications [15]. Women with tattoos express
a greater willingness to engage in casual sexual intercourse as well as greater support
for egalitarianism and sensation-seeking compared to women without a tattoo [16].
People modifying the body are more prone to engaging in risky behavior than people
without body modifications [17], but they are also more often involved in social and
health behaviors [18]. Tattooed adults are characterized by rebelliousness, anger and
verbal aggression [19]. However, in their analyzes, researchers more and more often
reveal small effects of the observed differences, which do not necessarily prove the
dysfunctional nature of these features, let alone the pathology of tattooed persons [15].
Naturally, situations perceived as difficult trigger specific, defensive reactions of
the psychophysical system of the human body. Certainly, the COVID-19 pandemic
has fulfilled these conditions by being a new, and sometimes even overburdening,
situation for people. The circumstances generated unique conditions (impossible to
create as an experiment) for the anxiety-generating nature of the situation to potentially
reveal and/or sharpen differences in the functioning of people with and without body
modifications. It was revealed that the level of anxiety was high – as many as 80% of
the participants of the study on the severity of anxiety and the occurrence of anxiety
and depressive disorders/symptoms during the SARS-CoV-2 virus threat were preoccupied with thoughts about the pandemic [20], which was a burden for their mental
health [21]. It is also known that people with body modifications presented a higher
severity of psychological stress [5] as well as trait anxiety and reported more symptoms
of depression [22] than people without such modifications.
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Aim
The project was an attempt to replicate the original research conducted by Anna
J. Pajor, Grażyna Broniarczyk-Dyła and Julita Świtalska [23]. The aim of this study
was to assess the level of life satisfaction and self-esteem, as well as to reveal subjectively experienced symptoms of mental health disorders in people who reported
having a tattoo and/or piercing. Referring to the original research [23], the following
hypotheses were formulated:
– People with tattoos and/or piercings have a lower level of satisfaction with
life compared to people without body modifications;
– Body modifications (tattoos and/or piercings) are associated with lower selfesteem;
– People with body modifications (tattoos and/or piercings) differ in their mental health assessment, especially in terms of the occurrence of somatic symptoms, anxiety/insomnia, functional disorders and symptoms of depression.
The basic assumption for the replication of the study in the conditions of the
coronavirus epidemic in Poland was to demonstrate possible reactive changes in selfassessment of selected aspects of functioning. The intensification of anxiety as a typical reaction to a new, difficult situation may lower the self-esteem and the perceived
quality of life and increase the number of the declared symptoms of deteriorating
mental functioning. The subjective judgments of people with body modifications can
reveal potential differences in the perception of resources (or the lack of resources)
for dealing with a difficult, anxiety-generating situation.
Methods
The research was conducted on-line, due to the ongoing coronavirus epidemic in
Poland, in the period from April to June 2020.
Using the G*Power 3.1 software, the minimum total sample number (n = 416)
was determined, a priori for the tests family: χ2(degrees of freedom, df = 3), t (MannWhitney) and z (Pearson’s r) was the average (~ 0.25) effect size [24]. The calculations
assumed the α-level of 95–99% expecting the satisfactory power of statistical tests
(1 – β = 0.8).
The study participants were 557 people aged 15–68 years. The mean age of the
respondents was 25.87 years (standard deviation, SD = 9.36). The study group consisted
of 289 people who had body modifications, such as: tattoo(s) (n = 133), body piercing (n = 60), which is earrings in a place other than the ear lobe, as well as tattoo(s)
and body piercing (n = 96). The control group consisted of 268 people without such
modifications. The research has been conducted in accordance with the Declaration of
Helsinki, and the project was approved by the Ethics Committee (consent no 40/2020).
The intention was to replicate the original research procedure as accurately as possible. Initially, a survey was conducted to obtain socio-demographic information and
data on participants’ body modifications. Then, the following research tools were used.
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The Satisfaction with Life Scale (SWLS)
The scale by E. Diener, R.A. Emmons, R.J. Larson, and S. Griffin in the Polish
adaptation of Z. Juczyński [25] is used to measure life satisfaction. It consists of five
items, and the answers are given on a seven-point Likert scale. The range of results is
5–35 points. A higher score is associated with a higher life satisfaction. The reliability
index (Cronbach’s alpha) is 0.81.
Multidimensional Self-Esteem Inventory (MSEI)
The questionnaire by E.J. O’Brien and S. Epstein in the Polish adaptation by
D. Fecenec [26] measures self-esteem. The tool consists of 116 questions rated on
a five-point scale. In addition, it includes the Identity integration scale for assessment
of self-concept consistency, and Defensive self-enhancement scale used to measure
the level of need for social approval. The reliability of the tool (Cronbach’s alpha)
ranges between 0.70 and 0.90.
General Health Questionnaire (GHQ)
The General Health Questionnaires by D. Goldberg in the Polish adaptation of
Z. Makowska and D. Merecz [27] is a popular screening test for adults used to assess mental health. The questionnaire was created to identify temporary or long-term
mental breakdown in response to experienced difficulties, problems or mental illness.
The version with 28 questions was used, the answers are given on a four-point scale.
The questionnaire enables the description of individuals on four scales: “Somatic
symptoms”, “Anxiety and insomnia”, “Dysfunction”, and “Depression”. The tool is
characterized by a high reliability coefficients
The COVID-19 pandemic is a condition that did not appear in the original study.
The effect caused by this situation would be impossible to obtain by manipulation
during a laboratory experiment.
Statistical analyzes
The normality of the distribution of variables was assessed using the Shapiro-Wilk
test. The dispersion of the results did not assume a normal distribution, hence the
assumption-free tests were applied. Data analyses were performed with the MannWhitney U test and the Kruskall-Wallis test to verify intergroup differences, which
were then analyzed using the Mann-Whitney post-hoc test. The qualitative data were
analyzed using the Chi-square test. The strongest relationships between the variables
were tested using the Spearman correlation, and variables were selected for mediation
analyses. The maximum permissible type I error (α = 0.05) was allowed in the calculations, the results were considered statistically significant at p≤ 0.05. The calculations
were made using the SPSS v. 26 with the Process v. 3.5 macro for Mac.
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Results
Sociodemographic data
The age of the study participants (N = 557) ranged between 15 and 68 years, the
mean age was 25.87 (SD = 9.36). Age differences using binary grouping were not
identified. However, significant differences in age were revealed due to the type of
modification among the respondents (Table 2). When significant results were obtained,
multiple comparisons were performed [28]. Mann-Whitney post-hoc tests showed
significant age differences between groups: people without body modifications were
older than participants with body piercings (U(Nnon-modified = 268, Npierced = 60) = 58.61;
z = 2.03; p = 0.01) and with tattoos and body piercings (U(Nnon-modified = 268, Npierced &
= 96) = 38.68; z = 2.03; p = 0.04). The tattooed individuals were older than those
tattoed
with body piercings (U(Ntattooed = 133, Npierced = 60) = 72.49; z = 2.92; p = 0.004) as well
as those with tattoos and body piercings (U(Ntattooed = 133, Npierced & tattoed = 96) = 52.56;
z = 2.46; p = 0.01). 3.4% of the respondents had primary education, 3.1% had vocational
education, 62.1% – secondary education, 15.8% – Bachelor’s/Engineer’s degree, and
15.6% – Master’s degree. No significant differences were found in the comparison of
the level of education between the study and control group. In the study, 56% of women
and 37.8% of men had tattoos and/or body piercings. The percentage of participants
with body modifications was significantly differentiated by gender (χ2(6, N = 557)
= 24.71; p< 0.01; ω = 0.21). Among women (n = 427), 44% had no body modifications,
23% had at least one tattoo, 13.3% had body piercing(s), and 19.4% had tattoo(s) and
body piercing(s). Among men (n =127), 62.2% had no body modifications, 26% had
tattoo(s), 2.4% had body piercing(s), and 9.4% had tattoo(s) and body piercing(s).
In the study, three people declared a non-binary gender identity, one of them had no
body modifications, the others had tattoos and/or body piercings.
Satisfaction with life
No significant differences were found in the results of the Satisfaction with Life
Scale between the control and the study group. Life satisfaction of participants with
body modifications (Mdn = 24) was slightly higher than that of people without such
modifications (Mdn = 23). The type of body modification also did not differentiate life
satisfaction of the respondents. Life satisfaction of the tattooed participants (Mdn = 25)
was insignificantly higher than among pierced individuals (Mdn = 23.5) or people with
tattoos and body piercings (Mdn = 24).
Self-esteem
The Mann-Whitney U test showed significant differences between the groups
in the following scales: “Moral self-approval”, “Defensive self-enhancement” and
“Personal power”.
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Table 1. Differences in self-esteem scales of people with and without body modifications
Control group

Study group

n = 268

n = 278

U

z

p

rg

Mdn

IQR

Mdn

IQR

Moral self-approval

36.00

6

36.00

7

34,809.50

-2.07

0.039

0.10

Defensive
self-enhancement

49.00

13

47.00

15

34,287.00

-2.34

0.019

0.11

Personal power

32.00

10

34.00

12

43,960.00

2.76

0.006

-0.14

Mdn – median; IQR – interquartile range; U – test value; p – significance; rg – Glass rank biserial
correlation coefficient;

In the scales “Moral self – approval” and “Defensive self-enhancement”, participants in the control group obtained higher scores than people with body modifications.
On the “Personal power” scale, individuals with body modifications scored higher than
individuals in the control group.
The Kruskal-Wallis test revealed significant differences due to the type of modification in the scales: “Defensive self-enhancement”, “Personal power” and “Body
functioning” (Table 2). The classic Bonferroni correction was applied to control the
occurrence of a type I error in post-hoc tests [29]. After adjustment of significance level
(α/4 = 0.012), the analyzes confirmed the significance of the differences in “Defensive
self-enhancement” scale between the results of participants with body piercing(s) and
individuals with no body modifications (U(Npierced = 60, Nnon-modified = 268) = 77.29,;
z = 3.36; p = 0.005).
Table 2. Differences revealed due to the possession and type of body modification
Control
group
n = 268

Tattoo/s
n = 133

Body
piercing/s
n = 60

Tattoo/s
&
Body piercing/s

H

df

p

E²R

n = 96

Mdn

IQR

Mdn

IQR

Mdn

IQR

Mdn

IQR

22.00

8

23.00

7

22.00

4

22.00

3

12.65

3

0.005

0.02

Defensive
49.00
self-enhancement

13

48.00

13

43.00

15

47.00

17

11.95

3

0.008

0.02

Personal power

32.00

10

35.00

10

31.50

11

35.00

12

13.07

3

0.004

0.02

Body functioning

30.50

12

32.00

14

31.00

12

28.00

14

11.61

3

0.009

0.02

Depression

10.00

6

10.00

8

12.00

9

11.00

9

10.163

3

0.017

0.02

Age

Mdn – median; IQR – interquartile range; H – test value; p – significance; E²R – Epsilon-squared

In the “Personal power” scale, the post-hoc tests with Bonferroni adjustment
showed that tattooed people scored significantly higher than those without body
modifications (U(Nnon-modified = 268, Ntattooed = 133) = – 58.58; z = – 3.44; p = 0.004).
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Adjusted post-hoc tests confirmed that people with tattoo(s) obtained higher scores
on the “Body functioning” scale compared to participants with tattoo(s) and body
piercing(s) (U(Npierced & tattoed = 96, Ntattoed = 133) = 70.49; z = 3.27; p = 0.006).
General health status
It was shown that the type of body modification was related to the number of depressive symptoms presented. Post-hoc tests revealed that people with body piercing
presented higher results in this regard than those without body modifications (U(Nnon= 268, Npierced = 60) = – 68.65; z = – 3.01; p = 0.003) and also than tattooed parmodified
ticipants (U(Ntattooed = 133, Npierced = 60) = – 66.17; z = – 2,67; p = 0.008). However, after
the application of Bonferroni correction, the significance of these differences was not
confirmed (ps> 0.016).
Mediation analyzes
Due to the failure to meet the assumptions for the classic Sobel test, the mediation analysis were performed using the Process v. 3.5 overlay for SPSS v. 26 [30].
The calculations were made using the bootstrap method with 5,000 iterations, at least
95% confidence interval was adopted. In most cases mediation analyzes were carried
out using the model number 4, the model number 6 was used in one case.
Based on the correlation matrix, the most closely related variables were selected in
order to try to identify modeling factors, and thus maximize the probability of observing
the revealed effects. Models which revealed the process that directly mediates between
the independent and dependent variables are presented below [30]. The effects were
considered significant when the limits of the confidence intervals of the mediators did
not cross zero [31].
The relationship between the lack of body modifications and moral self-approval
was related to the age of the participants, all standardized coefficients were statistically
significant (p< 0.01). The total effect was Β = 0.23, p< 0.01; direct effect Β = 0.18,
p< 0.05, and indirect effect Β = 0.06, in which 95% confidence remained in the range
of 0.02–0.1
The relationship between the tattoo(s) and personal power was mediated by satisfaction with life (p< 0.05). The total effect of the model was Β = 0.31, p< 0.01; direct
effect Β = 0.26, p< 0.01, and the direct effect of the variable Β = 0.05, the confidence
interval was between 0.01 and 0.11.
For the variables “body piercing(s)” and “tattoo(s) and body piercing(s)” the effect
of intermediary variables on the relationship between individual body modifications and
selected self-assessment scales was presented in a graphical form (see Figure 1 and 2).
Body piercing was associated with lower results on the “Defensive self-enhancement” scale, this process was moderated by lower age and symptoms of depression
(Figure 1). Among participants with body piercing, the presented symptoms of depression decreased with age, but the defensive self-enhancement increased.
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B = -0.1872. p < 0.01
Age

Depression

B = -0.3736. p < 0.01

B = -0.2081. p < 0.01
B = -0.3132. p < 0.05

B = -0.1953. p < 0.01
Defensive
self-enhancement

Body piercing(s)

Figure 1. The effect of body piercing on the Defensive Self-Enhancement scale
Total effect: Β = – 0.4245, p< 0.01.
Direct effect: Β = – 0.2718, p< 0.05.
Indirect effect: Β = – 0.1527. Lower CI: – 0.2416. Upper CI: – 0.0752.

Tattoo(s) and body piercing(s) were associated with a lower result on the “Body
functioning” scale, which was moderated by a lower level of moral self-approval.
The indicated body modifications were associated with a lower level of moral selfacceptance, the higher result of which was related to better body functioning (Figure 2).

Moral self-approval

B = -0.2672. p < 0.05

Tattoo(s) & body piercing(s)

B = 0.2157. p < 0.01

Body functioning

Figure 2. The effect of tattoo(s) and body piercing(s) on the body functioning
Total effect: Β = – 0.3646, p< 0.01.
Direct effect:Β = – 0.2157, p< 0.01.
Indirect effect: Β = – 0.0576. Lower CI: – 0.1225. Upper CI: – 0.0046.

In conclusion, the results presented above revealed differences between the study
group and the control group, as well as within the study group – due to the type of
modification, in selected scales of self-esteem and depression. The mechanisms of the
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observed processes were also revealed. However, all disclosed effect sizes were less
than small [32, 33].
Discussion
The replication results provided additional data, which did not confirm the assumed hypotheses of the original study [23] despite the ongoing COVID-19 pandemic.
All study participants, regardless of the declaration of having a body modification,
assessed their own resources as sufficient to cope with the difficult situation of the
coronavirus epidemic.
All study participants (regardless of the declaration of having a body modification)
declared life satisfaction during the pandemic. The effect was related to the sense of
gratitude, and the perceived social support mediated this relationship [34]. Seeking
and/or perceived receipt of emotional-cognitive or material support was a significant
resource among the respondents as a factor protecting against dissatisfaction with life
during an epidemic.
People with body modifications did not differ significantly from persons without
such modifications in terms of self-esteem [15, 35], which was confirmed by the data
obtained in this study. It is highly probable that, due to the large size of the groups
and the high statistical power of the used tests, the intergroup differences in the selfassessment of their own functioning were random [32]. The original study revealed
that people with body modifications assessed their own leadership abilities and competences better than people without such modifications. Having a tattoo in particular
has been associated with higher self-esteem [23]. The replication provided data that
the higher the satisfaction with life was declared by the tattooed participants of the
study, the higher their assessment of their own functioning was. Increased self-esteem
occurred in connection with the tattooing procedure [11]. However, the durability of
the demonstrated effect is unknown.
Pierced (especially younger) individuals declared little need for social approval.
They assessed themselves as independent and non-conformist, but they communicated a greater number of subjectively experienced depressive symptoms during the
coronavirus epidemic than the rest of the study participants. It is possible that the
perceived deterioration of mental state was related to a pandemic situation, which
was probably temporary. It seems that this group of people may be more sensitive
to anxiety-generating situations, and the symptoms of experiencing such situations
probably took the form of somatization.
People who reported having tattoos and body piercing(s) rated themselves the lowest in terms of body functioning, especially when they reported a discrepancy between
personal values and their own conduct. It seems that tattooed and pierced women
tended to negatively assess their own body appearance and have low self-esteem [12].
They reported anxiety about the appearance of their body related to the socio-cultural
expectations related to the body [11].
Fear of COVID-19 was associated with psychological distress and lower life satisfaction [36]. Declarations of the study participants indicate that self-esteem correctly
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performed its function of preventing anxiety [26]. Younger people who reported having body piercing seemed more reactive than other participants to respond with lower
moods to the situation of the coronavirus epidemic. The observed tendency should
most probably be associated with the fact that younger people most often declared
having body piercing. During the epidemic, it was the younger age that was revealed
as a significant risk factor for clinical exacerbation of depressive symptoms [37].
However, the level of the declared subjective symptoms of a mental state disorder did
not indicate an abnormal reaction to a difficult situation. It seems that the awareness
of the personal resources declared by all study participants and the skills in using them
constituted a sufficient protective factor for mental health during the coronavirus epidemic. Especially the higher level of meaning in life and life satisfaction, the intensity
of which remained relatively stable, owing to basic hope, were associated with reduced
anxiety and stress during the pandemic [38, 39].
The COVID-19 pandemic has revealed difficulties in maintaining mental hygiene.
Psychoeducation, crisis interventions as well as psychological and psychiatric help
can alleviate or remove the potential effects and consequences of acute mental distress
associated with a perceived difficult situation. At the same time, it is worth trying to
combat infodemicism in public health situations. It was revealed that exposure to social
media was associated with a high probability of anxiety [40].
A simple answer to the title question – whether body modifications are a symbol of
resources or rather risk, is practically impossible. Certainly, however, the fact of having
tattoos and body piercing should not be equated as a significant risk factor deviating
from the norm of mental functioning. It is possible that different, deviant forms of
body modification would reveal real differences in self-esteem, life satisfaction and
self-assessment of mental health.
Conclusions
1. Participants who claimed to have body modifications were aware of having and
ability to use personal resources to cope with the difficult situation of the coronavirus epidemic to the same extent as people without body modifications.
2. Body modifications should not be treated as a risk factors and identified with low
self-esteem, dissatisfaction with life and worse mental functioning.
3. Especially among tattooed people, self-esteem in terms of functioning increases
with the increase in declared satisfaction with life.
4. Pierced, younger participants were the most non-conformist. They reported the
highest number of subjectively perceived symptoms of depression, the severity
of which remained within the normal range. Only age appeared to be a potential
risk factor for clinical severity of depressive symptoms.
5. It is worth considering the analysis of functions and motives for making body
modifications in the future.
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