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Sex matters: stress perception and the relevance of resilience
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Abstract
The emerging adulthood represents a vulnerable and critical turning point for the beginning of mental illnesses and is therefore of
particular interest for the study of risk and resilience. The present survey investigated the impact of sex on the associations
between resilience and the perception of social support and stress in students. The Resilience Scale was used to assess resilience.
Stress perception and social support perception were measured using the Perceived Stress Scale and the Social Support
Questionnaire FSozU k-22, respectively. Between the ages of 18 and 30, 503 subjects (59.6% female) were included into the
study. We detected a significant effect of sex with markedly lower resilience and a more pronounced perception of stress and
social support among females. Significant correlations between resilience, stress perception, and social support perception were
found in both sexes with women showing a stronger interrelationship between stress perception and both resilience and social
support perception. Mediation analysis revealed that the relationship between the perception of social support and stress was fully
mediated by resilience among men and partly mediated by resilience among women. Of note, the mediation of resilience on the
interrelationship between the perception of social support and stress was much stronger in women than in men. These findings
suggest that sex-specific, customized interventions focusing on the strengthening of resilience and the claiming of social support
are needed to promote mental health in emerging adults.
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The transition from adolescence to adulthood, also known as
emerging adulthood (EA), has been described as “a time of
life when many different directions remain possible, when
little about the future has been decided for certain, and when
the scope of independent exploration of life’s possibilities is
greater for most people than it will be at any other period of the
life course” (Arnett 2000). However, EA is not only a life
period of personal freedom and opportunities but also a period
of heightened instability, (Arnett 2000) and increased stress
levels (American College Health Association 2016) which
may result in an increased vulnerability for mental illnesses
(Hankin and Abramson 2001; Nelson and McNamara-Barry

2005). Accordingly, EA represents a vulnerable and critical
turning point in one’s life (Masten et al. 2004) that is often
associated with the onset of mental disorders (Kessler et al.
2007) such as schizophrenia, mood disorders, and substance
use (Hankin and Abramson 2001; Nelson and McNamara-
Barry 2005; Masten et al. 2008). More generally, the EA has
been associated with elevated symptoms of anxiety, depres-
sion (National Institute of Mental Health 2011), and stress
(Beiter et al. 2015). Accordingly, EA is of particular interest
for the study of risk and resilience.

Resilience describes the phenomenon that some individ-
uals remain healthy or easily recover despite adverse live
events, stress, and risks, while others under comparable cir-
cumstances seem to be particularly vulnerable to disorders and
illnesses (Bonanno 2004). Previous studies have shown that
resilience moderates the impact of functional disabilities and
various forms of physical illnesses on well-being (e.g., Jason
et al. 2017) and that higher levels of resilience are associated
with better psychological well-being (Zhang et al. 2018) as
well as lower levels of anxiety, depression (Haddadi and
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Besharat 2010;Wingo et al. 2010), and obsessive–compulsive
symptoms (Hjemdal et al. 2011). In addition, higher levels of
resilience have been associatedwith a decreased risk for harm-
ful alcohol and illicit drug use in adults with a history of
childhood abuse (Wingo et al. 2014) and generally with a
decreased likelihood of posttraumatic stress disorder (Wrenn
et al. 2011). However, there is no accordance on the opera-
tional definition of resilience. In the current study, it was con-
sidered as a positive personality trait that moderates the neg-
ative effects of adversity (Wagnild and Young 1993).

Notably, resilient subjects have been suggested to perceive
less stress (Friborg et al. 2006), because they dispose of a
number of supportive factors which are protective when risk
or a significant threat is present and buffer against an adverse
outcome (Masten and Obradović 2006). Stress has been
shown to become more prevalent among EA (Beiter et al.
2015) and is one of the most impactful psychological phenom-
ena in regard to its consequences for mental and physical
health (Howland et al. 2017). In emerging adults, higher levels
of stress have been shown to increase the levels of depressive
and anxiety symptoms (Cano et al. 2016; Polanco-Roman
et al. 2019). As a supportive factor, the meaning of social
support for resilience and mental health has consistently been
emphasized (Cai et al. 2017; Cohen andWills 1985; Dos Reis
et al. 2017; Juen et al. 2013; Sanders et al. 2017). Hjemdal and
coworkers, for example, reported also on an association be-
tween social support and high resilience as well as low levels
of depression, anxiety, and obsessive–compulsive symptoms
in adolescents (Hjemdal et al. 2011). Furthermore, social sup-
port reduced the negative effects of stress (Lee and Dik 2017)
and is considered as one of the most important external re-
sources (DeLongis and Holtzman 2005), especially in EA
(Gooding et al. 2012).

Resilience may be lower in female compared to male
emerging adults (Lee et al. 2020). Hypothetically, these sex
differences can be explained by men being more action-
oriented and assertive and that they may be more likely to
engage in problem-focused coping (Tamres et al. 2002),
whereas women tend to ruminate when distressed and may
dispose of a lower sense of mastery in their lives (Nolen-
Hoeksema et al. 1999). However, females may have an ad-
vantage in regard to an improvement of resilience during this
life period (Masten and Tellegen 2012). This may partly be
explained by the fact that female emerging adults seek for
more social support and may therefore be affected by stress
to a lesser extent thanmales (Alcántara et al. 2015; Araújo and
Borrell 2006). On the other hand, stress-induced health prob-
lems have been shown to be more frequent among female
emerging adults (Zausinger et al. 2015), and a study by
Zhang and coworkers found the association between social
support perception and resilience to be comparable between
the two sexes (Zhang et al. 2018). In order to expand on
previous research, the current study therefore aimed to

investigate sex-specific associations between resilience and
the perception of social support and stress in emerging adults.
We hypothesized that male emerging adults would show a
higher degree of resilience compared to females, while wom-
en would perceive more social support and more stress than
men. We further hypothesized that resilience would mediate
the association between the perception of social support and
stress. Lastly, we hypothesized that the association between
resilience and stress perception on one hand and the associa-
tion between the perception of social support and stress on the
other would be stronger in females than in men and that the
association between resilience and stress perception would be
moderated by sex.

Materials and methods

Participants and procedure

Students from local universities between the ages of 18 and
30 years were recruited via the campus networks. Healthy
volunteers without a history of mental health disorders or psy-
chopharmacological treatment were included into a cross-
sectional online survey. They were native German speakers
and signed informed consent forms in accordance with the
local ethics committee.

Measures

The German version (Franke 2000) of the self-reported 53-
item Brief Symptom Inventory (BSI) (Derogatis 1993) was
used to screen for the subjective perception of global psycho-
logical distress. The BSI is a Likert-type scale, and the items
are scored from 0 (not at all) to 4 (extremely). The Global
Severity Index (GSI) serves as an indicator for perceived glob-
al psychological distress. The calculations were carried out
with the T value of the GSI (GSI_T). GSI_T scores ≥ 63 are
considered as clinically relevant psychological distress.

The perception of stress was measured by using of the 14-
item Perceived Stress Scale (PSS-14) (Cohen et al. 1983).
Items are rated on a 5-point Likert scale (0, never; 4, very
often) (range, 0–56) with higher scores indicating higher
levels of perceived stress. Cronbach’s alpha ranges between
α = 0.84 and α = 0.86.

Resilience was assessed with the German version
(Schuhmacher et al. 2005) of the 25-item Resilience Scale
(RS) (Wagnild and Young 1993). Since the 2-factor structure
could not be identified in the German version (Schuhmacher
et al. 2005), we considered only the total score. The RS is a
Likert-type scale, and items are scored on a 7-point scale from
1 (disagree) to 7 (agree) with total scores varying from 25 to
175. Higher scores indicate higher resilience. Cronbach’s al-
pha ranges between α = 0.82 and α = 0.95.
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Social support perception was assessed with the 22-item
short form of the Fragebogen zur sozialen Unterstützung
(FSozU K-22) (Fydrich et al. 2007). This highly reliable
(Cronbach’s α = 0.91) and valid questionnaire encompasses
the following areas: emotional support (10 items), practical
support (5 items), social integration (7 items), satisfactionwith
social support (2 items), and availability of a confidential per-
son (2 items) (double assignment of four items). Each item is
answered on a 5-point Likert scale ranging from 1 (agree) to 5
(disagree). Amean item score was calculated to evaluate over-
all social support such that a higher score indicates a higher
perception of social support.

Statistical methods

For statistical analysis, we used the statistical package SPSS,
version 23. Comparisons of male and female participants re-
garding resilience and the perception of social support and
stress were performed by means of the t test for independent
samples. Sex-specific associations between these variables
were investigated by correlation analysis using Pearson’s cor-
relation coefficient. Comparison of correlation coefficients
between male and females participants was done by means
of Fisher’s r-to-z transformation.

The main part of the analysis consisted of mediation and
moderation modeling. For model fitting and parameter esti-
mation, we applied the PROCESSmacro developed by Hayes
(Hayes 2013). In a first step, we used simple mediation anal-
ysis (Hayes’ model 4) to investigate the supposed mediation
of resilience (mediator M) on the relationship between social
support perception (independent variable X) and stress per-
ception (dependent variable Y). As the mediation effect may
differ between the two sexes, this analysis was performed
separately for men and women. To combine the results for
both sexes, we used moderated mediation analysis as the find-
ings of the separate analyses suggested differences in the
strength of the mediation for men and women. Two different
models of those proposed by Hayes were tested. In model 14
(second stage moderation model), social support perception
was entered as the independent variable (X), stress perception
as the dependent variable (Y), resilience as the mediator be-
tween these two variables (M), and sex as the moderator be-
tween resilience and stress perception (W). Similarly, we en-
tered sex as a moderator between the perception of social
support (X) and stress perception (Y) and between resilience
(M) and stress perception (Y) in model 15 (direct effect and
second stage moderation model). The preconditions for these
analyses were verified. Significance was confirmed by the
Sobel z test and bootstrapping with 10,000 bootstrap samples.
All continuous variables were z-standardized prior to the me-
diation analyses. In addition to these analyses, we performed a
second run of all mediation and moderation analyses, adding

those socio-demographics to the model in which male and
female participants differed significantly.

Results

Sample characteristics

As presented in Table 1, 503 students with a mean age of 22.7
± 2.6 years were included into the study. There were 59.6%
(N = 300) female. The sample had an average GSI T score of
48.1 ± 9.6. The majority of participants studied one of the
following subjects: medicine, psychology, educational sci-
ence, or biology. Males were significantly older than females
(23.3 ± 2.8 years vs. 22.3 ± 2.4 years, t = 4.32, d.f. = 501, p <
0.001). Moreover, there were significant gender differences
regarding the field of study (chi-square = 30.6, d.f. = 4, p <
0.001); females more frequently studied psychology (36.0%
vs. 20.2% in males), while males more often chose a field of
study subsumed under “other subjects”, e.g., technical sub-
jects or sciences (25.8% vs. 10.3% in females). No other sig-
nificant sex differences were found for any of the socio-
demographic variables assessed, in particular partnership and
living situation. Age did not show a significant relationship
with any of the psychological scales used.

Impact of sex on stress perception, resilience, and
social support perception

As presented in Table 2, males showed a significantly higher
degree of resilience than females, whereas female respondents
achieved significantly higher scores in the perception of stress
and social support.

Table 1 Socio-demographic data

Variable Category N (%) or mean ± SD

Age Years 22.7 ± 2.6

Gender Female 300 (59.6)

Male 203 (40.4)

Field of study Medicine 181 (36.0)

Psychology 149 (29.6)

Educational Science 23 (4.6)

Biology 16 (3.2)

Biotechnology 15 (3.0)

Others* 105 (21.4)

Missing 14 (2.8)

Partnership In partnership 247 (49.1)

Single 256 (50.9)

N = 503; others* less than ten persons (2%) per group
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Sex-specific correlations between stress perception,
resilience, and social support perception

As shown in Table 3, significant correlations between stress
perception, resilience, and social support perception were
found in both sexes. The largest difference between sexes
was observed regarding the correlation between stress percep-
tion and resilience with women showing a stronger correlation
(r = − .629, p < 0.001) than men (r = − .441, p < 0.001). This
difference was highly significant (p = 0.004, z = − 2.911).
Regarding the correlation between the perception of stress
and social support, the sex difference missed statistical signif-
icance by a narrow margin (p = 0.061, z = − 1.868). The two
sexes did not differ with regard to the correlation between
social support perception and resilience (p = 0.562, z = −
0.578).

Resilience as a mediator of the relation between
social support perception and stress
perception—separate analyses in men and women

The following mediation analyses were performed separately
for men and women for the sake of simplicity of modeling.
Figure 1a shows the findings of the mediation analysis for
women with social support perception as the independent var-
iable (X), stress perception as the dependent variable (Y), and
resilience as the mediator (M). The indirect effect of the

mediator (a*b) was β = − 0.28 (CI = 0.95% [− 0.36, − 0.21],
p < 0.001). The direct effect remained significant (c’ = −0.22,
p < 0.001), indicating a partial mediation of resilience on the
relationship between the perception of social support and
stress among women.

Figure 1b shows the mediation for men, again with social
support perception as the independent variable, stress percep-
tion as the dependent variable, and resilience as the mediator.
The indirect effect of the mediator (a*b) for men showed a
smaller effect than that for women with β = − 0.17, (CI [−
0.26, − 0.11], p < 0.001). In contrast to the mediation for
women, the direct effect for the mediation for men did not
remain significant (c’ = − 0.10, p = 0.108). This indicates an
almost full mediation of resilience on the relation between the
perception of social support and stress among men.

When adding age and field of study as covariates to the
mediation model, the above results remained almost un-
changed. None of the coefficients a, b, c, and c’ changed by
more than 0.01 in either direction.

Combining sex-specific analyses: a moderated medi-
ation model

To test if sex moderates both the relationship between resil-
ience and stress perception and that between the perception of
social support and stress, we used a moderated mediation
model. Social support perception was again entered as the

Table 3 Pearson correlation between age, resilience, stress perception, and social support perception, broken down by sex

Females Males

Variable 1 2 3 4 1 2 3 4

1 Age –

2 Resilience (RS-25) 0.049 – 0.029 –

3 Stress perception (PSS-14) 0.013 −0.629** – 0.078 −0.441** –

4 Social support perception (FSozU K-22) −0.003 0.493** −0.465** – −0.036 0.532** −0.321** –

N = 503 (females, N = 300; males, N = 203), ** = p < 0.01

Abbreviations: RS-25 Resilience Scale, PSS-14 Perceived Stress Scale, FSozU K-22 Fragebogen zur sozialen Unterstützung

Table 2 Sex differences in stress perception, resilience, and social support perception

Scale Sex Mean SD p t df d

Stress perception (PSS-14) Female 22.27 7.78 < 0.001 − 3.949 479.5 0.36
Male 19.74 6.48

Resilience (RS-25) Female 136.71 16.30 < 0.001 4.550 500 0.41
Male 143.36 15.78

Social support perception Female 97.47 9.30 0.038 − 2.080 500 0.19
(FSozU K-22) Male 95.69 9.70

N = 503 (females, N = 300; males, N = 203)

Abbreviations: RS-25 Resilience Scale, PSS-14 Perceived Stress Scale, FSozU K-22 Fragebogen zur sozialen Unterstützung, SD standard deviation

d = Cohen’s effect size
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independent variable, stress perception as the dependent var-
iable, and resilience as mediator. Sex was entered as the mod-
erator of the relation between resilience and stress perception
and between the perception of social support and stress. We
found a significant interaction between resilience and sex (β =
− 0.22, p = 0.013), while no significant effect of the interaction
between social support perception and sex was observed (β =
− 0.12, p = 0.169).

To account for this finding, we fitted a more parsimonious
model including sex as a moderator between resilience and
stress perception (W), but not as a moderator between percep-
tion of social support and stress (see Table 4 and Fig. 2). In
line with the sex-specific results, there was a strong effect of
social support perception on resilience (β = 0.48, p < 0.001).
The direct effect of the perception of social support on stress
perception was β = − 0.17 (p < 0.001). In this model, resil-
ience is a partial mediator of the relation between the percep-
tion of social support and stress. The size of the indirect effect

of the mediation through resilience was dependent on the
moderator sex: we found smaller effects in men (β = − 0.15,
p < 0.001) than in women (β = − 0.28, p < 0.001). These re-
sults imply that the mediation of resilience on the effect of
social support perception on stress perceptionwas much stron-
ger in women than in men. The corresponding bootstrap con-
fidence interval did not include zero (− 0.217, − 0.063), indi-
cating that the mediation is moderated.

As above, the results remained almost unchanged when
adding age and field of study as covariates to the moderated
mediation model. None of the coefficients changed by more
than 0.01 in either direction.

Discussion

The current study investigated healthy emerging adults
and found a stronger interrelationship between stress

a

a=0.50; p<0.001 (SE=0.051)

Resilience

b=-0.56; p<0.001 (SE=0.054)

Social support

perception
Stress perception

Total effect: c=-0.50; p<0.001 (SE=0.055)

Direct effect: c‘=-0.22; p<0.001 (SE=0.054)

Indirect effect (a*b)=-0.28 (Boot SE=0.0395); R2=0.4276
Independent variable (X) = Social support perception, dependent variable (Y) = Stress perception, mediator variable (M) = 
Resilience

a=0.50; p<0.001 (SE=0.056) b=-0.34; p<0.001 (SE=0.068)
Resilience

Social support
perception Stress perception

Total effect: c=-0.28; p<0.001 (SE=0.057)

Direct effect: c‘=-0.10; p=0.108 (SE=0.064)

Indirect effect (a*b)=-0.17 (Boot SE=0.0398); R2=0.205
Independent variable (X) = Social support perception, dependent variable (Y) = Stress perception, mediator variable (M) = 
Resilience

b

Resilience as a mediator of the perception of social support and stress in women

Resilience as a mediator of the perception of social support and stress in men

Fig. 1 a Resilience as a mediator
of the perception of social support
and stress in women. (b)
Resilience as a mediator of the
perception of social support and
stress in men
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perception and both resilience and social support percep-
tion in women compared to men. In addition, the relation-
ship between the perception of social support and stress
was fully mediated by resilience among men and partly
mediated by resilience among women. Generally, the EA
represents a critical turning point in one’s life (Masten
et al. 2004) and is associated with an increased vulnera-
bility for mental illnesses (Hankin and Abramson 2001;

Nelson and McNamara-Barry 2005). Accordingly, there
are wide-reaching public health implications resulting
from a better understanding of sex-specific differences in
the associations between social support perception, resil-
ience, and stress perception in emerging adults (Amstadter
et al. 2014) and our findings are expected to provide im-
portant implications for the promotion of mental health in
young people.

Table 4 Moderated mediation: resilience as a mediator, sex as a moderator

Predictor Path β SE p CI

Resilience

X→M FSozU a 0.48 0.04 < 0.001 [0.40, 0.56]

Stress

X→Y FSozU→ PSS-14 (n.V.) c − 0.38 0.04 < 0.001 [− 0.47, − 0.31]
X→M→Y FSozU→RS-25→ PSS-14 (n.V.) a*b − 0.24 0.03 < 0.001 [− 0.30, − 0.19]
Moderated mediation: stress

X +M+V→Y RS-25→ PSS-14 b (if V) − 0.03 0.13 0.84 [− 0.28, 0.26]
FSozU→ PSS-14 c’ − 0.17 0.05 < 0.001 [− 0.25, − 0.09]
Sex→ PSS-14 0.21 0.08 0.007 [0.06, 0.35]

Sex → RS-25 − 0.28 0.08 < 0.001 [− 0.43, − 0.13]
Conditional Indirect effect

RS-25 (female)→ PSS-14 − 0.28 0.04 < 0.001 [− 0.35, − 0.22]
RS-25 (male)→ PSS-14 − 0.15 0.03 < 0.001 [− 0.21, − 0.09]

N = 503 (females, N = 300; males, N = 203), R = 0.59; R2 = 0.34; p < 0.0001

CI = Bootstrapping confidence interval = 95%

X = independent variable, FSozU K-22 = Fragebogen zur sozialen Unterstützung

Y = dependent variable, PSS-14 = Perceived Stress Scale

M =Mediator = RS-25 = Resilience Scale

n. V. = without the moderator variable V

V = moderator of the mediation

a*b = Indirect effect, c = total effect (without V), c’ = direct effect

Moderated mediation model – resilience as a mediator between social support perception 
and stress perception, and sex as a moderator between resilience and stress perception

Social Support
perception

Resilience

Stress perception

Sex 

Direct effect c‘=-0.17; p<=0.001 (SE=0.042)

a = 0.48; p<=0.001 (SE=0.039)  Conditional indirect effect:

Female: -0.28; p<=0.001 (SE=0.031)

Male: -0.15; p<=0.001 (SE=0.035)

Fig. 2 Moderated mediation
model—resilience as a mediator
between social support perception
and stress perception, and sex as a
moderator between resilience and
stress perception
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In line with previous studies (Peng et al. 2012; Park et al.
2015; Tamres et al. 2002; Hilbig et al. 2015; Maciejewski
et al. 2001; Padkapayeva et al. 2018), female study partici-
pants perceived more stress and social support and were less
resilient thanmales. It has to be noted, however, that in spite of
significant differences in the scores obtained in the Resilience
Scale both males and females indicated moderate levels of
resilience (Wagnild 2009). Following previous literature, we
can speculate that women are biologicallymore emotional and
more empathic than their male counterparts (Park et al. 2015)
and therefore probably also more sensitive to stress perception
which, in turn, may lead them to seekmore social support than
male (Adamczyk 2016). These biological differences may be
based on different levels of gonadal hormones. Russo et al.
(2012), for example, pointed out that testosterone promotes
resilience in males and that fluctuating ovarian hormones in-
crease the prevalence for psychiatric disorders in females.

As expected, we found a positive correlation between the
perception of social support and the degree of resilience. In
addition, both resilience and the perception of social support
were negatively associated with stress perception, which cor-
roborates the findings of a previous study (Zhang et al. 2018).
That study revealed that promoting social support (e.g., ex-
pand social networks) improves the ability to deal with nega-
tive life events and is associated with fewer stress perception
and therefore with psychological well-being.

Of note, the correlation between social support perception
and resilience was comparable between the sexes in our sam-
ple, whereas the correlation between stress perception and
resilience was significantly stronger in women than in men.
These results differ from the findings in the above-mentioned
study of Zhang et al. (2018). These mixed findings may indi-
cate socio-cultural differences between individualistic
Western countries and collectivistic Asian countries (Shi
et al. 2017) and underscore the relevance of taking into ac-
count different value orientations, morals, and philosophies
when investigating sex differences in mental health. It remains
to be seen whether specific facets of social support (e.g., in-
strumental support) may have different effects on resilience
and whether the two sexes differ in this regard.

The association between the perception of stress and social
support was substantially stronger in females in our sample;
however, this difference did not reach statistical significance.

This is of particular importance, since emerging adults
without social support have been shown to bemore vulnerable
to health problems than adults (Lee and Dik 2017), which
again underscores the relevance of promoting social support
and social networks especially in this age group (Mawson
et al. 2015).

In line with the findings of Brailovskaia et al. (2018), resil-
ience mediated the interrelationship between the perception of
social support and stress. Notably, this is the first study inves-
tigating sex-specific differences in this regard, and we could

show that in males, the relationship between the perception of
social support and stress is almost fully attributable to the
mediating effect of resilience. By contrast, in females the per-
ception of social support was related to stress perception both
directly and through the mediating effect of resilience.
Further, the size of the mediating effect of resilience was much
stronger in females than in males.

Resilience and the perception of social support have previ-
ously been shown to be more predictive for stress perception
in females than in males (Padkapayeva et al. 2018; Hjemdal
et al. 2011). Accordingly, females may benefit to a greater
extent from social support and improved resilience to reduce
stress levels (Hjemdal et al. 2011). Our findings indicate that a
reduced perception of stress and thus psychological well-
being can be achieved by both improving resilience and pro-
moting social support in women, whereas in men a reduced
perception of stress can only be achieved by increasing resil-
ience. In view of the prevention of mental illnesses, our find-
ings therefore highlight that the two sexes may need different-
ly weighted interventions. The better understanding of buffer-
ing factors in regard of stress perception may allow the crea-
tion of sex-specific, customized therapeutic plans to prevent
mental illnesses in the EA, which, in turn, may lead to a
reduction in treatment costs. The results of the current study
suggest that both sexes may benefit from an improvement of
resilience through training programs focusing on mindfulness
and/or cognitive and behavioral skills (Joyce et al. 2018). In
addition, the consolidation of personality traits like optimism,
assertiveness, extraversion, flexibility, adaptability, and
improvisation/innovation may be helpful in this context. On
the other hand, our findings indicate that fostering social sup-
port to prevent stress perception may be of particular impor-
tance for women’s mental health. Accordingly, next to the
training of resilience tailored therapeutic interventions for
women should focus on the fulfillment of structural (e.g., fre-
quency of social interactions), functional (i.e., meeting emo-
tional or instrumental needs), emotional, instrumental/materi-
al, and informational/cognitive social needs (Southwick et al.
2016).

Despite the implications of our findings, the current study
also has some limitations. First, causal relationships cannot be
deduced from the findings of this study due to its cross-
sectional design. Secondly, we exclusively investigated stu-
dents, and selecting a sample in this way clearly limits the
generalizability of the obtained results. A third limitation is
the fact that most study participants were students of a health-
related subject (medicine, psychology, and biology). We can-
not rule out that this population might be more aware of health
issues than students of other subjects. In addition, it should be
considered that women experience a variety of psychological
changes as well as different sensitivity for social information
throughout their menstrual cycle (Lobmaier et al. 2019). This
issue has not been taken into account in our study. Lastly,
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there are a variety of other factors influencing resilience and
stress perception, which have not been taken into account in
our study. Notwithstanding these limitations, this study sub-
stantially extends the insight into sex-specific differences in
emerging adults. They should be taken into account when
developing interventions to promote mental health in this
age group.

Funding Open access funding provided by University of Innsbruck and
Medical University of Innsbruck.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article are included
in the article's Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article's
Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Adamczyk K (2016) An investigation of loneliness and perceived social
support among single and partnered young adults. Curr Psychol 35:
674–689

Alcántara C, Molina KM, Kawachi I (2015) Transnational, social, and
neighborhood ties and smoking among Latino immigrants: does
gender matter? Am J Public Health 105:741–749

American College Health Association (2016) American college health
association-national college health assessment II: Canadian refer-
ence group executive summary. American College Health
Association, Hanover

Amstadter AB, Myers JM, Kendler KS (2014) Psychiatric resilience:
longitudinal twin study. Br J Psychiatry 205:275–280

Araújo BY, Borrell LN (2006) Understanding the link between discrim-
ination, mental health outcomes, and life chances among Latinos.
Hisp J Behav Sci 28:245–266

Arnett JJ (2000) Emerging adulthood: a theory of development from the
late teens through the twenties. Am Psychol 55:469–480

Beiter R, Nash R, McCrady M, Rhoades D, Linscomb M, Clarahan M,
Sammut S (2015) The prevalence and correlates of depression,
anxiety, and stress in a sample of college students. J Affect
Disord 173:90–96

Bonanno GA (2004) Loss, trauma, and human resilience: have we
underestimated the human capacity to thrive after extremely aver-
sive events? Am Psychol 59:20–28

Brailovskaia J, Schönfeld P, Zhang XC, Bieda A, Kochetkov Y, Margraf
J (2018) A cross-cultural study in Germany, Russia, and China: are
resilient and social supported students protected against depression,
anxiety, and stress? Psychol Rep 121:265–281

Cai WP, Pan Y, Zhang SM, Wei C, Dong W, Deng GH (2017)
Relationship between cognitive emotion regulation, social support,
resilience and acute stress responses in Chinese soldiers: exploring
multiple mediation model. Psychiatry Res 256:71–78

Cano MÁ, Castro Y, de Dios MA, Schwartz SJ, Lorenzo-Blanco EI,
Roncancio AM, Martinez MJ, Sheehan DM, Auf R, Piña-Watson
B, Huynh QL, Zamboanga BL (2016) Associations of ethnic dis-
crimination with symptoms of anxiety and depression among

Hispanic emerging adults: a moderated mediation model. Anxiety
Stress Copin 29:699–707

Cohen S, Wills TA (1985) Stress, social support, and the buffering hy-
pothesis. Psychol Bull 98:310–357

Cohen S, Kamarck T, Mermelstein R (1983) A global measure of per-
ceived stress. J Health Soc Behav 24:385–396

DeLongis A, Holtzman S (2005) Coping in context: the role of stress,
social support, and personality in coping. J Pers 73:1633–1656

Derogatis LR (1993) Brief Symptom Inventory (BSI), administration,
scoring, and procedures manual, 3rd edn. National Camputer
Services, Minneapolis

Dos Reis MJ, Lopes MHBM, Osis MJD (2017) ‘It’s much worse than
dying’: the experiences of female victims of sexual violence. J Clin
Nurs 26:2353–2361

Franke GH (2000) BSI, Brief Symptom Inventory von L. R. Derogatis -
Deutsches Manual: (Kurzform der SCL-90-R). Beltz Test
Gesellschaft, Göttingen

Friborg O, Hjemdal O, Rosenvinge JH, Martinussen M, Aslaksen PM,
Flaten MA (2006) Resilience as a moderator of pain and stress. J.
Psychosom Res 61:213–219

Fydrich T, Sommer G, Brähler E (2007) Fragebogen zur Sozialen
Unterstützung: Manual. Hogwart Press, Göttingen, Bern, Wien,
Toronto, Seattle Oxford, Prag

Gooding PA, Hurst A, Johnson J, Tarrier N (2012) Psychological resil-
ience in young and older adults. Int J Geriatr Psychiatry 27:262–270

Haddadi P, Besharat MA (2010) Resilience, vulnerability and mental
health. Procedia Soc Behav Sci 5:639–642

Hankin BL, Abramson LY (2001) Development of gender differences in
depression: an elaborated cognitive vulnerability–transactional
stress theory. Psychol Bull 127:773–796

Hayes A (2013) An introduction to mediation, moderation, and condi-
tional process analysis: a regression-based approach. Guilford,
New York

Hilbig J, Viliūnienė R, Friborg O, Pakalniškienė V, Danilevičiūtė V
(2015) Resilience in a reborn nation: validation of the Lithuanian
resilience scale for adults (RSA). Compr Psychiatry 60:126–133

Hjemdal O, Vogel PA, Solem S, Hagen K, Stiles TC (2011) The relation-
ship between resilience and levels of anxiety, depression, and
obsessive-compulsive symptoms in adolescents. Clin Psychol
Psychother 18:314–321

Howland M, Armeli S, Feinn R, Tennen H (2017) Daily emotional stress
reactivity in emerging adulthood: temporal stability and its predic-
tors. Anxiety Stress Copin 30:121–132

Jason KJ, Carr DC, Washington TR, Hilliard TS, Mingo CA (2017)
Multiple chronic conditions, resilience, and workforce transitions
in later life: a socio-ecological model. Gerontologist 57:269–281

Joyce S, Shand F, Tighe J, Laurent SJ, Bryant RA, Harvey SB (2018)
Road to resilience: a systematic review and meta-analysis of resil-
ience training programmes and interventions. BMJ Open 8(6):
e017858

Juen B, Siller H, Nindl S (2013) Resilienzförderung in Notfallsituationen.
Psychologie in Österreich 33:144–151

Kessler RC, Amminger GP, Aguilar-Gaxiola S (2007) Age of onset of
mental disorders: a review of recent literature. Curr Opin Psychiatry
20:359–364

Lee CS, Dik BJ (2017) Associations among stress, gender, sources of
social support, and health in emerging adults. Stress Health 33:
378–388

Lee SJ, Park CS, Kim BJ, Lee CS, Cha B, Lee YJ, Kim SJ, Hahm JR,
Seo JH, Lee D, Seo J, Choi JW (2020) Psychological development
during medical school clerkship: relationship to resilience. Acad
Psychiatry 44:418–422. https://doi.org/10.1007/s40596-020-
01191-3

Lobmaier JS, Probst F, Lory V, Meyer AH, Meinlschmidt G (2019)
Increased sensitivity to social exclusion during the luteal phase:

410 N. Yalcin-Siedentopf et al.

https://doi.org/
https://doi.org/10.1007/s40596-020-01191-3
https://doi.org/10.1007/s40596-020-01191-3


progesterone as resilience factor buffering against ostracism?
Psychoneuroendocrinology 107:217–224

Maciejewski PK, Prigerson HG, Mazure CM (2001) Sex differences in
event-related risk for major depression. Psychol Med 31:593–604

Masten AS, Obradović J (2006) Competence and resilience in develop-
ment. Ann N Y Acad Sci 1094:13–27

Masten AS, Tellegen A (2012) Resilience in developmental psychopa-
thology: contributions of the project competence longitudinal study.
Dev Psychopathol 24:345–361

Masten AS, Burt KB, Roisman GI, Obradović J, Long JD, Tellegen A
(2004) Resources and resilience in the transition to adulthood: con-
tinuity and change. Dev Psychopathol 16:1071–1094

Masten AS, Faden VB, Zucker RA, Spear LP (2008) Underage drinking:
a developmental framework. Pediatrics 121:S235–S251

Mawson E, Best D, Beckwith M, Dingle GA, Lubman DI (2015) Social
identity, social networks and recovery capital in emerging adult-
hood: A pilot study. Substance Abuse Treatment, Prevention, and
Policy 10:45

National Institute of Mental Health (2011) Depression and college stu-
dents. U.S. Department of Health and Human Services, Bethesda

Nelson LJ, McNamara-Barry C (2005) Distinguishing features of emerg-
ing adulthood: the role of self-classification as an adult. J Adolesc
Res 20:242–262

Nolen-Hoeksema S, Larson J, Grayson C (1999) Explaining the gender
difference in depressive symptoms. J Pers Soc Psychol 77:1061–
1072

Padkapayeva K, Gilbert-Ouimet M, Bielecky A, Ibrahim S, Mustard C,
Brisson C, Smith P (2018)Gender/sex differences in the relationship
between psychosocial work exposures and work and life stress. Ann
Work Expos Heal 62:416–425

ParkKH, KimDH, Kim SK,YiYH, Jeong JH, Chae J, Hwang J, RohHR
(2015) The relationships between empathy, stress and social support
among medical students. Int J Med Educ 6:103–108

Peng L, Zhang J, Li M, Li P, Zhang Y, Zuo X, Miao Y, Xu Y (2012)
Negative life events and mental health of Chinese medical students:
the effect of resilience, personality and social support. Psychiatry
Res 196:138–141

Polanco-Roman L, Anglin DM, Miranda R, Jeglic EL (2019) Racial/
ethnic discrimination and suicidal ideation in emerging adults: the
role of traumatic stress and depressive symptoms varies by gender
not race/ethnicity. J Youth Adolesc 48:2023–2037

Russo SJ, Murrough JW, Han MH, Charney DS, Nestler EJ (2012)
Neurobiology of resilience. Nat Rev Neurosci 15:1475–1484

Sanders J, Munford R, Liebenberg L (2017) Positive youth development
practices and better outcomes for high risk youth. Child Abuse Negl
69:201–212

Schuhmacher J, Leppert K, Gunzelmann T et al (2005) Die Resi-
lienzskala - Ein Fragebogen zur Erfassung der psychischen
Widerstandsfähigkeit als Personmerkmal. Z Klin Psychol
Psychiatr Psychother 53:16–39

Shi J, Wang L, Yao Y, Su N, Zhao X, Chen F (2017) Family impacts on
self-esteem in Chinese college freshmen. Front Psychiatry 8:279

Southwick SM, Sippel L, Krystal J, Charney D, Mayes L, Pietrzak R
(2016) Why are some individuals more resilient than others: the role
of social support. World Psychiatry 15:77–79

Tamres LK, Janicki D, Helgeson VS (2002) Sex differences in coping
behavior: a meta-analytic review and an examination of relative
coping. Per Soc Psychol Rev 6:2–30

Wagnild GM (2009) The resilience scale user’s guide for the U.S. English
version of the resilience scale and the 14-item resilience scale (RS-
14). The Resilience Center, Wordon

Wagnild GM, Young HM (1993) Development and psychometric eval-
uation of the resilience scale. J Nurs Meas 1:165–178

Wingo AP, Wrenn G, Pelletier T, Gutman AR, Bradley RG, Ressler KJ
(2010) Moderating effects of resilience on depression in individuals
with a history of childhood abuse or adult trauma. J Affect Disord
126:411–414

Wingo AP, Ressler KJ, Bradley B (2014) Resilience characteristics mit-
igate tendency for harmful alcohol and illicit drug use in adults with
a history of childhood abuse: a cross-sectional study of 2024 inner-
city men and women. J Psychiatr Res 51:93–99

Wrenn GL, Wingo AP, Moore R, Pelletier T, Gutman AR, Bradley B,
Ressler KJ (2011) The effect of resilience on posttraumatic stress
disorder in trauma exposed inner-city primary care patients. J Natl
Med Assoc 103:560–566

Zausinger S, Unger M, Thaler B et al (2015) Studierenden-
Sozialerhebung. Bericht zur sozialen Lage der Studierenden. Band
3: Tabellenband

Zhang M, Zhang J, Zhang F (2018) Prevalence of psychological distress
and the effects of resilience and perceived social support among
Chinese college students: does gender make a difference?
Psychiatry Res 267:409–413

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

411Sex matters: stress perception and the relevance of resilience and perceived social support in emerging...


	Sex matters: stress perception and the relevance of resilience and perceived social support in emerging adults
	Abstract
	Materials and methods
	Participants and procedure
	Measures
	Statistical methods

	Results
	Sample characteristics
	Impact of sex on stress perception, resilience, and social support perception
	Sex-specific correlations between stress perception, resilience, and social support perception
	Resilience as a mediator of the relation between social support perception and stress perception—separate analyses in men and women
	Combining sex-specific analyses: a moderated mediation model

	Discussion
	References


