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Abstract

Background

Psychological resilience is known as a protective factor against mental health disorders for
which valid measures are indispensable. The present work aims to evaluate the Resilience
Scale-5 (RS-5) psychometrically, and provide norm values.

Methods

Data from the Gutenberg Health Study (GHS), encompassing 7,496 participants aged 25 to
86, spanning the years 2017 to 2022, was used. Selectivity, item difficulty, internal consis-
tency, construct and factor validity, as well as factorial invariance were tested. Additionally,
correlations and associations with depression, anxiety, and sociodemographic factors were
determined. Furthermore, norm values were provided.
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Results

The RS-5 displayed robust psychometric properties. Participants reported an average resil-
ience score of 28.94 (SD = 5.53, median = 30, /QR = 6, range = 5-35), with those aged >75
exhibiting the highest resilience levels (M = 30.21, SD =5.75, median =32, IQR=7). The
RS-5 displayed a very good model fit, affirming measurement invariance across sex and
age decades. Construct validity found support through anticipated intercorrelations with
related psychological constructs. Significant correlations (p <.001) linked higher resilience
with female gender, advanced age, higher education, elevated household income, and
diminished psychological distress.

Conclusion

The RS-5 emerged as a reliable and economic instrument for assessing psychological resil-
ience in individuals aged 25 to 86. The study unraveled distinct sociodemographic charac-
teristics significantly tied to resilience levels within this cohort. In contributing recent norm
values tailored to the German population, this research enhances the practical applicability
of the RS-5 across diverse contexts and enriches our comprehension of the demographic
nuances associated with psychological resilience.

Introduction

The American Psychological Association (APA) defines psychological resilience as “the pro-
cess and outcome of successfully adapting to difficult or challenging life experiences, especially
through mental, emotional, and behavioral flexibility and adjustment to external and internal
demands” [1]. Emerging evidence suggests that the resources and skills linked to achieving a
more favorable adjustment, such as increased psychological resilience, can be developed and
honed through cultivation and practice [1-3]. A meta-analysis reviewing 60 empirical studies
to quantitatively determine the association of psychological resilience and mental health [4],
showed negative relations with depression, anxiety, or negative affect and positive relations to
life satisfaction and positive affect. Psychological resilience was also positively associated with
the personality traits extraversion, openness, agreeableness, and conscientiousness, while nega-
tive associations with neuroticism were reported [5]. Further, a recent study showed that the
self-reported level of psychological resilience was among the most protective factors against
mental distress during the COVID-19 pandemic [2]. Evaluating, practicing, and sustaining
psychological resilience can be substantial focal points in the treatment and progression of
mental health conditions [3], psychological resilience can have substantial consequences for
both individuals and public health in several ways. Thus, psychological resilience is acknowl-
edged as a powerful protective health factor [6-8] and has become an important public health
issue of recent decades for which valid measures are indispensable [7].

The Resilience scale (RS-25, [9]) and its shorter versions, the Resilience scale- 13 (RS-13,
[10]), Resilience scale-11 (RS-11, [11]) and the Resilience scale-5 (RS-5, [12]) are widely used
and valid measures to examine psychological resilience. The original 25-item-form (RS-25)
with a 2-factor structure was developed by Wagnild and Young [9]. It conceptualized psycho-
logical resilience as protective personality trait which facilitates personal adaptation to difficult
or challenging life experiences among the two subscales of “personal competence” and “accep-
tance of self and life”. The subscale “personal competence” scale summarises characteristics
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such as self-confidence, independence, control, agility and perseverance. The subscale "accep-
tance of self and life" scale measures characteristics such as adaptability, tolerance and a flexible
view of oneself and one’s own path in life. Schumacher et al. [11] evaluated the German ver-
sion of the RS-25 and confirmed high internal consistency of the RS-25. However, instead of
the postulated 2-factor structure of the RS by Wagnild and Young [9], results of the principal
component factor analysis with oblique rotation identified only one general factor. Moreover,
a 25-item scale were assumed to be of limited used in epidemiological studies which are mostly
restricted by time and costs. Thus, the authors developed the unidimensional RS-11 as a valid
alternative allowing for economic assessment of resilience in German-speaking general popu-
lations. However, Leppert et al. [10] criticized the RS-11 and developed the RS-13 as a revised
short version of the RS-25. Further, von Eisenhart Rothe developed the RS-5 as economical
alternative to the RS-11, especially for assessment of psychological resilience in vulnerable
groups e.g., in older populations. Construct validity for the RS-25 and its shorter versions has
been supported by correlations with depression, anxiety, social connectedness, life satisfaction
or physical health [9, 11, 12]. Recently, Schmalbach et al. [6] validated and evaluated the psy-
chometric properties of the RS-5 in a representative survey of the German general population.
Overall, the authors found a satisfactory model fit of the RS-5 and appropriate item and scale
characteristics. However, the results were based on the 11-item version of the resilience scale.
Thus, in order to ensure transferability, the authors recommended further validation of the
RS-5. Additionally, stratification for several sociodemographic groups showed a distinct pat-
tern of varying psychological resilience levels that, as the authors stated, should be analyzed in
future research [6].

Therefore, the present work aimed to validate the RS-5 in a population-based cohort study.
Specifically, we aimed (a) to determine psychological resilience measured with the RS-5 in the
German general population across age decades, (b) to assess the psychometric properties of
the RS-5, including item characteristics, reliability, factorial structure, invariance across sexes
and age decades, and construct validity, as well as (c) to provide recent norm values.

Materials and methods

Study design and participants

Data were drawn from the ongoing Gutenberg Health Study (GHS). The GHS started in 2007
as a population-based, prospective, observational single-centre cohort study located in the
Rhine-Main-Region [13]. The primary endpoints of the study are myocardial infarction and
cardiovascular death. Mortality and diseases of the eye, the immune system, cancer, and men-
tal health were defined as additional endpoints. The protocol and documents of the study were
approved by the local data safety commissioner and by the ethics committee of the Medical
Chamber of Rhineland-Palatinate (reference no. 2018-13720; original vote: December 12,
2017, latest update: September 27, 2021).

The GHS sample was drawn randomly from the local registries of the city of Mainz and the
district of Mainz-Bingen, stratified 1:1 for sex and residence and in equal strata across age
decades. An age 35 to 74 at baseline was the inclusion criteria. Exclusion criteria were an insuf-
ficient knowledge of the German language and physical or mental inability to visit the study
centre for investigation. During a 6-hour examination in the study centre, following standard
operating procedures and performed by certified medical technical assistants, cardiovascular
risk factors and other clinical variables were complemented by a computer-assisted personal
interview, laboratory examinations from venous blood samples, blood pressure, and anthropo-
metric measurements. Study investigations were all conducted in line with the Declaration of
Helsinki and principles outlined in recommendations for Good Clinical Practice and Good
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Epidemiological Practice. Written informed consent was obtained from each participant
before their inclusion in the study.

The present study used data from the core cohort (participants included since the baseline
assessment of 2007 to 2012) and the newly recruited young- and senior cohorts from the GHS
ten-year follow-up which started on 21 December 2017 and ended on 25 May 2022. Quality
controlled data of N = 7,496 participants with 3,853 men (51.40%) and 3,643 women (48.60%)
with a mean age of 60,95 years (SD = 13.64) were analyzed.

Measures

Resilience. The Resilience Scale-5 (RS-5) [6] was used to measure psychological resilience.
The scale consists of five items on one’s psychological resilience (e.g., I am resolved, I retain
interest in many things). Response options ranged from 1 (“strongly disagree”) to 7 (“strongly
agree”) and were summarized to a sum score (5-35), with higher values indicating a higher
degree of psychological resilience. Internal consistency of the RS-5 was previously reported as
a=.87[6].

Depression symptoms. Symptoms of depression were captured by the nine-item depres-
sion module of the Patient Health Questionnaire (PHQ-9) [14, 15] to examine construct valid-
ity and replicate previously found negative associations between resilience and depression
[e.g.,[12]]. Among nine items, participants were asked about cognitive and somatic symptoms
of depression concerning the last two weeks (e.g., loss of interest, loss of/increased appetite,
self-perception, ability to concentrate and sleep, energy levels, feeling down or depressed, and
suicidal ideation) on a four-point scale ranging from 0 (“not at all”) to 3 (“nearly every day”).
Responses were summarized to a sum score (0-27), with higher values indicating higher symp-
tom burden. A cut-off of > 10 was used to indicate clinically relevant symptoms of depression
[16]. In the present sample, the PHQ-9 showed good internal consistency (w = 0.85).

Anxiety symptoms. Symptoms of generalized anxiety were assessed by the two-item Gen-
eralized Anxiety Disorder Screener (GAD-2) [17]. Like depression symptoms, symptoms of
anxiety were used as a measure of construct validity in line with previous research [e.g., [12]].
Participants rated on a four-point scale from 0 (“not at all”) to 3 (“nearly every day”) to what
extent they were affected by the feeling of nervousness, anxiety, and the inability to stop or
control their worrying over the last two weeks. Answers were added to a sum score (0-6), with
higher values indicating higher symptom burden. A cut-off of > 3 was used to indicate clini-
cally relevant symptoms of generalized anxiety [17, 18].

Sociodemographic characteristics. Sociodemographic characteristics were assessed via
self-report and in the present study coded as sex (male/female), age (in years and decades),
education recoded to high school degree (yes/no), occupational status (employed/not
employed), retirement (yes/no), partnership (yes/no) and household size. Equivalized income
was calculated by dividing a household’s total monthly net income by root of household size
and presented in euros. Combining data of education, profession and income, we defined
socioeconomic status (SES) according to [19] ranging from 3 (lowest) to 21 (highest) SES.

Statistical analysis. Sample characteristics are reported as absolute numbers and percent-
ages for categorical variables and as means with standard deviations for continuous variables.

Means and standard deviations of the RS-5 scale and its items, item difficulty and corrected
item-total correlations were determined. Internal consistency of the scale was determined via
McDonald’s Omega.

A confirmatory factor analysis (CFA) was used to test the previous proposed one-factor
model by von Eisenhart Rothe et al. [12] consisting of the RS-items C, F, G, H, and I. Maxi-
mum likelihood estimation were used to account for the significant deviation from normal

PLOS ONE | https://doi.org/10.1371/journal.pone.0309197 October 11, 2024 4/13


https://doi.org/10.1371/journal.pone.0309197

PLOS ONE

Validation of the RS-5

distribution [20]. To judge model fit, common fit indices were assessed: the Standardized Root
Mean Squared Residual (SRMR), the Root Mean Square Error of Approximation (RMSEA),
the Comparative Fit Index (CFI), and the Tucker Lewis Index (TLI). A good model fit was
indicated by a RMSEA and SRMR of < .050, and a CFI and TLI of >.950. A RMSEA and
SRMR of with values between .050 and .080 and a CFI and TLI of at least .900 demonstrate an
adequate fit [21, 22].

Factorial invariance across sex and age decades were sequentially tested evaluating the con-
figural (without constraints), the weak (with equal factor loadings across groups), the strong
(with equal factor loadings and item intercepts across groups), as well as the strict invariance
(with equal factor loadings, item intercepts and residual variances across groups) of the model
as proposed by Meredith and Teresi’s [23]. Each model was compared against the more strin-
gent model. The commonly used method for assessing overall model fit is the chi-square test.
As its accuracy is influenced by sample size, potentially leasing to the rejection of reasonable
models in cases of large sample sizes, the abovementioned four fit indices were used to com-
pare model fits instead of the chi-square test. Measurement invariance is given if the difference
between the models does not surpass the .01 cut-off [24-26].

To test construct validity, group differences for the RS-5 average score with respect to socio-
demographic characteristics were tested using t-tests and Tukey’s HSD. Further, intercorrela-
tions of the RS-5 with the related psychological constructs of depression (PHQ-9) and
generalized anxiety (GAD-2) were investigated. Intercorrelations were analysed as Spearman
correlations. P-values were assumed to be significant with p< .001. Additionally, associations
with sociodemographic characteristics and related psychological constructs were determined
by multiple regression analysis.

Normative values for the RS-5 were calculated using percentiles for the full sample and for
subsamples based on age and sex.

Statistical analyses were performed using the statistical program R (version 4.2.1, packages:
dplyr [27], psych [28], lavaan [29]).

Results
Participants characteristics

Data from 7,496 participants at ten-year follow-up with a mean age of 60.65 (SD = 13.64;
range = 25-86 years) were analysed. Of those, 3,643 (48.60%) were female. The average psy-
chological resilience score of the total sample was, with participants aged > 75 years reporting
the highest level of psychological resilience (M = 30.21, SD = 5.75, median = 32, IQR = 7). For
detailed information on participants characteristics, see Table 1.

Reliability and item characteristics

Internal consistency for the RS-5 was w = .90. Means (M) and standard deviations (SD) for the
items as well as item difficulties (P;) and corrected item-total correlation (r;;) were shown in
Table 2. Participants scored highest on the item C lowest on the item F. The item difficulties
varied between .78 and .87. The corrected item-total correlations achieved very satisfactory val-
ues of rj = .64 to r; = .80. The corrected item-total correlations of all items satisfied the com-
mon cut-off point of >.50 [30].

Factor validity and factorial invariance

Overall, results of the CFA confirmed a good model fit. All assessed fit indices indicated an
adequate to very good model fit except for the RMSEA which was greater than .08 (CFI = .958;
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Table 1. Characteristics of the participants (N = 7,496).

Sociodemographic factors

Sex (N, %) Total (N = 7,496) Men (N = 7,496) Women (N = 7,496)
Men 3,853 (51.40%)
Women 3,643 (48.60%)

Age in years (M, SD)

60.65 (13.64)

61.45 (13.71)

59.81 (13.51)

Age decades (N, %)

25-34 years 364 (4.86%) 176 (4.57%) 188 (5.16%)

35-44 years 583 (7.78%) 271 (7.03%) 312 (8.56%)

45-54 years 1,457 (19.44%) 702 (18.22%) 755 (20.72%)

55-64 years 1,912 25.51%) 960 (24.92%) 952 (26.13%)

65-74 years 1,739 (23.20%) 924 (23.98%) 815 (22.37%)

> 75 years 1,441 (19.22%) 820 (21.28%) 621 (17.05%)
High school degree (N, %)

Yes 2,413 (37.74% 1,266 (38.94%) 1,147 (36.51%)

No 3,980 (62.26%) 1,985 (61.06%) 1,995 (63.50%)
Occupational status (N, %)

Employed (yes) 3,920 (56.73%) 2,043 (56.08%) 1,877 (57.45%)

Retired (yes) 2,990 (43.27%) 1,600 (43.92%) 1,390 (42.55%)
Partnership, (N, %)

Yes 5,225 (71.38%) 2,843 (75.31%) 2,382 (67.19%)

No 2,095 (28.62%) 932 (24.69%) 1,163 (32.81%)

Household size (N, %)

1 1,240 (17.15%) 521 (13.99%) 719 (20.52%9
2 4,105 (56.79%) 2,185 (58.66%) 1,920 (54.79%)
3 920 (12.73%) 507 (13.61%) 413 (11.79%)
>4 964 (13.34%) 512 (13.74%) 452 (12.91%)

Equivalized income in euros, (M, SD; median, IQR)

2,889.58 (1,934.37)

3,063.17 (2,101.34)

2,697.22 (1,710.48)

2,453 (1,495)

2,625 (1,475)

2,375 (1,438)

SES (M, SD) 14.10 (4.20) 14.76 (4.15) 13.40 (4.14)

Mental health

Symptoms of depression (M, SD; median, IQR) 3.65 (3.43) 3.25(3.24) 4.09 (3.58)
3(4) 2(4) 34

Clinical relevant symptoms of depression (N, %)

Yes

456 (6.27%)

191 (5.07%)

265 (7.57%)

No 6,811 (93.73%) 3,575 (94.93%) 3,236 (92.43%)
Symptoms of generalized anxiety (M, SD; median, IQR) 0.95 (1.17) 0.75 (1.05) 1.16 (1.26)
1(2) 0(1) 1(2)

Clinical relevant symptoms of anxiety (N, %)

Yes

616 (8.38%)

219 (5.76%)

397 (11.18%)

No

6,733 (91.62%)

3,580 (94.24%)

3,153 (88.81%)

Psychological resilience (M, SD; median, IQR)

28.94 (5.53)

28.71 (5.48)

29.18 (5.57)

30 (6)

30 (5)

30 (6)

Note. Occupational status “employed” summarizes full-time, part-time, and irregular employment; M = Mean; SD = Standard deviation; IQR = Interquartile range.

https://doi.org/10.1371/journal.pone.0309197.t001

TLI = .917; SRMR =.035; RMSEA = .146, 90% confidence interval [.134 —.158]). Although the
RMSEA surpasses the proposed cut-off of .08, the CFI is more robust and less susceptible to
larger samples. Thus, Byrne [31] and Byrne and Stewart [32] have suggested to mostly use the
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Table 2. Means (M), standard deviations (SD), median and interquartile range (IQE), item difficulties (P;) and corrected item-total correlations (r;,) for the RS-5.

Item
English German M |SD |median |[IQR |P; |r;
C Keeping interested in things is important to Es ist mir wichtig, an vielen Dingen interessiert zu bleiben. 6.09 | 1.36 | 7 1 0.87 1 0.71
me.
F I am determined. Ich bin entschlossen. 5.47 (1416 2 0.78 | 0.69
G I keep interested in things. Ich behalte an vielen Dingen Interesse. 5.86|1.30 | 6 2 0.83 | 0.80
H I can usually find something to laugh about. Ich finde 6fter etwas, wortiber ich lachen kann. 5.75|1.40 | 6 2 0.82 | 0.64
I I can usually look at a situation in a number of | Normalerweise kann ich eine Situation aus mehreren Perspektiven 5781316 2 0.83 | 0.68
ways. betrachten.

https://doi.org/10.1371/journal.pone.0309197.t1002

CFI as a fit indicator. Since the CFI yields a good result, we assume our model to have a good
fit. Factor loadings were between .67 and .90.

The CFI differences were well below the cut-off value of .01. Therefore, strict factorial
invariance across sex and age decades could be shown. Detailed results of the analysis of facto-
rial invariance across sex and age decades are depicted in S1 Table.

Construct validity

The RS-5 score differed statistically significantly with p < .001 between age decades. Partici-
pants aged > 75 years reported the highest degree of psychological resilience compared to
participants of the remaining five younger age decades. Further, statistically different RS-5
average scores were found between men and women, #(7455.2) = -3.65, p < .001. Higher
psychological resilience was found in women compared to men. No differences were
obtained in participants with and without a partner. Groups of education levels differed sta-
tistically significantly, £(5586.9) = -4.73, p < .001. Participants having a high school degree
reported higher psychological resilience compared to participants without a high school
degree. So did employed and retired participants, #(6222.8) = -8.88, p < .001. Employed par-
ticipants mentioned significant lower psychological resilience than retired ones. Complete
group comparison results, including means and standard deviations for all groups, can be
found in Table 3.

Low but substantial negative intercorrelations of the RS-5 with the continuous and binary
variable of PHQ-9, indicative of depressive symptom burden, as well as with the continuous
and binary variable of GAD-2, indicative of generalized anxiety symptom burden, were found,
suggesting construct validity. As shown in Table 4, a higher RS-5 score was associated with a
lower PHQ-9 score and clinically relevant symptoms of depression, as well as with a lower
score on the GAD-2 and clinically relevant symptoms of generalized anxiety.

Additionally, a multiple regression analysis including sex, age, high school degree, occupa-
tional status partnership, household size, equivalized household income, and symptoms of
depression, as well as generalized anxiety as explanatory variables was performed. Female sex,
increasing age, having a high school degree, a higher equivalized household income, and less
psychological distress were found to be associated with higher levels of psychological resil-
ience. For detailed results, see Table 5.

Norm values

Table 6 presents the norm values stratified by sex and age group (<60/ >60 years) for the RS-
5. Because the RS-5 sum score deviated from a normal distribution, score distribution was
reported using percentiles.
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Table 3. Group-differences in psychological resilience (RS-5).

N M SD median IQR t 95%-Confidence intervall p-value
Age decades (Ref. > 75 years)
25-34 years 364 27.52 4.72 28 6 2.68 1.77-3.60 <.001
35-44 years 583 27.94 4.72 29 5 2.27 1.51-3.04 <.001
45-54 years 1,457 28.25 5.3 29 5 1.95 1.37-2.53 <.001
55-64 years 1,912 28.77 5.57 30 6 1.44 0.89-1.98 <.001
65-74 years 1,739 29.28 5.66 30 6 0.93 0.37-1.48 <.001
Sex -3.65 <.001
Men 3,853 28.71 5.48 30 5
Women 3,643 29.18 5.57 30
Partner -2.93 =.003
Yes 5,225 29.06 5.41 30
No 2,095 28.63 5.68 30
Education -4.73 <.001
High school degree 2,413 29.13 5.02 30 5
No high school degree 3,980 28.49 5.70 30
Occupational status -8.88 <.001
Employed 3,920 28.45 5.32 30 6
Retired 2,990 29.63 5.65 31

Note. Employed summarizes full-time, part-time and irregular employment; M = Mean; SD = Standard deviation; IQR = Interquartile range; ¢ = size of the difference

relative to the variation in sample.

https://doi.org/10.1371/journal.pone.0309197.t003

Discussion

Psychological resilience, as a protective factor against mental health disorders, has become an
important public health issue of recent decades for which valid measure are indispensable. The
RS-5 is a widely used and valid measure to assess psychological resilience. However, the latest
available psychometric properties of the RS-5 were based on the RS-11. Thus, to rule out any
external influences on the measurement, further validation of the RS-5 has been recom-
mended. The present work aimed to validate and standardize the RS-5 and to report recent
norm values for the German general population.

Highest level of psychological resilience was reported by participants aged 75 years and
older. The RS-5 item characteristics and internal consistency were found to be satisfactory. All
factor loadings were above .50, attesting to the previously proposed one-factor model [6, 12].
Further, fit indices of the CFA indicated an adequate to very good model fit except the
RMSEA. However, the CFI has been suggested to mostly be used as fit indicator since it is
more robust and less susceptible to larger samples [31, 32]. Thus, the RS-5 appears to be a valid

Table 4. Correlation coefficients between the RS-5 and related psychological constructs: Depression (PHQ-9) and
anxiety (GAD-2).

Psychological scales RS-5 PHQ-9 GAD-2
RS-5 1.00

PHQ-9 - 33K (L 20FFF) 1.00

GAD-2 - 25%RK (L 175%%) 0% (46™+¥) 1.00

Note. Correlation coefficients between the binary variables of PHQ-9 and GAD-2 and the RS-5 are shown in
brackets, ***p < .001

https://doi.org/10.1371/journal.pone.0309197.1004
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Table 5. Multiple regression analysis with RS-5 as outcome (N = 5,354).

Model fit

Sex (female)
Age
High school degree (yes)

Occupational status (retired)

Partner (yes)

Household size

Equivalized household income

Symptoms of depression

Symptoms of anxiety

F (9,5344) = 72.87, p < .001; R* =.109; R%,4;. = .108

B SE 95%- Confidence intervall p-value
.96 .14 .68-1.24 <.001
.04 .01 .02-.06 <.001
.79 .15 .50-1.09 <.001
.39 21 -.04-.81 .08
-25 .18 -.62-.12 .18

.09 .01 -.06-.25 .23

.00 .00 .00-.00 <.001
-.36 .03 -.42—.30 <.001
-.34 .01 -.51-0.16 <.001

Note. Significant results marked in bold. Varying N compared to full sample due to missingness in explanatory variables; B = unstandardized coefficient; SE = standard

error.

https://doi.org/10.1371/journal.pone.0309197.t1005

measure to assess psychological resilience in German-speaking populations. Additionally,
strict measurement invariance for sex and age decades was given, indicating the ability to
statistically compare men and women and individuals of different age decades. Group com-
parisons regarding sociodemographic characteristics showed statistically significant differ-
ences in psychological resilience (p< .001). These results were partly comparable to
previously reported sociodemographic characteristics and RS-5 differences. Higher psycho-
logical resilience was found among participants having a high school degree, replicating
previous findings [6]. In contrast to Schmalbach et al. [6], in the present sample, higher psy-
chological resilience was reported by women compared to men and by participants who
were retired. No statistically significant differences between participants with and without
partners were found. Study design, sample, or region differences may account for the con-
trary findings. Lampert and Koch-Gromus [33] pointed to significant regional differences
regarding social parameters (e.g., occupational status) that exist within Germany, which
contribute to health and life expectancy disparities. While Schmalbach et al. [6] used data
from a representative nationwide survey sample. Data for the present work was drawn from
a population-based cohort study of the metropolitan Rhine-Mine region in western Mid-
Germany. Therefore, the GHS may constitute a wealthier and more homogenous sample
with a higher education level than the sample of Schmalbach et al. [6]. Negative intercorre-
lations with mental distress supported construct validity. In line with previous research
(e.g., [4, 6]) negative correlations with symptoms of depression (PHQ-9) and general anxi-
ety (GAD-2) were found. Moreover, a multiple regression analysis showed positive associa-
tions between female sex, increasing age, high school degree, and a higher equivalized
household income with psychological resilience. Longitudinal studies on predictors of psy-
chological resilience were recommended to identify important influencing factors and vul-
nerable subgroups. Extensive epidemiological research consistently underscores the inverse
relationship between psychological resilience and the incidence of mental health outcomes.
Individuals with higher levels of psychological resilience exhibit a lower susceptibility to
psychopathologies, suggesting a protective role in maintaining mental health [34, 35]. Lon-
gitudinal studies examining individuals over time reinforce this association, revealing that
heightened psychological resilience is linked to lower rates of chronic stress-related ill-
nesses. This extends beyond mental health, encompassing a spectrum of conditions, includ-
ing cardiovascular diseases, autoimmune disorders, and psychiatric ailments [36, 37].
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Table 6. Percentiles for the RS-5 according to sexes and age decades.

Total (N = 7,496) Men (N = 3,853) Women (N = 3,643)
Age group <60 years >60 years <60 years >60 years <60 years >60 years
RS-5 sum score
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
5 4 .8 4 7 4 .8
6 .6 1.0 6 1.0 7 1.0
7 .7 1.3 .6 1.4 .8 1.3
8 1.0 1.5 9 1.7 1.0 1.4
9 1.3 1.7 1.4 1.9 1.3 1.6
10 1.6 2.1 1.5 2.3 1.6 1.8
11 1.9 2.5 1.9 2.9 1.9 2.0
12 2.2 2.7 2.2 3.1 2.3 2.2
13 2.5 2.9 2.6 3.4 2.5 2.3
14 2.7 3.1 2.7 3.5 2.6 2.6
15 3.1 3.5 3.2 3.9 3.0 3.1
16 3.6 3.9 3.6 4.2 3.6 3.5
17 4.2 4.3 4.3 4.6 4.1 3.9
18 5.1 4.7 5.1 5.1 5.1 4.3
19 5.9 5.4 5.8 5.6 6.0 5.3
20 7.3 7.2 6.9 7.1 7.8 7.2
21 9.0 8.1 8.6 8.0 9.4 8.3
22 11.2 9.5 11.0 9.6 11.4 9.5
23 14.2 11.7 13.9 11.5 14.5 11.8
24 17.6 13.8 17.0 13.8 18.1 13.7
25 22.5 17.0 22.4 17.8 22.7 16.0
26 28.2 21.0 28.2 22.2 28.1 19.7
27 35.6 25.7 36.4 27.9 34.8 23.2
28 43.5 30.5 44.9 33.0 42.2 27.6
29 52.3 37.8 54.1 40.7 50.6 34.5
30 63.6 47.6 66.3 51.7 61.0 42.9
31 73.6 56.7 76 61.1 71.2 51.8
32 82.0 64.7 84.9 69.5 79.2 59.2
33 88.3 73.2 90.1 77.4 86.6 68.4
34 92.9 79.6 93.9 83.7 91.8 75.1
35 100 100 100 100 100 100
n 3,404 4,092 1,678 2,175 1,726 1,917

https://doi.org/10.1371/journal.pone.0309197.t006

Recognizing psychological resilience as a multidimensional protective factor emphasizes its
significance in promoting mental health and well-being in facing life’s adversities.
Finally, recent norm values across sex and age decades for the German population were

provided.

Despite the great strength of the present work using data from a large population-based

cohort study covering a wide age range, results should be interpreted concerning study’s limi-
tations. Selective participation might limit the generalizability of the results using data from
the GHS ten-year follow-up. Hence, the results based on a non-representative sample of the
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German population, the provided norms may have limited utility. However, the results will
serve as a useful comparison for other studies using RS-5 in German, Further, the present find-
ings represent individuals of the German population; comparisons can only be made for West-
ern demographics. Thus, cross-culturally, psychometric evaluation of the RS-5 is warranted.
We recommended to expand the present results by further determining validity and reliability
of the RS-5, in particular regarding domains we were not able to address with the present
study design. For instance, due to the cross-sectional study design, test-retest reliability or pre-
dictive validity could not be determined. Therefore, future research assessing test-retest reli-
ability is desirable. Further, as psychological resilience is defined as a trait by the RS-5, it is
supposed to show higher test-retest correlation that of state measures (e.g., depression) and
comparable to other trait measures (e.g., Big Five). Construct validity was determined by
group differences for the RS-5 average score with respect to sociodemographic characteristics
and intercorrelations of the RS-5 with two screeners of related psychological constructs (PHQ-
9 and GAD-2). Analysing the associations with other constructs, e.g., in a nomological net
using a wider variety of measures, especially multi-item measures, would be also add impor-
tant information about its construct validity. Psychometric properties may also change when
the scale is applied to different samples (e.g., clinical populations).

Summed up, item and construct properties and the reliability of the RS-5 were found to be
satisfactory. A CFA supported the unidimensional factorial structure, while measurement
invariance could be confirmed across sex and age decades. Thus, the RS-5 offers a valid and
economical screening measure, especially in large-scale population studies, which are mostly
restricted in time and cost. Future research efforts should prioritize the identification of spe-
cific neurobiological, psychosocial, and genetic correlates of psychological resilience, as a
deeper understanding of these factors is pivotal in informing targeted preventive approaches.
Such insights hold relevance in mental health and well-being, where psychological resilience
emerges as a key factor in mitigating the impact of stressors and adversity.
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