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SUMMARY

Aim: To evaluate validity of the Greek version of a global measure of perceived stress PSS-14 (Perceived Stress Scale — 14 item).

Materials and Methods: The original PSS-14 (theoretical range 0-56) was translated into Greek and then back-translated. One hundred men
and women (39110 years old, 40 men) participated in the validation process. Firstly, participants completed the Greek PSS-14 and, then they
were interviewed by a psychologist specializing in stress management. Cronbach'’s alpha (a) evaluated internal consistency of the measurement,
whereas Kendall's tau-b and Bland & Altman methods assessed consistency with the clinical evaluation. Exploratory and Confirmatory Factor
analyses were conducted to reveal hidden factors within the data and to confirm the two-dimensional character of the scale.

Results: Mean (SD) PSS-14 score was 25(7.9). Strong internal consistency (Cronbach’s a = 0.847) as well as moderate-to-good concordance
between clinical assessment and PSS-14 (Kendall's tau-b = 0.43, p<0.01) were observed. Two factors were extracted. Factor one explained
34.7% of variability and was heavily laden by positive items, and factor two that explained 10.6% of the variability by negative items. Confirmatory
factor analysis revealed that the model with 2 factors had chi-square equal to 241.23 (p<0.001), absolute fix indexes were good (i.e. GFI=0.733,

AGFI=0.529), and incremental fix indexes were also adequate (i.e. NFI=0.89 and CFI=0.92).
Conclusion: The developed Greek version of PSS-14 seems to be a valid instrument for the assessment of perceived stress in the Greek adult
population living in urban areas; a finding that supports its local use in research settings as an evaluation tool measuring perceived stress, mainly

as a risk factor but without diagnostic properties.
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INTRODUCTION

Stress refers to the process of adaptation of an individual once
exposed to external or internal challenges (1). Maladaptation to
stress alters both brain function and peripheral physiology, and
can promote a broad array of psychological (e.g. anxiety, depres-
sion, burnout, memory deficits, and pain disorders) and organic
disturbances. It has been documented that stress-related conditions
account for more than half of all disabilities (2). In this framework
it has been estimated that workplace stress results in accidents,
employee turnover, diminished productivity, direct medical, legal,
and insurance costs consequentially giving rise to a tremendous
financial burden as well as stress-related disorders (3). Perceived
stress can be viewed as the outcome of transactional interaction
between the person and his environment. In other words, cognitive
appraisal or subjective evaluation of an individuals’ environment
has been postulated to be the key process to the stress outcome(s),
rather than the single occurrence of an event (4—11).

The continuous increase of stress-related disorders in civilized
countries and the rapid growth of knowledge on the psychobio-
logical mechanisms behind them are challenging clinicians and
researchers across different disciplines (12, 13). In this sense
subjective reports provide one source of information which may

result in appropriate diagnostic and therapeutic interventions.
Several tools (i.e. questionnaires) have been proposed in order
to measure psychological stress. The majority of these tools have
been tested for their reliability and validity in the referent popula-
tion as well as other populations. Perceived Stress Scale (PSS)
is a valid and reliable instrument in congruent measurement of
life stress appraisal among the US population (14). In particular,
Cohen and colleagues developed this global measure of stress
by asking respondents to evaluate the level to which their lives
seem to be unpredictable, uncontrollable or overloaded (14). The
PSS is one of the most frequently used tools to measure stress
in chronic conditions and situations often not listed in other
life-event scales.

The high prevalence of chronic and stress-related diseases, and
risk factors that have been reported in Greece (e.g. cardiovascular
disease, metabolic syndrome, overweight, obesity, depression)
underline importance of the development of a validation tool suit-
able for the Greek population and culture (15—17). However, use
of readily available instruments developed for other populations
affords the opportunity (although with some limitations) for inter-
country, inter-culture and inter-race comparisons. Thus, the aim
of this work was to test validity of a Greek version of PSS—14
on an adult sample from the general population.
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MATERIALS AND METHODS

The PSS-14

The original and largest of the three PSS versions (i.e. PSS—14
with 14 items) was selected for translation and validation. PSS—14
is considered as a brief and easy scale to administer and complete.
It consists of seven negative and seven positive items, each with
a possible answer rated on a five-point scale (from 0 = never to
4 = very often). The highest possible score is 56, since positive
questions were rated from 4 to 0 and negative questions were rated
on the opposite scale. The positive element evaluates the ability to
cope with perceived stressors, whereas the negative one focuses
on assessing lack of control, negative emotions and reactions.

The translation and back-translation procedure was as fol-
lows: the English version of the PSS—14 was firstly translated
into Greek by a native speaker and afterwards the Greek item
was back translated into English by a native English speaker
psychologist. Special care was taken to ensure that each item
retained its original meaning. The content and face validity (i.e.
the extent to which a measure represents all facets of a given
social construct) of PSS—14 was evaluated by a psychologist,
a member of the study group, and was in accordance with the
original tool.

Participants and Procedure

The study sample consisted of 100 participants (39+10 years
old females and 40 years old males), 60 residents of Athens (At-
tica Prefecture) and 40 residents of Larissa (Thessaly Prefecture).
Both cities comprise large urban areas (Athens is the metropolitan
capital of Greece and Larissa the metropolitan hub of Thessaly).
These participated in the validation process with a response rate
0f 95% (i.e. 100 out of 105 participants that were initially asked
to participate, finally agreed). The sample size of 100 participants
was a-priori decided in order to achieve statistical power greater
than 95% for the evaluation of two-sided mean differences be-
tween the tool and the clinical assessment equal to 542 at 0.05
type-I error (GPower v. 3.1.0, Kiel University, Germany).

Method of Study Sample Selection

Recruitment took place mostly at work place. Participants were
enrolled on a voluntary basis but were not randomly selected,
nonetheless, an effort was made to avoid any systematic selec-
tion bias and the selected study sample should be representative
of all aspects of the reference population of the two cities. The
selection criteria of recruitment included: age over 18 years, and
both genders. No exclusion criteria were applied.

The PSS-14 was initially distributed to and completed by all
participants and, upon their collection, a psychologist experienced
in the field of stress clinically assessed the stress levels of each
participant in private. The clinical assessment was based on a
structured interview by a study team psychologist, whose aim
to retrieve information about stressful situations undergone by
the individual interviewee during the previous time to the study
month, existence and nature of the subject’s coping mechanisms,
the extent and effectiveness of his social support network and
existence of physical symptoms, if any.

Participants were also asked to report their age, family status
(married, never married, divorced, widowed), type of occupation,
economic status and the number of children each had; whereas
they were also coded as whether they had children or not. In
particular, regarding financial status, participants were classified
as those satisfied with their income and those who were not. All
the information was collected in order to be used in a more in
depth analysis of the PSS—14 validation process.

Bioethics

The retrieved data was confidential and the study followed
the ethical considerations provided by the World Medical As-
sociation (52nd WMA General Assembly, Edinburg, Scotland,
October 2000). All participants were informed of the procedures
of the study and agreed to participate providing written informed
consent.

Statistical Methods

Descriptive statistics are presented as mean values (£SD)
and quartiles. To evaluate the internal consistency of the
PSS—14, the Cronbach’s alpha was calculated. The computa-
tion of Cronbach’s alpha was based on the number of items
of the survey (i.e. k) and the ratio of the average inter-item
covariance to the average item variance. In particular, the
formula alpha = [k*(inter-item covariance/average variance)]/
[1+(k—1)*(inter-item covariance/average variance)]. Kendall
tau-b coefficient (the coefficient ranges between —1 and +1;
values >0.3 suggest moderate agreement, while values >0.6
suggest good agreement) and the Bland & Altman method of
agreement was used to evaluate the validity of the scale. With
respect to the Bland & Altman method, the limits of agreement
were calculated as mean (difference) =1, 96*standard deviation
(difference) assuming normal distribution of the differences.
Normality was tested using P-P plots. Sub-group (sensitivity)
analysis was performed to further evaluate the validity of
the PSS—14 for men and women as well as for participants’
age class, family status, occupation and economic level. The
significance level for all two-sided hypotheses tested was con-
sidered at 0.05. Furthermore, exploratory factor analysis was
applied. The principal component method and the correlation
matrix of the PSS—14 items were used (but the principal axis
factoring was also applied to confirm the results) to extract
factors. Factors with eigenvalues greater than 1.0 were retained
and interpreted. Factor loadings were calculated after varimax
rotation and values >0.4 were used to characterize its factor.
The Kaiser-Myer-Oklin criterion and the Bartletts’s test of
sphericity were calculated in order to evaluate the level of
inter-correlation of the PSS—14 items. Confirmatory analysis
was then applied to test the results revealed from exploratory
factor analysis. Chi-square statistic was calculated to test the
model’s goodness-of-fit, absolute (GFI, AGFI) and incremen-
tal (NFI, CFI) goodness of fit indexes were also calculated
to evaluate whether the proposed model reproduces the data
(values close to 1 indicate adequate fit; this index was preferred
since it avoids the underestimation of fit, often noted in small
samples. All statistical analyses were performed using the
SPSS and AMOS version 18 (SPSS Inc., Chicago, II, USA).
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RESULTS

The majority of participants worked as public employees
(63%), whereas others worked in private companies (22%), and
few (2%) were unemployed. Additionally, 63% reported discon-
tent with their income, 51% were married and 53% of participants
were parents (Table 1).

The mean (£SD) value of the PSS—14 for the whole sample
was 25.29+7.9, while the quartiles (1st, median and 3rd) were 19,
24 and 31, respectively. Furthermore, the gender-specific distribu-
tion of the PSS—14 was in men: (mean (£SD)): 24.3948.2, and in
women 25.8947.6, while the quartiles (1st, median and 3rd) were
18.75, 24, 30.25 in men and 20, 25, 32 in women, respectively.

Reliability and Validity of the PSS-14

According to the results described in Table 3, it can be seen
that the agreement between clinical assessment and PSS—14
evaluation was good, regarding the whole sample of the study
(Kendall’s tau-b = 0.43, p<0.001). Furthermore, a very good
internal consistency was revealed (Cronbach’s alpha = 0.84)
for the overall sample (at this point it should be noted that the
scaling of items used for evaluation of internal consistency was
according to the original direction described by the PSS—14). In
addition, when each item of the PSS—14 was excluded from the
analysis in order to test the robustness of the findings, Cronbach’s
alpha remained high (i.e. >0.80). The Bland & Altman Method
confirmed the aforementioned results showing a satisfactory
and acceptable difference (bias) between the clinical assessment
and the PSS—14 scores, nonetheless the relatively high limits
of agreement were determined. Moreover, for the whole study
group the sensitivity of PSS—14 for a threshold equal to 25 was
78%, the specificity was 61% and the area under the curve was
0.78+0.05 (p<0.001).

Table 1. Descriptive characteristics of the study’s sample

n 100
Age (yrs) 39+10
Gender
Males, n 40
Females, n 60
Occupation
Free lancers, n 13
Private employees, n 22
Public employees, n 63
Unemployed, n 2
Participants satisfied with their income, n 37
Family status
Non-married, n 41
Married, n 51
Divorced, n
Widowed, n
Having children, n 53

Exploratory and Confirmatory Factor Analysis

The KMO value was 0.841, suggesting very good inter-
correlation level among the PSS—14 items, and the sphericity test
was significant suggesting that the results are acceptable. As it
can be seen in Table 2, two factors were extracted. Factor 1 that
explained 34.7% of variability was heavily encumbered by items
that related to coping ability, sense of control in life and personal
issues, feeling that things are going right and ability to manage
time. Factor 2 explained 10.6% of variability and was heavily
laden by items relating to feelings of distress, weakened control
of significant issues in life, weakness to cope with personal duties
and time management. The correlation between factor 1 and fac-
tor 2 was -0.477. Confirmatory factor analysis revealed that the
model with 2 factors had chi-square equal to 241.23 (p<0.001),
absolute fix indexes were good (i.e. GFI=0.733, AGFI =0.529),
and incremental fix indexes were also adequate (i.e., NFI =0.89
and CF1=0.92).

Sensitivity Analysis for the Validity of the PSS-14

Subgroup analyses showed that Kendall’s tau-b coefficients
were significant in all sub-groups, by the exception of free-lancers
(Table 3). Moreover, all Cronbach’s alpha values were greater
than 0.8, with higher values observed in private employees, those
who were married, women, under 40, those who had children and
those who were satisfied with their income (the highest value was
found for free lancers, Cronbach’s alpha = 0.931 and the lowest
for non-married participants, Cronbach’s alpha = 0.809). The
intra-correlation coefficients (ICC) of the PSS—14 among the
subgroups was also measured and found statistically significant
in each group (data not shown here).

Sex exploratory analysis revealed similar factors as the whole
group (i.e. factor 1 was heavily laden down by coping ability,
sense of control, and had 35% total variance explained; while
factor 2 was heavily burdened by items relating to feelings of
distress, weakened control on significant issues in life and had
12% total variance explained). Distribution analysis by family
status, income satisfaction, and age-group also revealed the afore-
mentioned two factors in both <40 and >40 year old participants
(data not shown here).

The Bland & Altman Method revealed that the mean differ-
ences (bias) between the two methods for the subgroup analyses
ranged from 1.51 to 6.52. Significantly lower levels of bias were
found for those who had no children as compared with those who
had (p=0.009), and for those who were <40 years old as compared
with those over 40 (p=0.006) (Table 3).

DISCUSSION

The aim of this work was to evaluate validity of a perceived
stress scale PSS—14 in a Greek sample. For this reason a sample of
100 middle aged individuals from two large cities were enrolled.
According to data analysis, the Greek version of PSS—14 seems
to be a valid stress instrument (criterion validity) for the studied
population. Two factors were revealed here, one with positive
(factor 1) and the other with negative items (factor 2). These
factors were also observed when the analysis was stratified by
sex, age group and marital status. At this point it should be noted
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Table 2. Results from exploratory factor analysis that was applied in the responses of n=100 individuals as regards the PSS—-14

items

PSS-14 item Factor 1 Factor 2
1. In the last month, how often have you felt anxious for something that happened unexpectedly? -0.136 0.800
2. In the last month, how often have you felt unable to control the important things in your life? 0.229 0.466
3. In the last month, how often have you felt nervous and “stressed™? 0.359 0.712
4. In the last month, how often have you dealt successfully with day to day problems and annoyances? 0.701 -0.047
5.1n the last month, how often have you felt that you were effectively coping with important changes that were occurring in 0598 0.050
your life?

6. In the last month, how often have you felt confident about your ability to handle your personal problems? 0.725 0.063
7. In the last month, how often have you felt that things were going your way? 0.585 0.219
8. In the last month, how often have you found that you could not cope with all the things that you had to do? 0.349 0.457
9. In the last month, how often have you been able to control irritations in your life? 0.522 0.126
10. In the last month, how often have you felt that you were on top of things? 0.660 0.105
11. In the last month, how often have you been angered because of things that happened were outside of your control? 0.331 0.238
12. In the last month, how often have you found yourself thinking about things that you have to accomplish? 0.085 0.622
13. In the last month, how often have you been able to control the way you spend your time? 0.606 0.118
14. In the last month, how often have you felt difficulties were piling up so high that you could not overcome them? 0.277 0.479

The principal component method with varimax rotation was applied to extract patterns.

Table 3. Results regarding the validity of the PSS—14, as compared with the clinical assessment of n=100 patrticipants of the study

Kendall's tau-b p Mean difference olf_ggrirelrlrr:z:\t ofU:grzrelrlrr:!;t

Overall sample, n=100 043 <0.001 3.53 -11.95 19.01
Gender

Males, n=40 0.40 0.001 3.31 -13.47 20.08

Females, n=60 0.46 <0.001 3.68 -11.27 18.63
Age group

<40 years old, n=62 0.48 <0.001 1.86 -13.82 16.68

240 years old, n=38 0.26 0.05 6.52 -8.98 22.02
Occupation

Private employees, n=22 0.51 0.003 1.83 -14.36 18.02

Public employees, n=63 0.44 <0.001 4.48 -10.53 19.49

Free lancers, n=13 0.34 0.11 2.63 -14.67 19.9
Participants satisfied with their income

Not satisfied, n=63 0.37 0.001 2.62 -14.27 19.52

Satisfied, n=37 0.58 <0.001 5.02 -6.88 16.92
Family Status

Married, n=51 0.50 <0.001 470 -10.41 19.81

Non married, n=41 0.36 0.003 1.51 -13.46 16.48
Having children

No, n=47 0.44 <0.001 1.70 -13.58 16.98

Yes, n=53 0.42 <0.001 5.56 -9.53 20.65

that the structure of these factors were similar to the one reported
by the inventors, Cohen and Williamson (18) as well as by other
validation studies (see below). The level of agreement between

the tool and the “gold-standard” approach was moderate to good,
whereas the bias as derived through the Bland & Altman method
was favourably close to zero; however, the limits of agreement
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were relatively high, reflecting a wide dispersion of the differ-
ences between the tool and “gold-standard” method. Despite
the relatively small sample size, further analyses showed that
the Greek PSS—14 was also valid in various subgroups of the
studied sample, like men/women, under or over 40, for those
satisfied or not with their income, for married or non-married
people, for those who had children or not, and for private or
civil service employees. However, the latter finding is limited
by the relatively small number of individuals in each sub-group.
Moreover, the mean values of the scale were roughly 24/56 in
men and 26/56 in women. Current results seem to be in ac-
cordance with other reports derived from relevant studies. In
particular, using the Chinese version of PSS—14, the mean score
of the scale among middle aged men and women was around
23 (out of a theoretical total 56 score) (19). Furthermore, in a
study of 1,320 Japanese students, the mean PSS mean score was
around 28, using the Japanese version of the PSS—14 (20). As
regards European populations, the Spanish PSS—14 mean score
among 440 young men and women was around 25, whereas in
a sample of Hungarian adults PSS—14 mean score was quite
similar, i.e. 25.3 (21-23).

The validity of the Greek version of the PSS—14 was also
supported by the strong coherence found in all subgroups of
tested participants. The latter suggests that PSS—14 can be seen
as a reliable scale for the Greek population to use as — thanks to
its internal reliability — it seems to measure effectively a distinct
set of a construct termed “perceived stress”. The aforementioned
results are in line with other studies conducted in Europe and in
the Asian region, where the values of Cronbach’s alpha were
similar to the ones presented here.

Furthermore, the majority of studies conducted at accultur-
ating and validating PSS have used a variety of psychological
scales and questionnaires as standards and have concluded that
PSS is an instrument with good psychometric properties and can
be used in either clinical or research settings to estimate chronic
stress as a risk factor for diverse psychological symptoms. As
it can be seen in Table 3, psychological assessment appears
to overestimate the stress levels in general, except for people
younger than 40 years of age, those who have no children, those
who are private employees, and those who are not married. As
mentioned above, PSS—14 estimates stress based on what a
person perceives stressful in his environment, on the unique
stress response of an individual and the effectiveness of his
coping mechanisms, if any. The discordance found to a certain
extent between the psychological assessment and the PSS—14
assessment of stress may indicate existence of other factors not
measured by PSS—14 but relative to a stress response, which in
all likelihood a psychologist would be able to discern, such as
the avoidance of someone to admit existence of a problem and
the need to explore means of coping with it. Furthermore, use
of self-report scales carries certain limitations (24—26). Unfor-
tunately, according to the research of the current study, there are
no other published studies in Greece using clinical assessment as
ameans of validating PSS—14, thus there are no similar findings
to be compared. However, it should be noted here that one of
the most interesting legitimacy in stress research is the profound
disassociation between the psychological and the bodily stress
response. In other words, while some individuals perceive high
psychological stress without emitting a peripheral physiological

stress response, others show strong physiological arousal without
perceiving stress. This lack of covariance may be attributed to
the complexity of genetic and developmental factors which are
implicated in the stress response (12). Moreover, the stress re-
sponse and its variations shape an additional confounding factor
which is decisive in the absence of covariance. It is suggested
that there are three response types which serve the organism to
cope with a stressor, the immediate stress response that allows
the organism to quickly emit a fight or flight response in the
face of a stressor; the adaptive stress response which represents
the adaptation to secondary signals from the body and the brain;
and the evaluative stress response based on cortical structures
and pathways involving cognitive processes by which a subject
responds to a stressor.

As presented in Table 3, PSS—14 seems to have a lower level
of internal consistency for people aged 40 or older, for those not
being satisfied with their income, males and public employees.
It has been documented before, that women express relatively
higher levels of perceived stress than men; this finding has been
related to different (i.e. maladaptive) coping styles of women
regarding stressful events (26). It has also been reported that
stressful appraisals tend to decline as age increases, implying
that older people may choose more adaptive coping strategies,
even escapism; although, age has been negatively associated
with perceived control of one’s environment (27). Those em-
ployed in the public sector may also express lower levels of
perceived stress in relation to private enterprise employees and
free lancers, where employment is not so secure or permanent
and demands usually exceed the existing resources of the in-
dividual, a phenomenon commonly described as work stress.
In the present work, it is hypothesized that males, people aged
>40 and public employees are characterized by relatively lower
levels of self reported perceived stress. It is, therefore, indicated
that the Greek PSS—14 measures more precisely higher levels
of expressed perceived stress and, thus, it seems more internally
consistent in specific subgroups. This is because PSS—14 may
underestimate perceived stress in subgroups considered less
stressed. Moreover, satisfaction with personal income could
probably act as a shield regarding levels of perceived stress,
since economic strain is in fact a remarkable stressor (28).
However, PSS—14 was found to have lower level of internal
consistency among people financially unsatisfied, who would
otherwise be considered to be under more stress.

Use of PSS—14 has been initially proposed to examine the
role of non-specific appraised stress in the etiology of disease
and behavioural disorders and as an outcome measure of ex-
perienced levels of stress. Furthermore, it has been suggested
that PSS—14 can be used to closely evaluate the process by
which various moderators of the objective stressor-pathology
relationship operate, namely, factors that can alter the stress
appraisal and mediate the disease outcome. Given the above, it
may be surmised that the present Greek version of PSS—14 can
be used for all the aforesaid purposes. The current work provides
a valid tool that measures perceived stress to be available in
Greek research settings. Use of a valid version of PSS—14 is
presumed to further expand research regarding the relationship
between perceived chronic stress and various health outcomes
in Greece and the comparison of future findings with others
from different populations.
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Limitations

A limitation of the current work is absence of data regarding
the educational status of participants, a factor that would further
support the sensitivity analysis. Regarding representativeness
of the study sample as concerns the whole Greek population, an
effort was made to include participants from all age categories
(i.e. young, middle-aged and elderly), and both sexes. However,
recruitment took place mostly at work place, which included
private and public companies; thus, the analysis could not in-
clude unemployed people. Moreover, although adequate since
the number of n=100 participants provided enough power to
test validity of the tool, interpretation of the sub-group analyses
should be made with caution. Further sampling in various sub-
groups of the total population, i.e. larger samples of unemployed
and retired individuals, having or not children, educated or not
people, males and females as well as participants from rural and
urban areas would increase the applicability of the tool. Moreover,
multiple testing inflated the type-I error. Thus, the robustness of
the findings should be targeted on the total sample and not on
the sub-groups. Further convergent validity was not tested here
since no other valid tool of perceived stress was used. Addition-
ally, the clinical — psychological assessment conducted may
have allowed room for information biases and misclassifications
diffuse the study.

CONCLUSION

The Greek version of PSS—14 represents a reliable and valid
instrument to use in research settings as a means of generating
hypotheses, and can be used to primarily estimate levels of
perceived stress as a risk factor of several health issues and
behaviours, especially in Greek adult individuals living in urban
regions. As far as its elaborative validity is concerned, Greek
PSS—14 seems to underestimate levels of stress found by the
clinical assessment. Latent traits or constructs should probably
be examined and discussed.
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