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Abstract

Background: The 10-item Perceived Stress Scale (PSS-10) is one of most widely used instruments to measure a global level
of perceived stress in a range of clinical and research settings. This study was conducted to examine the psychometric
properties of the Simplified Chinese version of the PSS-10 in policewomen.

Methodology: A total of 240 policewomen were recruited in this study. The Simplified Chinese versions of the PSS-10, the
Beck Depression Inventory Revised (BDI-II), and the Beck Anxiety Inventory (BAI) were administered to all participants, and
36 of the participants were re-tested two weeks after the initial testing.

Principal Findings: The overall Cronbach’s alpha was 0.86, and the test–retest reliability coefficient was 0.68. Exploratory
Factor Analysis (EFA) yielded 2 factors with eigenvalues of 4.76 and 1.48, accounting for 62.41% of variance. Factor 1
consisted of 6 items representing ‘‘negative feelings’’; whereas Factor 2 consisted of 4 items representing ‘‘positive feelings’’.
The item loadings ranged from 0.72 to 0.83. The Confirmatory factor analysis (CFA) indicated a very good fit of this two-
factor model to this sample. The PSS-10 significantly correlated with both BDI-II and BAI, indicating an acceptable
concurrent validity.

Conclusions: The Simplified Chinese version of the PSS-10 demonstrated adequate psychometric properties for evaluating
stress levels. The results support its use among the Chinese population.
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Introduction

Psychological stress occurs when an individual perceives that

environmental demands tax or exceed his or her adaptive capacity

[1]. A number of studies have provided evidence that psycholog-

ical stress is associated with depression, anxiety, cardiovascular

disease, cancer, and other adverse health outcomes [2,3,4,5,6,7].

Lazarus proposed that for an event or situation to be considered

stressful, it must be perceived as stressful via perceptual processes

[8]. Therefore, it is important to assess the perceived stress level

when evaluating the impact of psychological stress on health. The

Perceived Stress Scale (PSS) [9] has become one of the most widely

used instruments for measuring nonspecific perceived stress.

The PSS is a self-report measure developed by Cohen and his

colleagues in 1983 [9]. The 10-items version of PSS (PSS-10) has

demonstrated adequate reliability and validity [9,10]. It has been

used in various clinical settings, cultures and populations, and has

been translated into many languages including Arabic, Chinese

(traditional), Japanese, Portuguese and Thai [11,12,13,14,15]. The

Traditional Chinese version of the PSS-10 has been used in Hong

Kong and Taiwan, and has shown acceptable reliability and

validity [11,16]. The Chinese character system used in mainland

China is Simplified Chinese. The majority of the world’s Chinese-

speaking population use Simplified Chinese, but the psychometric

properties of the Simplified Chinese version of the PSS have yet to

be examined.

Police work is widely regarded as one of the most stressful

occupations [17,18,19]. As a part of a project which investigated

the impact of stress on health of policewomen who were on duty at

the Shanghai World Expo, we evaluated the reliability, validity

and factor structure of the Simplified Chinese version of PSS-10 in

a sample of policewomen.

Methods

Ethics Statement
This research protocol was approved by the Ethics Committee

of the Shanghai Mental Health Center, and written informed

consent has been obtained from all study participants.

Participants
Participants were policewomen who were employed to carry out

health and safety checks at the Shanghai World Expo in July 2010.

These policewomen were police academy graduates who trained
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for this specific role for 8 hours per day for a period of six

months. There were a total of 9 squadrons of policewomen on

duty during the study period. Each squadron contains about 80

to 90 policewomen. Three of these squadrons were randomly

selected to receive this survey We did not recruit male police

officers because it was outside the scope of the larger study of

which this study is a part. Study procedures were explained in

detail to all the policewomen in the three selected squadrons,

and those who provided written informed consent were included

in the study. In total, 260 policewomen were invited to

participate, and 245(94.5%) of them agreed to take part in this

study. Of these, 240 policewomen completed all of the study

measures. All participants were asked to complete a set of self-

administered questionnaires in a designated room, and then

return the completed questionnaires to an on-site research

assistant. Thirty-six participants were randomly selected to

complete all the questionnaires again two weeks after the initial

testing.

Instruments
Perceived Stress Scale-10 (PSS-10). The PSS-10 [10]

measures the degree to which one perceives aspects of one’s life

as uncontrollable, unpredictable, and overloading. Participants are

asked to respond to each question on a 5-point Likert scale ranging

from 0 (never) to 4 (very often), indicating how often they have felt

or thought a certain way within the past month. Scores can range

from 0 to 40, with higher composite scores indicative of greater

perceived stress. The PSS-10 has demonstrated good reliability

and validity, with Cronbach’s alphas ranging from 0.78 to 0.91

and test-retest reliability coefficients ranging from 0.55 to 0.85

[9,10,20].

The PSS-10 was translated from the original English version

into Simplified Chinese by two native Chinese-speaking psychia-

trists working independently of each other and, in a second step,

they agreed on a final common translation. After that, the

Simplified Chinese version of PSS was back-translated by an

English-Chinese bilingual psychologist who had no knowledge of

the wording of the original English version of the PSS. The two

English versions were then compared item-by-item and minor

discrepancies were addressed and corrected in the Simplified

Chinese version by a consensus of these translators. Fifteen

medical school postgraduate students were asked to complete the

Simplified Chinese version of PSS-10 as a pilot study. Further

corrections to the translation were completed based on the results

of this pilot study.

The Beck Depression Inventory Revised (BDI-II)

[21]. The BDI-II is a 21-item self-administered instrument

designed to assess the severity of depression symptoms over the

preceding week. Each item is assigned a score of 0–3, with 3

indicating the most severe symptoms. A cumulative score is

determined by adding the scores of the individual items. The total

score can range from 0 to 63. The BDI-II is a reliable and well-

validated measure in screening for depression symptoms in adults,

with Cronbach’s alphas ranging from 0.73 to 0.95, and the

Simplified Chinese version has been widely used in China [22].

The Beck Anxiety Inventory (BAI) [23]. The BAI is a 21-

question 4-point self-report inventory that is used for measuring

the severity of an individual’s anxiety. Possible scores range

between 0 and 63. Increasing scores indicate increasing intensity of

anxiety symptoms. The BAI is a widely accepted instrument with

high internal consistency (Cronbachs a= 0.92), a test-retest

reliability over one week of 0.75, and it has been shown to have

good validity [23]. The Simplified Chinese version of the BAI has

similar psychometric properties [24].

Analytic Strategy
Descriptive statistics for continuous variables were reported as

means and standard deviations. The internal consistency reliability

and the test-retest reliability of the Simplified Chinese version of

the PSS-10 were assessed using Cronbach’s alpha coefficient and

Spearman’s correlation coefficient, respectively.

To analyze the construct structure of the Simplified Chinese

version of the PSS-10, the sample was randomly split into two

halves. With the first half, we conducted an exploratory factor

analysis (EFA), and with the second half, we conducted a

confirmatory factor analysis (CFA). An independent t-test and

chi-square test were employed to compare the samples’ charac-

teristics. The EFA was performed with principal component and

Varimax rotation. The sample adequacy was assessed by the

Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy. The

CFA was performed to assess the goodness-of- fit of the factor

structure extracted from the EFA.

Evidence of concurrent validity was assessed by Pearson

correlation between the PSS-10 and symptoms of depression

and anxiety measured by BDI-II and BAI respectively.

The CFA analyses were performed with AMOS 7.0 (SPSS Inc.,

Chicago, IL, USA). All the other analyses were performed with

SPSS version 17.0 (SPSS Inc., Chicago, IL, USA). All analyses

employed a significance level of 0.05.

Results

Participant characteristics
The mean age of the participants was 21.1 years with a standard

deviation of 1.4 years. On average, they have 14.5 years of

education (SD = 1.3). The majority (97%) of the participants were

single. The participants were young and unmarried because they

were in squadrons composed entirely of new recruits. The mean

score of the PSS-10 reported in this sample was 15.2 (SD = 5.6).

Exploratory factor analysis (EFA)
All of the diagnostic tests indicated the adequacy of proceeding

with factor analysis. Specifically, Bartlett’s test of sphericity was

statistically significant (p,0.0001), and the Kaiser-Meyer-Olkin

(KMO) value was 0.87. The EFA showed that a rotated factor

solution for the PSS-10 (Table 1) contained two factors with

eigenvalues greater than 1.0, which accounted for 62.41% of the

variance. Factor 1 consisted of 6 items representing ‘‘negative

feelings’’ (Items 1, 2, 3, 6, 9, and 10) and accounting for 47.61% of

the variance; whereas Factor 2 consisted of 4 items representing

‘‘positive feelings’’ (Items 4, 5, 7, and 8) and accounting for

14.80% of the variance. Item loadings ranged from 0.72 to 0.83

(Table 1).

Confirmatory factor analysis (CFA)
The CFA was used to determine the goodness-of-fit of the

previously identified two-factor model. The maximum-likelihood

estimation (MLE) method was used to test the covariance matrix

to determine how well the model fit the sample data. The CFA

goodness-of-fit measures showed that the two-factor solution was

adequate: x2 = 43.640 (df = 34, p,0.124); Goodness-of-Fit Index

(GFI) = 0.936; Normed Fit Index (NFI) = 0.919; Comparative Fit

Index (CFI) = 0.980. Root Mean Square Residual (RMR) = 0.028;

Root Mean square Error of Approximation (RMSEA) = 0.048.

The standardized regression coefficients ranged from 0.67 to 0.82

for Factor 1 and from 0.59 to 0.80 for Factor 2. The between-

factors correlation was 0.62.

Psychometrics of the Chinese PSS
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Reliability
Cronbach’s alpha for assessing the internal consistency

reliability of the PSS-10 was 0.86 for the whole scale, 0.87 for

Factor 1, and 0.77 for Factor 2. The two-week test-retest reliability

of the PSS-10 was 0.68 for the whole scale, 0.72 for Factor 1, and

0.63 for Factor 2.

Concurrent Validity
Correlations between the PSS, the BDI-II, and the BAI were

calculated (Table 2). As expected, both the latter scales correlated

positively with the PSS. The correlation coefficient between the

factors and total score of C-PSS-10 and other two scales ranged

from 0.36 to 0.67.

Discussion

To the authors’ knowledge, this is the first study designed to

evaluate the reliability and validity of the Simplified Chinese

version of the PSS-10 scale. Overall, the psychometric data

presented in this study support the conclusion that the Simplified

Chinese version of the PSS-10 (C-PSS-10) has adequate

psychometric properties.

The overall Cronbach’s alpha of the Simplified Chinese version of

PSS-10 was 0.86 in this sample. This value is in accord with findings

from other studies of different language versions, where reliability

coefficients ranged from 0.78–0.91 [10,11,12,13,14,15,20,25]. The

two-week test-retest reliability of C-PSS-10 was 0.68, which is

acceptable when compared with the original findings that the test-

retest reliability was 0.85 in the college sample after 2 days and 0.55 in

the community sample after 6 weeks [9].

Previous studies have shown that the PSS-10 has concurrent

validity with a number of other measures including the State Trait

Anxiety Inventory (STAI) and the Beck Depression Inventory

(BDI) [15,26]. In the current study, the Simplified Chinese version

of PSS-10 was also found to be significantly and moderately

positively correlated with measures of anxiety and depression

(r = 0.58 for BAI and 0.67 for BDI; p,0.001), and thus the

construct validity of this scale was confirmed. These results also

indicate that psychological stress is associated with mental health

issues.

With regard to the PSS-109s factor structure, researchers have

found that it has 2 related latent factors [10,14,15,25], represent-

ing positive and negative feelings. In the present study, the EFA

yielded the same result as those found in other language versions

[10,14,15]. In Cohen’s original analysis, two factors yielded

eigenvalues of 3.4 and 1.4, which accounted for 48.9% and 14.5%

of the variance respectively [10]. In the present study, the

Simplified Chinese version of the PSS-10 yielded eigenvalues of

4.76 and 1.48, and accounted for 47.61% and 14.80% of the

variance respectively. Concerning item loadings, item 8 had high

loadings (.0.3) on the other factors in the present study. Similar

results have been reported in other studies [15]. The CFA

demonstrated a relatively better goodness-of-fit for the two-factor

solution model for the Simplified Chinese version compared to the

original version, which found that the PSS-10 revealed an

adequate two-factor solution: goodness of fit index = 0.926, Root

Mean Square Residual = 0.039, Comparative Fit Index = 0.931

[10]. Although we confirmed the two-factor model of PSS-10, we

do not recommend using two separate sub-scales clinically. The

PSS-109s authors suggested that any distinction between these

factors is irrelevant [10], and another study also suggested to use

the full scale as a whole to evaluate perceived stress level [14].

There are several limitations to this study that should be noted.

First, police have a very special occupation, which is full of stressful

events in daily work. We can see this stress in our data because the

sample’s average score on the C-PSS-10 was relatively high

compared to the community residents used in the original norms

Table 1. Exploratory factor analysis and reliability coefficients of PSS-10 (n = 120).

PSS Items Factor loadings

Factor 1 Factor 2

1. In the last month, how often have you been upset because of something that happened unexpectedly? 0.74 0.12

2. In the last month, how often have you unable to control the important things in your life? 0.76 0.20

3. In the last month, how often have you felt nervous and ‘stressed’? 0.83 0.17

4. In the last month, how often have you confident about your ability to handle your personal problems? 0.24 0.77

5. In the last month, how often have you felt that things were going your way? 0.13 0.75

6. In the last month, how often have you found that you could not cope with all the things that you had to do? 0.77 0.16

7. In the last month, how often have you been able to control irritations in your life? 0.09 0.76

8. In the last month, how often have you felt that you were on top of things? 0.38 0.72

9. In the last month, how often have you been angered because of things that were outside of your control? 0.75 0.25

10. In the last month, how often have you felt difficulties were piling up so high that you could not overcome them? 0.74 0.26

Eigenvalue 4.76 1.48

% variance 47.61 14.80

Cronbach’s alpha coefficient 0.87 0.77

doi:10.1371/journal.pone.0028610.t001

Table 2. Correlations of PSS-10 to depression (BDI-II) and
anxiety (BAI).

PSS (total) Factor 1 Factor 2 BDI-II

Factor 1 0.93

Factor 2 0.76 0.47

BDI-II 0.67 0.63 0.49

BAI 0.58 0.59 0.36 0.72

doi:10.1371/journal.pone.0028610.t002
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[10]. Additionally, we recruited only female police officers in this

study, and all the participants were relatively young. Thus, the

characteristics of this sample may limit its generalizability of the

results to other populations. However, it is worth noting that

according to studies of the English version, the PSS is not a

specific-population- dependent instrument. Similar psychometric

properties have been found across a variety of different sub-

populations in different locations [10,20,27]. The Traditional

Chinese version of PSS has also been found to have similar

psychometric properties in two different sub-groups in Hong Kong

[11,28]. Therefore, on the basis of these findings we expect that

the Simplified Chinese version could be validly used in a broader

range of Chinese-speaking populations as well. Second, because of

the cross-sectional nature of this study, the predictive validity of

this scale could not be confirmed. Third, this study was not able to

evaluate the discriminant validity of the C-PSS-10 and further

study in that area is needed. Fourth, like other studies using similar

methodologies [15,26], we were unable to determine the extent to

which our concurrent validity findings represent an overlap

between the constructs of stress, depression, and anxiety such

that the PSS could be considered to be a ‘‘proxy measure’’ for

depression or anxiety. Fifth, it was outside the scope of our study to

determine whether additional items might be necessary to capture

additional culturally-relevant aspects of reactions to stress. Future

studies might examine each of these issues.

In conclusion, the results of this study suggest that the Simplified

Chinese version of the PSS-10 is an instrument with adequate

psychometric properties. Therefore, the Simplified Chinese

version of PSS-10 can be a very useful instrument to measure

psychological stress among Chinese-speaking populations in China

and elsewhere in the world.
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