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Abstract

Background: The Perceived Stress Scale (PSS) measures general stress and the Swedish
version, although used in several studies, has not been extensively evaluated for psychometric

properties.

Aims: This study aimed to investigate psychometric properties and the factor solution of the
Swedish 14-item version when used with two samples, namely a mixed Internet sample of
women and men (N=171) and another of women with stress-related disorders (N=84).

Classical test theory, including confirmatory factor analysis, was employed.

Results: The factor structure supported a two-factor model for the PSS and confirmed other
language versions of the PSS, although one items showed a low item-total correlation. The
PSS showed to be feasible with the investigated samples and the results indicated no ceiling
or floor effects and good internal consistency of the PSS. Several aspects of construct validity
were shown. An association of -.66 between the PSS and a measure of coping indicated good
concurrent validity. Criterion validity was demonstrated through a statistically significant
difference (p<.001) between the women with stress-related disorders and the Internet sample.
Predictive validity of the PSS could be demonstrated in a short-term perspective. Based on the
sample with stress-related disorders, sensitivity to change was shown through a statistically

significant stress reduction (p<.001) from entering work rehabilitation to discharge.

Conclusions: The Swedish version of the PSS showed satisfactory psychometric properties
and may be recommended for use with people with and without known stress-related

disorders.
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Introduction

Stress-related health conditions are an urgent issue in most western countries (1-4). Stress is
thus an important risk factor to assess in actions to prevent stress-related disorders and as an
outcome measure in rehabilitation projects. Therefore, reliable and valid measures of

perceived stress are needed.

The Perceived Stress Scale (PSS) has been developed to measure general stress (5). It
is a self-report scale with both negative items (expressing stress) and positive items
(expressing coping capacity). The intention was to capture the conceptualization of stress as
outlined by Lazarus and Folkman (6): that stress is an appraisal of something threatening and
that people cope with stress more or less effectively. The original 14-item version of the PSS
showed satisfactory internal consistency and adequate concurrent and predictive validity (5),
but a 10-item version was also launched (7). That study also concluded that two factors lay
behind the scale, one formed by the negative items and one by the positive. The PSS has been
translated into several languages. A Swedish version of the 14-item PSS was found to have
adequate internal consistency and concurrent validity (8). More recently, the PSS has been
translated into, for example, Chinese (9), Spanish (10) and Japanese (11). Adequate internal
consistency and support for a two-factor solution based on the negative and positive items,
respectively, has been demonstrated (9, 10). Leung and colleagues also found the 10-item

version to have better psychometric properties than the 14-item version (9).

The 14-item version, but not the 10-item version, has been extensively used in
Sweden (12-14). No methodological study seems to have been undertaken since the mid-
1990s, however, and criterion validity, sensitivity to change and the factor structure do not
seem to have been investigated at all. Criterion validity is a vitally important property if the

scale is to be used to identify risk groups and sensitivity to change is a necessary



characteristic if it is to be used as an outcome measure. Against this background, the aim of
this study was to investigate if previous findings of adequate internal consistency and
concurrent validity of the Swedish 14-item PSS could be replicated, and to examine its factor
solution, criterion validity, predictive validity and sensitivity to change when used with

people with and without stress-related ill-health.

Methods

The study included two samples. One was an Internet sample consisting of participants who
during 2012 spontaneously visited a website with different psychological tests and
inventories. The other was a sample of women with stress-related ill-health who, in 2008 -
2010, participated in a work rehabilitation programme. The ethical vetting board at Lund
University approved that study (Nos. 922/2004, 149/2008) and the principles of informed
consent and voluntary participation were followed. No ethical approval was needed for the

Internet sample since they visited the website and filled out the form on their own initiative.

Participants

The Internet sample consisted of 171 subjects: 108 women aged 31.5 years (SD = 11.6) and
63 men aged 33.6 years (SD=11.0). They had no known illness. Two subjects were found to

be multivariate outliers; therefore the final N in this sample was 1609.

The sample of women with stress-related disorders comprised women participating in
a quasi-experimental evaluation study of a work rehabilitation programme (13), re-analysed
for the present study. The women were on sick leave for their stress-related disorder, codes
F34 and F43 according to the ICD-10 (15). A physician, most often specialized in primary
health care, had made the diagnosis. The sample was selected from the registers of the Social
Insurance Offices in two counties in southern Sweden and the data were collected during

2008 — 2009. Eighty-four women participated in either of two rehabilitation alternatives, and



for the purpose of the present study they were treated as one sample. All of them agreed to
take part in the study. They were on average 45 years old (SD=10) and had been on sick leave
for on average 12 months (SD=16). A majority had white-collar jobs. Data was collected at
four measurement points — admission, discharge and follow-ups at 6 and 12 months after
discharge. For the present study, the measurements at admission, discharge and the 12-month
follow-up were used. Seven participants (8.3%) dropped out between admission and the

discharge measurement.

Instruments

The Perceived Stress Scale

The PSS has 14 items and uses a five-point response scale from 0 (never) to 4 (very often).
The items ask about how often a certain event has happened in the past month. Seven items
have a negative character, and seven have a positive. The latter are reversed when calculating
a total score (5). A higher score indicates more stress and the scores may range between zero

and 56. The Swedish version (8) was used for the present study.

The Pearlin Mastery Scale

The Mastery scale, developed by Pearlin and colleagues (16, 17), was used to assess
concurrent validity of the PSS. Mastery reflects a kind of coping capacity, specified as the
view of one’s ability to impact on circumstances that importantly influence one’s life (16).
The scale has seven items and a four-point response scale from 1 (strongly agree) to 4
(strongly disagree). Two items have a negative wording and are to be reversed. A higher score
indicates more Mastery, thus more ability to influence and decide about important things in
one’s life, and scores may vary between 4 and 28. The Swedish version was used (18). A
recent study indicated satisfying psychometric properties when analysed according to item-

response theory, including good construct validity (19).



Data analyses

Classical test theory was employed. Samples and methods were used to test different
psychometric properties of the PSS, as follows. When relevant, hypotheses were stated to

guide the analyses.

Internal consistency: Cronbach’s alpha was calculated for each sample separately, and
the Corrected Item-Total Correlations (CITC) were checked. The limit for a satisfactory item-

total correlation is >.30 (20).

Factor structure: The factor analysis was based on separate analyses in the two
samples, starting out with the larger Internet sample. The inventory was originally introduced
as a one-factor scale (5), but a two-factor model has later on been proposed, separating
positively and negatively worded items (10). Models based on these two conceptualisations of
the scale were tested and compared with Confirmatory Factor Analysis (CFA). In addition the
fit of the best model was evaluated based on Comparative Fit Index (CFI) and Root Mean
Square Error of Approximation (RMSEA). The first mentioned compares the estimated model
with the independent model and the second investigates if there is covariation not accounted
for in the models. It is highly likely that some of the variables will not fit perfectly to the
models; to remedy this exploratory adjustment of the model can be tested if necessary. To
estimate the models we used the MPlus program, and the models were tested with Maximum
Likelihood estimator, but we also tested the CFA on the Internet sample with analysis or
ordinal response variables (CATEGORICAL in Mplus). At last the factor structure was tested

for invariance between the Internet sample and the stress sample.

Concurrent validity: Pearson’s correlation test was used to calculate the association

between the PSS and the Mastery scale in the sample with stress-related disorders. A strong



and negative correlation was hypothesized, since the measures partly measure an equivalent

phenomenon (coping).

Criterion validity: The two-samples t-test was used to calculate differences between
the sample with stress-related disorders and the Internet sample. It was hypothesized that the
PSS would discriminate between the groups. Since stress has been shown to have different

backgrounds in women and men (21), we also performed a comparison based on women only.

Predictive validity: Pearson correlations between PSS change and return to work were
calculated in the group with stress-related disorders. It was hypothesized that there would be a
moderate but statistically significant relationship between baseline stress scores and return to
work rate after finished rehabilitation and at the 12-month follow-up. Return to work was
estimated as the percentage of working hours compared to normal (before sick leave) working

hours.

Sensitivity to change: Focusing on the women with stress-related disorders, it was
hypothesized that their PSS scores would decrease from the point in time when they entered

rehabilitation to completion of the programme, as analysed with a paired t-test.

Results

The distribution of responses to the PSS showed no empty response category on any of the
items in any of the samples. The distribution of the total scale was somewhat left-skewed in
the Internet sample (skewness = .40), while it was a bit right skewed in the female sample

(skewness = -.53). No obvious ceiling or floor effect was seen on the scale in these samples.

Regarding internal consistency, the Cronbach’s alpha was .84 in the sample with
stress-related disorders and .90 in the Internet sample. The total-item correlation was quite
low for item 12 in both samples, .25 in the Internet sample and .24 in the stress sample. All

other CITCs were >.30.



The factor analysis was performed as follows: Item number 12 was excluded because
of the low ICTC in the factor analyses, but not in any other analyses. Starting with the Internet
sample, the one-factor model was first estimated; it had far from perfect fit, y* (65) = 181.95.
This model revealed that a large part of the covariation was accounted for (CFI = .85), but
also that there were several significant relations not accounted for, RMSEA = .10. The two-
factor model, with correlation between the factors, had considerably better fit, ¥(64) = 118.53
(Ay? (1)=63.42, Ap <.001), CFI = .95, and RMSEA = .071 (CI=.051 - .091). To conclude,
the two-factor model, separating positive and negative items, was clearly better. The
correlation between the two factors was .83, and all loadings were above .50" (see Table 1).
Using both samples, we tested invariance between the Internet and the Stress sample, first by
testing if the loadings were significantly different. After that we tested if the intercepts of the
items were different (holding the mean of the factors equal), and the last model tested if the
mean levels of the factors were different. It was found that a configural invariance baseline
model had a y° (128) = 227.61, CFI = .931, and RMSEA = .078 (C.1. .062 - .095). The weak
invariance model, with all loadings set to equal, increased the ¥ (139) = 237.20, CFI .932,
RMSEA = .075 (C.I. .058 - .091) suggesting a non-significant decrease in fit (A ¥ (11) =
9.59, Ap > .05) and the fit indices even indicated a somewhat better fit. The hypothesis of
invariance thus seemed to hold, in other words the loadings on the two factors were not
significantly different in the two groups. We also tested a strong invariance model, setting
both the intercept and the factor loadings to be equal. This model revealed a somewhat worse
fit, ¥150) = 255.30, CFI = .927, and RMSEA = .074 (C.1. .059 - .090). Generally some of the
intercepts were higher for the stress sample (delta ¥*(11) = 18.10, p > .05), but the difference

did not reach the stipulated level of significance. This also suggests that if there were

! The same models were also estimated using WLSMV and setting all response variables as
categorical. These estimations gave the same results; only the RMSEA was a bit higher. The
method was not used for invariance testing because some of the response variables were not
populated on all rating alternatives for all response variables.



difference in mean levels (intercepts) then these differences could be attributed to all of the
items (or to a general factor). The last model also restrained the mean of the factors to be
equal, ¥ (152) = 274.73, CFI = .914, and RMSEA = .080 (C.1. .065 - .093), and this resulted
in a significant decrease in fit (delta ¥ (2) = 19.43, p < .001). In the strong model the means
of the positive and negative factor were both higher (p < .001) for the stress sample (.408 and
.320, respectively)?. To conclude, the two samples’ factor structure was invariant but there
were general differences in mean levels (as suggested above in relation to the total scale), e.g.

the stress sample rated higher on all items.
Table 1 in here

Criterion validity was demonstrated through a statistically significant difference F(1,
251) = 12.517, p < .001, d = 0.46) between the women with stress-related disorders (mean =
29.59, SD =7.37) and the Internet sample (mean = 24.8, SD = 11.14). The coping ability
subscale and the stress subscale both discriminated between the samples, but none of them
was significant after controlling for the other. Also when the comparison was based on
women only, the women with stress-related disorders scored higher than the female Internet
sample (mean = 26.83; SD =10.7), F(187) = -3.938, p =.049, d = 0.29). It was found that age
was related to stress in both samples, somewhat stronger in the stress sample (r =-.309, p =
.006) than the Internet sample (r = -.222, p = .004). Adding age as a covariate to the
difference between the two samples strengthened the discrimination between groups, F(1,249)
= 25.205, p <.001. Also when comparing only women, adding age as a covariate

strengthened the discrimination, F(1,186) = 16.704, p < .001.

2 Cohen and Williamson suggested a 10-item version (7)-that excluded 4 items (4, 5, 12, 13).
Estimating a model with this version of the inventory resulted in acceptable fit, RMSEA =
.08, CFI =.96. Items 4, 5 and 13 did not create problems for the models estimated based on
data from the Swedish version.



With respect to concurrent validity, the correlation between the PSS and the Mastery
scale was r = -.66, p < .001, in the stress sample. Using the two factors as subscales of the
PSS, the correlation was r = -.69, p<.001, for the coping ability subscale and r = -.51, p<.001,
for the stress subscale (p<.001).The partial correlation between the Mastery Scale and the
coping ability scale was not significant when controlling for the stress scale. Controlling for

age did not change these correlations.

Predictive validity was indicated by a statistically significant correlation between
perceived stress at baseline and return to work rate among the women with stress-related
disorders after rehabilitation completion (r = -.31; p = .004). No statistically significant
relationship was found, however, at the 12-month follow-up (r = -.122; p > .05). The
relationship was somewhat stronger for the stress subscale (r = -.32, p = .005) than the coping
subscale (r = .23, p =.036), and the partial correlation between the stress subscale and follow-
up work rate after controlling for the coping subscale was almost significant (r = -.211, p =
.059). The stress subscale was even significantly related with return to work rate at the 12-

month follow-up (r = -.239; p = .032). Controlling for age did not change these correlations.

Regarding sensitivity to change, as based on the sample with stress-related disorders,
the change from entering work rehabilitation to discharge was statistically significant (p<.001,

d=0.51). The perceived stress was reduced from 30 (SD = 8.6) to 25.5 (SD =9).

Discussion

The PSS seems usable with the two types of samples used for this study, specifically women
on sick leave for stress-related disorders and a mixed Internet sample of men and women
without known illness. The response distribution did not show serious deviation from
normality and all response alternatives were used, thus no obvious ceiling or floor effects

were identified in these samples. This is important since it indicates that the scale can be used



with groups having higher and lower levels of stress symptoms than the here described

samples.

By deleting item 12, which showed a low correlation with the total scale, we could
confirm a two-factor model for the PSS, in the Internet sample as well as the sample of
women with stress. This is in line with other language versions (5, 9, 10) and indicates that
the Swedish version has retained the two factors of coping ability and stress. All other items
were unproblematic, also items 4, 5 and 13 which have otherwise been deleted in the
proposed 10-item version (7). Thus, unlike the study by Leung and colleagues (9) we did not
find any indications that a 10-item version would be preferable. The 10-item version has
otherwise been adopted in other countries and language versions as well (22-24) and nothing

from the present study indicates the 10-item would not be feasible in Sweden.

The alpha values indicated homogeneity for both samples, also confirming findings

from other language versions (5, 9, 10), as well as a previous study on the Swedish version
(8).

The hypothesized relationship between the PSS and the Mastery scale was confirmed,
ensuring concurrent validity for the PSS. Particularly the coping ability factor correlated
strongly with Mastery. The results regarding other aspects of validity were also promising.
The hypothesis concerning the ability of the PSS to discriminate between the sample with
stress-related disorders and the Internet sample was confirmed. The means were
approximately 30 and 25, and an effect size considered as medium-sized (25) was obtained,
indicating a difference of clinical relevance and rendering support for criterion validity.
Moreover, in the group of women on sick leave, there was an association between their stress
level at admission and their return to work rate after completed rehabilitation, but not at the
follow-up after 12 months. Hence, predictive validity could be established in a short-term but

not in a long-term perspective. It seems that other forces than perceived stress lay behind the



women’s return to work in the long run. The PSS was sensitive to change, as indicated by a
highly significant difference between stress levels before and after work rehabilitation among
the women with stress-related disorders. The mean scores were reduced from 30 to 25.5,
which is considerable and corresponds to e medium-sized effect (25), and the PSS was thus

able to detect a change that would be clinically important.

It is a common practice to include both positively and negatively worded items in
rating scales measuring psychological constructs. This practice reduces an obvious response
bias, but it also introduces a problem, e.g. that a scale supposed to measure one factor, when
tested with CFA seems to measure two. With the PSS, there was a high correlation between
the two factors, and their criterion validities did not indicate that the coping ability subscale
(positive items) and the stress subscale (negative items) had different contents. Based on this

it seems safe to collapse the two factors to one.

Based on this single study, we do not propose that item 12 should be deleted in the
Swedish version of the PSS, and all validity and reliability analyses resulted in good values
based on the entire 14-item version. Further psychometric testing is needed to see if the factor
structure obtained in the present study can be confirmed, and if so, a shortened version might
be recommendable. That would constitute a disadvantage when comparing findings based on

the full version, but a solution to that would be to report mean scores instead of sum scores.

Methodological concerns

The test of factor structure invariance between the two samples was based on two rather small
samples. It is safe to say that there were no major differences between the samples, but using
larger samples some of the hypotheses of invariance might have been falsified. Another
potential methodological concern is the fact that the Internet sample was self-chosen and their

motives for visiting the website and characteristics other than age and sex are unknown.



However, since the included samples showed invariance regarding factor loadings, the
question regarding the Internet sample is mainly whether the PSS mean value is a fair
estimate of the population mean in Sweden. The present study gives no answer to this

question.

Conclusion

The PSS showed to be feasible with the investigated samples. A two-factor structure was
supported, suggesting that the Swedish version is equivalent to other language versions.
Satisfactory homogeneity was also obtained. The established concurrent validity and criterion
validity of the PSS, not previously shown for the Swedish version, together gave a picture of
good construct validity. The scale could thus discriminate between people with and without
troublesome stress, but it could not effectively predict return to work in a long-term
perspective. In all, the Swedish version of the PSS showed satisfactory psychometric
properties and may be recommended for use with people with and without known stress-

related disorders.
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Table 1. Loadings for the two-factor model with correlation between factors (ML estimation)

Items Estimate SE Estimate Internet sample  Stress sample

Factor 1 1 0.712 0.043 1.64 2.14
2 0.571 0.056 2.02 2.33

3 0.799 0.033 2.27 2.89

8 0.708 0.043 1.99 2.47

11 0.569 0.057 1.69 1.83

14 0.857 0.027 1.40 1.84

12 3.16 3.06

Mean 2.02 2.37

Sum 14.17 16.56

Factor 2 4 0.614 0.052 1.61 1.76
5 0.570 0.057 1.76 2.21

6 0.713 0.042 1.56 1.75

7 0.749 0.038 1.48 1.94

9 0.803 0.032 1.61 2.14

10 0.868 0.025 1.38 1.79

13 0.547 0.058 1.28 1.84

Mean 1.53 1.92

Sum 10.68 13.43

Total Mean 1.78 2.11
Sum 24.85 29.59




