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Purpose: The purpose of this study was to evaluate the psychometric properties and factor structure of the Korean 
version of the Penn State Worry Questionnaire (PSWQ) for use with the Korean university student population. 
Methods: A sample of 504 undergraduate students enrolled at a four-year university in South Korea were recruited 
for the study. Confirmatory factor analysis (CFA) was conducted, based on pre-existing models, to compare the model 
fit indices of three previously proposed factor structures for the PSWQ. Internal consistency was measured using 
Cronbach’s ⍺ while test-retest reliability was assessed using Pearson correlation coefficients. To assess the 
convergent validity of the PSWQ, Pearson correlations were conducted to examine the association between the 
PSWQ and the State-Trait Anxiety Inventory-T. Results: CFA results indicated that the one-factor model with method 
effect fit the data well in the sample. The PSWQ evidenced high internal consistency and adequate to good test-retest 
reliability over four weeks. The PSWQ also demonstrated substantial convergent validity with trait anxiety. Conclusion: 
The Korean version of the PSWQ was found to be sufficiently coherent and robust to be used with the university student 
populations and its reliability and validity has also been supported. The PSWQ measures a facet of worry as a general, 
unidimensional construct but different response patterns emerged between positively or negatively worded questions. 
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INTRODUCTION

1. Background

Worry is defined as a conscious, cognitive component 
of anxiety that involves repetitive thoughts and images 
about the potentially negative consequences of future 
events [1]. Worry is also referred to as apprehensive ex-
pectations about real-life concerns, such as finances, inter-
personal relations, work, school, family health, or chores 
or other minor matters [2]. Although it is generally an un-
pleasant experience, worry has been theorized as also 
serving an adaptive function to the daily challenges of en-
vironment [3]. However, excessive levels of worry that are 
perceived as uncontrollable can become a risk factor or 
gateway for the development of anxiety disorders [2]. In 

addition, pathological worry refers to worry that is per-
ceived to be distressing, uncontrollable, and excessive, and 
it is one of the central features of generalized anxiety dis-
order (GAD)[4]. 

One reason why feelings of anxiety and worry are prev-
alent among university students is that they are in the 
midst of a major life transition. Certainly, the added pres-
sures of being in a new environment, coping with the 
stresses and demands of the academic workload, and deal-
ing with the stressful tasks of separation and individu-
ation from their family can also contribute toward causing 
many students to feel overwhelmed. The experience of 
worrying associated with anxiety disorders is one of the 
most common problems facing university students [5]. 
These risks highlight the need for reliable instruments to 
screen for associated worry so as to facilitate early detec-
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tion and timely treatment. 
One of the most widely used self-reported measures of 

worry is the Penn State Worry Questionnaire (PSWQ) [6], 
which was designed to measure the specific trait of worry 
in both clinical as well as non-clinical populations. The 
PSWQ has evidenced excellent psychometric properties 
such as good internal consistency and construct validity, 
among older adults [7], community participants [8], multi-
cultural populations [9,10], psychiatric patients [11], and 
undergraduate students [12,13]. Furthermore, the PSWQ 
has demonstrated adequate test-retest reliability over long 
periods of time in previous studies (i.e., two to eight 
weeks) [6,13,14]. 

Despite the strong psychometric support for the PSWQ, 
a conflict between the results of various exploratory and 
confirmatory factor analysis studies has raised questions 
surrounding the dimensionality of this instrument, lead-
ing to an ongoing debate concerning its underlying struc-
ture. Meyer et al.[6] found that it is best understood as a 
unidimensional scale, consistent with its original purpose, 
but other researchers have identified two correlated or-
thogonal factors, with positively and negatively worded 
items form two separate factors [15,16]. Yet, other inves-
tigators have proposed that a one-factor model that treat-
ed the reverse-scored items as a method effect provided 
better fit than the one- and two-factor models [8,12,13,17, 
18,19]. Overall, the many studies of the factor structure of 
the PSWQ have not yielded a consensus regarding its fac-
tor structure. Thus, further investigation is still necessary. 

In South Korea (hereafter Korea), a number of studies 
have performed both exploratory factor analysis (EFA) 
and confirmatory factor analysis (CFA) on the Korean ver-
sion of the PSWQ to explore the psychometric properties 
of this measure. The following results have consistently 
emerged: (1) the PSWQ has demonstrated high internal 
consistency [11,12,19,20]; (2) the EFA produced a two-fac-
tor solution [19,20]; (3) comparisons of a single-factor mod-
el, a two-factor model, and one-factor model with method 
effect model using CFA have found that both the two-fac-
tor model and the one-factor model with method effect fit 
the structure of the scale [12,19]. However, the total PWSQ 
exhibited a higher part-whole correlation with positively 
worded items than with negatively worded ones, and the 
internal consistency was not adequate for negatively word-
ed items. Therefore, a one-factor model with method effect 
was deemed the most acceptable option [12,19]. Although 
studies by Park et al. [11], Lim et al. [12], Jeon et al. [19], and 
Kang et al.[20], have confirmed the psychometric proper-
ties of the Korean version of the PSWQ, at least three limi-
tations currently prevent its use in context of Korean uni-

versities and research. First, the study by Jeon et al. in-
cluded both non-psychiatric and psychiatric participants, 
whereas Park et al. included GAD patients and patients 
with anxiety disorder; our university student sample may 
differ in important ways from clinical samples of psychi-
atric patients. Second, the mean age in the university stu-
dent sample used by Lim et al was 33.7 years (age range 17 
to 45 years), which-although typical of questionnaire vali-
dation studies-was a range much broader than that of uni-
versity students in our study. Moreover, the recruitment 
strategy used by Lim et al., which targeted student partic-
ipants from only one discipline (introductory psychology 
courses), may not guarantee effective representation across 
a university sample. In contrast to these previous studies, 
our sample consisted of fairly young university students 
(mean age 20.6 years) from various disciplines. Third, the 
study by Kang et al. used the Penn State Worry Question-
naire for children (PSWQ-C), a modified version of the 
PSWQ, which assesses general characteristics of worry in 
children and adolescents age 7 to 17[21] and the study’s 
sample consisted of primary school children. Although, 
the PSWQ-C is administered in a self-report format like 
the original version, the Likert rating scale is reduced from 
a 5-point to a 4-point range. Moreover, the PSWQ-C in-
cludes 14 of the 16 original items, some of them with mod-
ifications in wording so as to make them more develop-
mentally appropriate and readable for children. Due to all 
these limitations, the previous research studies do not pro-
vide sufficient validation of the applicability of the PSWQ 
with Korean university students. Therefore, a more theo-
retically sound version of the questionnaire, administered 
to a more representative Korean university sample, is 
needed and could provide more reliable data. Further-
more, the use of a universal school-based screening instru-
ment is recommended as an initial step in an effort to pro-
vide suitable prevention, diagnosis, and treatment for 
those currently experiencing from anxiety disorders. In re-
sponse to these concerns, the aim of the present study was 
to assess the psychometric properties of and examine the 
factor structure of the Korean version of the PSWQ by 
comparing the fits proposed in previously suggested mo-
dels using CFA in a sample of Korean university students. 
In addition, the number of participants initially targeted 
for the current study was approximately 500. 

METHODS

1. Participants and Procedures 

This study was conducted during the 2019~2020 aca-
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demic year at a private four-year university in Korea. 
After the ethical approval, the principal investigator per-
sonally contacted the heads of departments and academic 
instructors from six different disciplines and met with 
them in person to explain the nature and purpose of the 
study, and to ask if a survey could be conducted during 
class time. Once permission was received, the principal in-
vestigator made arrangements with academic instructors 
from six different disciplines for students to complete the 
questionnaires during scheduled class time. Students from 
each discipline in all four years of university study were in-
vited to participate. The inclusion criteria required that 
participating students had to (a) have been born in the 
Republic of Korea, (b) be currently enrolled at a university, 
(c) be pursuing an undergraduate degree (d) be willing to 
participate. Non-Korean citizens and postgraduate stu-
dents were excluded. The principal investigator visited 
each class 20 minutes before the end of a class session to ex-
plain the purpose of the study and answer any questions 
from students while they were completing the questionnaire. 
The participants were given instructions by the principal in-
vestigator on how to complete the questionnaire. A paper- 
and-pencil questionnaire and informed-consent forms were 
distributed to 504 students. On average, the questionnaire 
took approximately 10 to 15 minutes to complete. The data 
were collected over a period of four months from October 
12 in 2019 to January 12 in 2020.

2. Ethical Considerations

The school’s Institutional Review Board approved the 
study procedures (Protocol Code: 1041549-200407-SB-91). 
The principal investigator had no conflict of interest with 
the students involved with this research. Participants were 
assured that their participation in this study was entirely 
voluntary and could be withdrawn at any point. Written 
informed consent forms were obtained from all student 
participants first, and then students completed the ques-
tionnaire within the classroom setting at the end of the 
period. All data including the questionnaires and consent 
forms were stored securely in a locked filing cupboard in a 
room that is locked when unoccupied.

3. Measures 

1) The Penn State Worry Questionnaire 
The PSWQ [6] is a 16-item self-report questionnaire that 

assesses the intensity and excessiveness of pathological 
worry. All items are rated on a Likert-type scale ranging 
from 1 (not at all typical) to 5 (very typical). Eleven items 

are positively worded (e.g., “When I am under pressure, I 
worry a lot”) and the remaining five items are negatively 
worded (e.g., “When there is nothing more I can do about 
a concern, I do not worry about it anymore”). A total score 
is calculated by summing all items, after reversing the 
scores for the five negatively worded items. As such, 
scores range from 16 to 80, with higher scores indicating 
greater severity of worry. As mentioned in the introduc-
tion, several studies showed excellent internal consistency 
for the scale in both clinical and non-clinical samples 
(Cronbach's ⍺s ranging between 0.83 and 0.94) [8,11-16, 
22]. The PSWQ also demonstrated adequate test-retest re-
liability estimates over two to eight weeks (r=.55 -.92) in 
college samples [6,13,14]. This study used Lim et al.’s Ko-
rean version of the PWSQ, which was verified and vali-
dated in Korean university students [12]. 

2) State-Trait Anxiety Inventory-Trait Form (STAI-T)
The STAI was designed to assess anxiety as a state at a 

given point in time (referred as state anxiety) and also to 
assess trait anxiety, or a stable tendency to experience 
anxiety, worries, and fears under stressful circumstances 
frequently at specific moments [22]. In this study, the trait 
version of the STAI (STAI-T) which consists of 20-items, 
was used to assess general anxiety proneness. Because 
pathological worry typically tends to be more associated 
with trait anxiety [23], the STAI-T was more suitable for 
and was used in this study. Each item is rated using a 
4-point Likert scale format ranging from almost never (1) 
to almost always (4). 

The Korean version of the STAI-T has been validated in 
Koreans and shown to demonstrate good psychometric 
properties [24], and Cronbach's ⍺ coefficient was 0.81 in 
the present study.

4. Statistical Analysis 

The statistical analyses in this study were performed 
with IBM SPSS Statistics for Windows, Version 23.0 (IBM 
Corp. Armonk, NY, USA) and AMOS v20. Missing data 
(less than 5%) were replaced using the expectation max-
imization algorithm. Next, CFA with maximum like-
lihood procedure was used to test a series of alternative 
plausible models for the structure of the PSWQ. Three 
competing models suggested in the extant literature were 
tested, and the resulting fit indices were compared to de-
termine which one provided the best fit to our data. Model 
1 was the original unidimensional, one-factor model ob-
tained by Meyer et al. [6], in which all 16 items loaded onto 
a single factor. Model 2 was the two-factor model of Fresco 
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Table 1. Goodness-of-fit Indices for PSWQ Models 

Models¹ k x2 df x2/df CFI GFI RMSEA (90% CI) SRMR

Model 1 16 663.0* 104 6.4 0.86 0.88  0.103 (0.096~0.111) 0.087

Model 2 16 354.7* 103 3.4 0.93 0.94  0.070 (0.062~0.078) 0.052

Model 3 16 334.7* 99 3.4 0.94 0.94  0.069 (0.061~0.077) 0.036

k=number of items; df=degrees of freedom; CFI=comparative fit index; GFI=goodness of fit index; RMSEA=root mean square error of 
approximation; SRMR=standardized root mean residual; Model 1=One-factor model; Model 2=Two-factor model; Model 3=One-factor model 
with method effect; *p＜.01.

et al. [15], with the 11 positively worded items loaded on 
the first factor and the 5 negatively worded items loaded 
on the second factor, and in which both factors were al-
lowed to correlate. The final model tested was a one-factor 
model that included a negative wording method effect, 
with all 16 items as indicators of a latent worry factor and 
the 5 negatively worded items as indicators of a latent 
method factor, hypothesized by Hazlett-Stevens et al. [18]

The model fit was evaluated by the relative chi-square
(x2), comparative fit index (CFI), goodness-of-fit index 
(GFI), root mean square error of approximation (RMSEA), 
and standardized root mean square residual (SRMR). The 
relative x2 is the ratio of x2 to the number of degrees of 
freedom (x2/df), and its recommended reference value for 
an acceptable model fit is less than 5 [25]. For the CFI and 
GFI, values equal to or greater than 0.90 are considered in-
dicative of adequate fit [26]. In practice, RMSEA values of 
less than 0.05 indicate an excellent fit, although values be-
tween 0.05 and 0.08 reflect reasonable errors of approx-
imation [27]. SRMR values below 0.05 suggest good model 
fit [25,26]. In addition, the x2 difference test was applied to 
compare the differences between the alternative models in 
CFA. Although, there is no clear consensus regarding the 
rules of thumb recommended in the sample size, one sug-
gested guideline is to have 5 or 10 participants per esti-
mated parameter [28]. On the other hand, others have in-
dicated that 300 is a good sample size for a CFA [29]. 
Therefore, the sample size of 504 satisfies the estimated 
and minimum sample size requirement for CFA. 

Cronbach’s alpha coefficient (⍺) was calculated to esti-
mate the internal consistency. Next, test-retest reliability 
of the PSWQ was examined using Pearson’s correlation 
between scores on two separate administrations of the 
PSWQ, four weeks apart, with a subsample of 30 student 
participants. Finally, to assess the convergent validity of 
the PSWQ, the associations between the PSWQ and the cri-
teria instrument STAI-T were examined using Pearson’s r. 

RESULTS

1. Descriptive Statistics 

A total of 504 undergraduate students (167 males and 
337 females) completed the Korean version of the PSWQ. 
The participants’ age ranged from 18 to 28 years (M=20.2, 
SD=1.63). The great majority (85.5%) were in the 19~22 
age range. The mean age for male students were 20.6 years 
(SD=2.06) and 20.0 years for female students (SD=1.34). 
Students were enrolled from a variety of arts and sciences 
disciplines, with social work the most common (n=135, 
26.8%), followed by design (n=100, 19.8%), culinary arts 
(n=99, 19.6%), education (n=99, 19.6%), public health (n=50, 
9.9%), and architecture (n=21, 4.2%). The overall mean of the 
PSWQ scores was 47.90 (SD=12.38; range 17~80) (Table 1). 

2. Confirmatory Factor Analysis 

As can be seen in Table 1, the one-factor model of the 
PSWQ showed a rather poor fit to the data, with values for 
CFI, RMSEA, and SRMR that were outside the recommended 
cutoffs (x2=663.0, dF=104; x2/dF=6.4; CFI=0.86; GFI=0.88; 
RMSEA=0.103 (90% CI=0.096~0.111); SRMR=0.087). By con-
trast, the two-factor model (consisting of worry and ab-
sence of worry) was found to provide a good fit to the data 
(x2=354.7, dF=103; x2/dF=3.4; CFI=0.93; GFI=0.94; RMSEA 
=0.070 (90% CI=0.062~0.078); SRMR=0.052), although the 
value for SRMR was marginally above the recommended 
criterion of 0.50 to indicate good fit. Finally, the one-factor 
model with method factor solution was found to fit the da-
ta slightly better than the two-factor model (x2=334.7, df= 
99; x2/df=3.4; CFI=0.94; GFI=0.94; RMSEA=0.069 (90% 
CI=0.061~0.077); SRMR=0.036), as evidenced by a decrease 
in the x2 value and the improved CFI, RMSEA and SRMR 
statistics, which were in the good fit range. Although the 
last two models were generally acceptable, only the final 
model had an SRMR of less than 0.05. An additional x2 dif-
ference test indicated that the one-factor model with meth-
od effect provided a better fit than either the one-factor 
model (△x2(5)=328.3, p<.001) or the two-factor model 
(△x2(4)=20.0, p<.001). In general, the best results on all 
goodness-of-fit indices were obtained with the one-factor 
model with method effect (Figure 1). The suitability of this 
model can furthermore be determined by its parameter 
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Figure 1. One factor model with method effect of the PSWQ.

Table 2. Standardized Factor Loadings for the Tone-factor, 
Two-factor, and One-factor with Method Effect Models of the 
PSWQ

PSWQ 
items

Model 1 Model 2 Model 3

Factor 1 Factor 1 Factor 2 Factor 1 Factor 2

2 0.39 0.39 0.39

4 0.56 0.56 0.56

5 0.39 0.39 0.39

6 0.69 0.69 0.69

7 0.42 0.42 0.42

9 0.47 0.46 0.46

12 0.76 0.76 0.75

13 0.59 0.59 0.60

14 0.88 0.89 0.85

15 0.54 0.54 0.55

16 0.70 0.70 0.69

1 0.54 0.45 0.54 0.33

3 0.40 0.44 0.40 0.41

8 0.44 0.32 0.44 0.38

10 0.45 0.31 0.45 0.52

11 0.50 0.47 0.50 0.42

Model 1 is a one-factor model with all items loading on one factor. 
Model 2 is two-factor model in which positively and negatively 
worded items load on two separate factors. Model 3 is a one-factor 
model with method effect with all 16 items load on one factor and 
the five negatively worded items load on a method factor. 

estimates. All items loaded positively on each factor and 
statistically significant, with values from 0.31 to 0.88
(Table 2). 

3. Reliability 

Internal consistency tests provided a Cronbach’s ⍺ of 
0.89 for the entire scale, with an ⍺ of 0.94 for the 11 positively 
worded items and 0.68 for the 5 negatively worded items. 
The test-retest correlations for the total PSWQ, the 11 pos-
itively stated items, and the 5 negatively items, respectively, 
were r=0.81 (p<.01), r=0.78 (p<.01), and r=0.60 (p<.01), 
with a four-week interval between test administrations. 

4. Convergent Validity 

As expected, the PSWQ and STAI-T showed a positive 
and moderate correlation (r=0.58, p<.01), thus providing 
evidence for convergent validity. The overall PSWQ score 

had an extremely high correlation with the positively 
worded items (r=0.94, p<.01). The total STAI-T score had 
a moderate correlation with the positively worded items 
(r=0.48, p<.01). While the correlation between the total 
PSWQ score and the negatively worded items was moder-
ate (r=0.45, p<.01), the correlation between the negatively 
worded items and the total STAI-T score was relatively 
low (r=0.26, p<.01). Lastly, positively and negatively stat-
ed items of the PSWQ exhibited a very weak correlation 
with each other (r=0.16, p<.01). These results suggest that 
the positively worded items of the PSWQ had a stronger 
positive correlation with the total PSWQ and STAI-T than 
the negatively worded items of the PSWQ. 

DISCUSSION

The purpose of the present study was to evaluate the 
factor structure and psychometric properties of the Kore-
an version of the PSWQ when administered to Korean uni-
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versity students. The results indicate that the PSWQ is a 
reliable and valid instrument for assessing symptoms of 
anxiety in Korean university students. First, the overall 
mean score was higher than the means obtained by Lim et 
al. [12] with Korean university students (M=45.35, SD= 
11.73) and Carter et al. [9] with African-American college 
students (M=42.45, SD=10.64). However, it was lower 
than the means for samples of American college students 
(M=48.39, SD=13.87) as found by Fresco et al. [15]. Next, 
the PSWQ’s reliability was adequate; the results are in ac-
cordance with those obtained using translations of the 
scale into other languages [13,19]. The PSWQ was demon-
strated to possess adequate test-retest reliability with re-
gard to both the total score and the two separate factors 
over a period of four weeks. 

With regards to factor structure, the CFA supported the 
two-factor model and the one-factor model with method 
effect. However, the one-factor model with method effect 
related to negatively stated items yielded better fit indices 
overall. Our results are in agreement with the results of 
some previous studies, which revealed that the one-factor 
model with method effect provided the best overall model 
fit to the data compared to the two-factor model [8,12,13, 
17-19]. Also, this model is considered to be preferable from 
a theoretical point.

In support of this, the positively worded items had a 
significant relationship with the total PSWQ, suggesting 
that this positively worded item factor is closely asso-
ciated with a similar underlying structure of the PSWQ. 
Moreover, the moderate correlation between this pos-
itively worded factor and the STAI-T indicates that this 
factor is measuring a trait similar to the theoretical con-
struct of general anxiety or vice versa. However, the neg-
atively worded items had only a moderate correlation with 
the total PSWQ scores and a weak correlation with the 
STAI-T, suggesting that this factor, which consists of re-
verse-scored items, should be considered a statistical arti-
fact and is not really meaningful. Hence, it is reasonable to 
conclude that the PSWQ has a single construct of worry 
and that the second factor results from the effect of the re-
verse wording and does not indicate the existence of an-
other meaningful worry construct [17-19]. This conclusion 
is reinforced by the fact that the internal consistency of the 
11 positively worded items was higher than that of the 
total PSWQ scale, whereas the internal consistency of the 5 
negatively stated items was noticeably lower. 

These findings raise the question of whether the reverse 
wording of the negative items is helpful, as their inclusion 
complicates the interpretation of the PSWQ. It has been 
suggested that the easiest way to deal with the methodo-

logical artifact of reverse-scored items is to design scales 
without such items and instead employ an abbreviated 
scale that includes only positively worded items [17,18]. 
Such a procedure would improve the validity of the 
PSWQ’s unidimensional structure [10]. However, the re-
moval of these items may be especially problematic with 
participants who exhibit an affirmative response bias. 
Rather, the presence of reverse-scored items may be useful 
in determining whether such a bias is present [18]. 

The current study results provide an important implica-
tion for assessing anxiety in students. The availability of a 
valid instrument such as the PSWQ is critical for nurses 
and other health professionals who work with university 
students to recognize those who are at a greater risk of ex-
periencing anxiety disorder. Use of this tool can promote 
nursing interventions that can be appropriately planned, 
implemented, and evaluated. 

There are a few limitations to this study worth mention-
ing. First, the sample consisted of only undergraduate stu-
dents, so we must be cautious when generalizing the re-
sults to other age groups or populations. Prior studies sug-
gest that the factor structure of the PSWQ may differ across 
various cultural groups, clinical populations, or age groups 
[6,18]. Thus, the findings should be tested with different 
and more heterogeneous populations to provide more 
support for the factor structure of the PSWQ. Second, the 
current data were obtained through self-report measures, 
which may be susceptible to shared method variance and 
response bias. Future studies using multimethod assess-
ments would address this issue. Finally, no attempt was 
made to recruit participants with a history of psychiatric 
or anxiety disorders. This is an important issue because 
worry is naturally present in all anxiety disorders and a 
central feature of GAD. Indeed, the PSWQ can be used as a 
screening tool to detect anxiety disorder [30]. Therefore, 
future studies could examine the utility of the PSWQ 
across diverse non-college-aged and nonclinical popula-
tions as well as clinical samples. 

CONCLUSION

Notwithstanding these limitations, our results largely 
confirm the conclusions reached by previous psychomet-
ric studies of the PSWQ. The PSWQ appears to be a useful 
tool for measuring worry and it demonstrated adequate 
reliability and validity with a sample of Korean university 
students. As in other studies with university student sam-
ples, a one-factor model that accounted for the effect of 
negatively worded items provided the best fit to the data. 
However, participants’ responses to items on the PSWQ 
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may vary according to whether they are reporting the de-
gree to which worry is present or absent [18,19]. It may 
thus be beneficial to test for a method factor when consid-
ering the reliability of other measures that contain a simi-
lar combination of positively and negatively worded items. 
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