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The psychometric properties of the Generalized Anxiety Disorder scale (GAD-7)
among Korean university students
Boram Lee a and Yang Eun Kim b

aDepartment of Early Childhood Education, Woosong University, Deajeon, South Korea; bDepartment of Global Child Education, Woosong
University, Deajeon, South Korea

ABSTRACT
OBJECTIVE: The seven-item Generalized Anxiety Disorder scale (GAD-7) is a practical self-report
measure that screens for the severity of Generalized Anxiety Disorder in primary care. Previous
studies have shown that the GAD-7 is theoretically sound, but the results regarding its
psychometric properties have been somewhat inconsistent with both adult and student
samples. Despite these findings, the psychometric properties of the GAD-7 have remained
untested among Korean university students, for whom the identification of efficient
measures of these constructs is especially important. To determine the psychometric
properties of the GAD-7, the present study examined the internal consistency, convergent
validity, and underlying factor structure of the GAD-7 with a sample of Korean university
students.
METHODS: The sample consisted of 582 students attending a four-year university in South
Korea. All participants completed the Korean version of the GAD-7, the Depression Anxiety,
and Stress Scale–21 (DASS-21), and the Patient Health Questionnaire (PHQ-9). The factor
structure of the GAD-7 was assessed by exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA), and its convergent validity was determined by investigating its
correlations with the DASS-21 and PHQ-9.
RESULTS: CFA procedures confirmed that a modified one-factor model was an acceptable
solution. The internal consistency of the scale was excellent. The GAD-7 showed a moderate
to strong correlation with the three subscales of the DASS-21 and with the PHQ-9,
confirming convergent validity.
CONCLUSIONS: The findings indicate that the modified GAD-7 is a reliable and valid instrument
for assessing generalized anxiety symptoms in university students. Its use for research and
health care practice is warranted.
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Introduction

Generalized Anxiety Disorder (GAD) is one of the
most common yet serious forms of anxiety disorder,
characterized by persistent, excessive, and uncontrolla-
ble worry about everyday events or activities [1]. Symp-
toms include fatigue, difficulty in concentrating, sleep
trouble, irritability, restlessness, and muscle tension
[2]. If left untreated, it has a chronic course that is
associated with suicidality, significant distress, and dis-
ability. Its manifestation is complicated by high rates of
comorbidity with other psychiatric disorders, such as
major depressive disorder, panic disorder, and alcohol
and substance abuse, all of which additionally aggra-
vate outcomes and contribute to a poor treatment
response [3]. According to a global review on the
prevalence of anxiety disorders, the lifetime prevalence
of GAD was estimated to be between 2.8% and 6.2%
and the 12-month prevalence rate was estimated at
0.9% to 2.9% [4]. In South Korea (hereafter Korea),

the lifetime prevalence of GAD has increased from
1.6% in 2006 to 1.9% in 2011 and to 2.4% in 2016,
according to the epidemiologic survey of mental dis-
orders [5]. The highest prevalence occurred in the
20–29 age groups, and GAD was more common in
women (2.8%) than in men (1.9%) in 2016. Although
these rates are not high when compared with those in
Western countries such as the United States and
Great Britain, a gradual increase has been evident.

University students are a unique group of people
experiencing a critical transition period as they pro-
gress from adolescence into adulthood; accordingly,
the university years can be among the most stressful
times in a person’s life [6]. In this crucial stage, many
Korean university students experience frustration due
to the pressure of competition for good grades and
the need to find a job [7]. As a result, anxiety is a com-
mon and major problem that negatively affects aca-
demic performance and health; in extreme cases, it
may even lead to suicide attempts. Because the stress
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or difficulties that university students experience (e.g.
competition for good grades, financial difficulties,
finding jobs) may be different from those of other
populations such as adolescents, older adults, and clini-
cal patients, this necessitates reliable, valid, and rela-
tively brief screening tools for anxiety disorders
among university students. Such tools would facilitate
early detection and proper, timely intervention, not
only in primary care institutions but also in mental-
health settings. However, such screening tools are lim-
ited especially in Korea owing to the paucity of psycho-
metric validation studies and a lack of consensus on the
common anxiety symptoms exhibited by Koreans [8].

The seven-item Generalized Anxiety Disorder scale
(GAD-7) was developed by Spitzer and colleagues[9]
with the purpose of screening for and assessing the
severity of GAD symptoms in both clinical and
research contexts. The measure is relatively brief, easily
administered, and easily scored [10]. The original vali-
dation of the GAD-7 with a large primary care sample
indicated that the instrument had good reliability and
good factorial validity [9]. The psychometric properties
of the GAD-7 have also been evaluated in various
populations of varying ages, including primary care
samples [9], psychiatric patients [10,11], general adults
[12], pregnant women [13], people with infertility [14],
outpatients [15], multicultural populations [16,17],
elderly [18], and college students [19]. Although the
internal consistency of the GAD-7 has shown to be
adequate across these studies (α = .85−.92) [9–19]
and although the instrument demonstrated moderate
to strong correlations with other related measures of
depression and anxiety, evaluations of the one-dimen-
sional nature of GAD-7 proposed by the original model
have not been consistent in the research. For example,
previous investigations of the factor structure of the
GAD-7 have supported a one-factor solution with
Western primary care patients [9], people with inferti-
lity [14], a Dutch web-based sample [17], and Portu-
guese college students [19]. Conversely, Beard and
Björgvinsson [11] confirmed that the one-factor struc-
ture was not applicable among Western psychiatric
samples. Their research indicated that a multidimen-
sional factor structure, with items 4, 5, and 6 treated
as an independent factor, was a better fit. Their results
suggest that these items may reflect a somatic tension
or autonomic arousal factor more strongly than other
items, which are more cognitive in nature [11]. Some
of these investigations into the original one-factor
structure of the GAD-7, however, made modifications
to their models, such as allowing certain error terms
to covary so as to attain a well-fitting model. Hence,
an excellent or good fit of the one-factor structure
has not been confirmed in psychiatric samples or in
non-clinical communities of university students, limit-
ing the acceptability of the GAD-7 as an alternative
measure to detect GAD in an academic setting [19].

This gap in the literature highlights the need to inves-
tigate the competing factor solutions using exploratory
factor analysis (EFA) and confirmatory factor analysis
(CFA).

Since GAD is accompanied by symptoms of both an
autonomic/physical and cognitive-emotional nature,
which are included as diagnostic criteria for GAD-7,
a one-dimensional approach to the construct may
have implications for screening in community samples
as well [19]. Accordingly, an independent assessment
of items of a somatic/physical and cognitive-emotional
nature related to the experience of GAD could be a way
to identify and ensure proper treatment of this problem
in the university setting [19]. Despite the encouraging
psychometric results when the GAD-7 has been
applied with various populations, the measure has
remained untested with Korean university students.
Give the high prevalence of anxiety and of comorbid
anxiety plus depression in university students, and
the need for briefer instruments that efficiently evaluate
these symptoms in university students, the GAD-7 may
be a particularly useful instrument for this population.
Furthermore, GAD has been found to develop at a rela-
tively early age and functions as a risk factor or a gate-
way for other anxiety disorders [8]. Accordingly, the
aims of the present study were to examine and compare
the fit of previously suggested models of the GAD-7, i.e.
the original one-dimensional model and a two-factor
model (composed of somatic and cognitive-emotional
latent factors). An additional aim was to investigate
the associations between the GAD-7 and other psy-
chiatric instruments designed to measure the same
constructs. Therefore, the evaluation of the psycho-
metric properties encompassed factor structure,
internal consistency, and convergent validity.

Method

Participants

The full sample consisted of 582 undergraduate students
(234 male and 348 female) enrolled at a private univer-
sity in the central region of Korea. The participants’
courses of study included architecture, the arts, edu-
cation, design, and social and child welfare. The partici-
pants ranged in age from 18 to 30 years (M = 20.3, SD =
2.00). The mean age was 19.8 for female students (SD =
1.51) and 21.0 for male students (SD = 2.39).

Procedures

This study was approved by the Institutional Review
Board of Woosong University in 2019 (Ref: 1041549-
190709-SB-76). We made arrangements with academic
instructors for students to complete the questionnaires
as a group during scheduled class time. Either the prin-
cipal investigator or the coauthor was present at each
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administration to explain the purpose of the study,
assure participants of anonymity, inform them of the
voluntary nature of participation, obtain written con-
sent forms, and then distribute a paper-and-pencil
questionnaire. On average, the questionnaire required
about 15–20 min to complete.

Measures

The Generalized Anxiety Disorder scale (GAD-7) is a 7-
item self-reportmeasuredeveloped to screen for the pres-
ence of GAD [9]. Participants are asked how often they
have been bothered by anxiety symptoms (e.g. trouble
relaxing, worrying too much about different things)
over the past two weeks. Items are rated on a 4-point
Likert-type scale (0 = not at all; 3 = nearly every day).
Total scores range from0 to21,withhigher scores reflect-
ing more severe GAD symptoms. The GAD-7 has
demonstrated adequate psychometric properties, includ-
ing good internal consistency, clinical utility, and con-
struct validity, in primary care settings and with the
general population. This study used the Korean version
of the GAD-7, available at the Patient Health Question-
naire website (https://www.phqscreeners.com).

The Depression, Anxiety, and Stress Scale–21
(DASS-21) is a 21-item self-report measure designed
to assess the negative emotional states of depression,
anxiety, and general stress [20]. Each of the three
DASS-21 scales contains seven items, comprising sub-
scales with similar content. Items are rated on a 4-
point Likert-type scale from 0 (“did not apply to me”)
to 3 (“applied to me very much or most of the time”),
based on the respondent’s experience over the preceding
two weeks. For each scale, the score can range from 0 to
21. Higher scores indicate more severe depression,
anxiety, or stress. The Korean version of the DASS-21,
as translated and validated by Lee et al. [21], was used
in this study [21]. TheDASS-21 had an internal consist-
ency of .90 for depression, .84 for anxiety, .88 for stress,
and .95 for the total DASS-21 score in the present study.

The Patient Health Questionnaire-9 (PHQ-9) is a
nine-item, self-report questionnaire assessing the fre-
quency of depressed mood over the previous two
weeks [22]. Each item is scored on a 4-point Likert
scale ranging from 0 (not at all) to 3 (nearly every
day), resulting in a total score between 0 and 27, with
a higher score indicating more severe symptoms of
depression. This study used the Korean version of the
PHQ-9, which has been demonstrated to exhibit excel-
lent psychometric properties among Koreans [23].
Internal consistency of the PHQ-9 in the present
study was good (α = .83).

Statistical analysis

We analyzed the data using IBM SPSS Statistics for
Windows (version 23) and SPSS AMOS (version 20)

[24]. Prior to conducting the analysis, we screened
the data for missing values. Missing values were less
than 5% of the total number of cases in the data set
and they were replaced using the expectation maximi-
zation (EM) algorithm, which is especially useful for
missing-data problems. The EM algorithm is an itera-
tive procedure to estimate model parameters that
maximize the likelihood of the model [25]. To examine
the GAD-7’s factor structure, maximum likelihood
exploratory factor analysis (EFA) with oblique rotation
was used. Next, competing models of the latent factor
structure of the GAD-7, based on results from the
EFA and the relevant theories and prior empirical
research, were then assessed using CFA, applying a
maximum-likelihood procedure. CFA is a multivariate
statistical procedure used to verify the factor structure
of a set of observed variables [26]. Both CFA and
exploratory factor analysis (EFA) are based on a com-
mon factor model and similar techniques. In EFA, the
data are simply explored to generate a factor solution
regardless of its closeness of fit to the data. In CFA,
researchers can specify the number of factors required
in the data and which measured variables are associ-
ated with which latent variables [26]. CFA, therefore,
provides a more definitive conclusion regarding the
measurement model of the GAD-7, and factor loadings
will help to further assess the appropriateness of the
measurement. Hence, both EFA and CFA were con-
sidered the most appropriate procedures to evaluate
the a priori factor structure of the GAD-7.

To determine the number of relevant factors in the
maximum-likelihood EFA, the considered criteria
include the number of factors that (1) had eigenvalues
greater than 1, (2) were suggested by visually inspecting
the scree plot on the reduced correlation matrix, (3)
had an item-factor loading of at least.40 per factor,
(4) had at least three items per factor, and (5) were
interpretable [27]. After determining the best factor
solution from the EFA, several model fit indices and
their criteria were used to examine each model’s good-
ness of fit in the CFA, including the chi-square (χ²) and
its related degrees of freedom (df ); comparative fit
index (CFI); goodness-of-fit index (GFI); root mean
square error of approximation (RMSEA) and its 90%
confidence interval (90% CI); and standardized root
mean square residual (SRMR). CFI values should be
equal to or greater than .90 for the model to be accep-
table [28]. GFI values greater than .90 indicate a good
fit [29]. RMSEA values of .05 or less are indicative of
good fit, although values in the .08 to .10 range can
sometimes indicate marginal fit [30,31]. SRMR values
of .08 or less can suggest acceptable fit, whereas values
less than .05 are typically considered indicative of good
fit [29,32]. Two competing models were tested and
compared to the fit indices to assess how well each
model fit the data. Model 1 was a one-factor solution,
with the seven items of the GAD-7 loading onto a
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single latent factor. Model 2 was a correlated two-factor
model, with three somatic items loading on one-factor
and four cognitive-emotional items loading on
another. The sample size for CFA is generally 5–10
times the estimated number of parameters. The sample
size of 582 in this study satisfied the estimated size
requirement, in view of the simplicity of the models
being investigated [33].

To determine whether the models differed signifi-
cantly from one another, chi-square difference tests
were used. To assess the convergent validity of the
GAD-7, the associations between the GAD-7 and the
criteria instruments (the three DASS 21 subscales and
the PHQ-9) were investigated using correlations with
Pearson’s r. After we examined goodness-of-fit with
the GAD-7 for alternative measurement models, the
most appropriate model was selected and descriptive
statistics were computed. Internal consistency was
assessed by means of Cronbach’s alpha.

Results

Exploratory factor analysis

As a first step, an EFA was conducted to explore the
GAD-7 factor structure. The current data met the
Kaiser-Meyer-Olkin criteria for sampling adequacy
of the GAD-7 as .91 and the Bartlett’s test of spheri-
city was also significant (χ2 = 2544.809, p < .001). We
specified that solutions with one to two factors should
be evaluated. Therefore, initial EFA results show the
emergence of two factors with eigenvalues greater
than 1 after scree plot analysis. However, the two-fac-
tor solution had an eigenvalue of only 1.19, and five
of seven items had loadings less than.40. Therefore,
it was rejected, and the one-factor solution with an
eigenvalue of 4.24, explaining 60.1% of the total var-
iance, was accepted. All items had statistically signifi-
cant loadings (.55−.75). The factor analysis oblique
rotation solution for GAD-7 items is shown in
Table 1.

Confirmatory factor analysis

Table 2 summarizes the fit indices for the alternative
CFA model. Based on the EFA, a one-factor structure
was specified for the CFA. The original one-factor
model, as suggested by Spitzer et al.[9], was tested to

examine whether the GAD-7 can be best understood
as a general measure of pathological states of general-
ized anxiety. As shown in Table 2, the one-factor for
the GAD-7 scale was close to but did not meet adequate
fit criteria (χ2 = 139.8, df = 14; CFI = .95; GFI = .94;
RMSEA = .124 (90% CI = .106−.143); SRMR = .039).
Whereas the CFI, GFI, and SRMR were acceptable,
the RMSEA was not. Partly based on previous research,
we decided to test a two-factor model using CFA
because it has previously been found to show superior
model fits in a large-scale sample of heterogeneous psy-
chiatric patients and because these model fits were con-
sidered theoretically meaningful. The two-factor model
containing three somatic and four cognitive-emotional
items also provided a similar fit to the one-factor model
(χ2 = 138.4, df = 13; CFI = .95; GFI = .94; RMSEA
= .129 (90% CI = .110−.149); SRMR = .039).

To determine the areas of misfit in the above
models, modification indices were inspected. Examin-
ation of the modification indices recommended that
allowing the error terms of items 4 (“trouble relaxing”)
and 5 (“being so restless that it is hard to sit still”), 5
and 6 (“becoming easily annoyed or irritable”), and 4
and 6 to covary would improve the model. Associations
between these items are consistent with the conceptu-
alization of GAD, as they present a shared unique var-
iance that reflects a somatic tension/autonomic arousal
factor [6].

Accordingly, we modified the model while allow-
ing these pairs of error variances to covary and then
re-estimated the model. This modified model pro-
vided a marginally better fit than the original one-
and two-factor models, as evidenced by a decrease
in the χ2 value and improved results for CFI, GFI,
and SRMR, although the value for RMSEA (.010)
was above the recommended criterion of .080 to
indicate a good fit (χ2 = 92.6, df = 11; CFI = .97;
GFI = .96; RMSEA = .010 (90% CI = .092−.135);

Table 1. Goodness-of-fit indices of models for the GAD-7 (N = 582).
Model k χ2 df CFI GFI RMSEA (90% CI) SRMR

One-factor model 7 139.8* 14 .95 .94 .124 (.106−.143) .039
Two-factor model 7 138.4* 13 .95 .94 .129 (.110−.149) .039
Modified one-factor modela 7 92.6* 11 .97 .96 .010 (.092−.135) .031

*p < .01.
aRepresents a final model used in the study.
Notes: k = number of items; df = degrees of freedom; CFI = comparative fit index; GFI = goodness of fit index; RMSEA = root mean square error of approxi-
mation; SRMR = standardized root mean residual.

Table 2. Factor analysis oblique rotation solution for GAD-7
items.
GAD-7 item Factor 1

1. Feeling nervous, anxious or on edge .66
2. Not being able to stop or control worrying .68
3. Worrying too much about different things .49
4. Trouble relaxing .72
5. Being so restless that it is hard to sit still .63
6. Becoming easily annoyed or irritable .46
7. Feeling afraid as if something awful might happen .60
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SRMR = .031). Nevertheless, following the rec-
ommendations of Browne and Cudeck [30] and
Miksza and Elpus [31], the RMSEA value of .010
can be accepted as indicating a marginal fit. More
importantly, according to the chi square difference
tests, the modified one-factor model evidenced a sig-
nificant reduction in χ2 over the original one-factor
model (χ2 (3) = 47.2, p < .001) and the two-factor
model (χ2 (2) = 45.8, p < .001); therefore, the
modified one-factor model was deemed the best fit
to the data. All standardized factor loadings for the
modified one-factor model were significant at p
< .01 and ranged from .68 to .83, highlighting good
factor loading. Table 3 presents the standardized fac-
tor loadings of the modified one-factor model
(Figure 1).

Descriptive statistics

Table 4 reports the descriptive statistics on the GAD-7.
Mean item scores ranged from .36 (SD = .69) to 1.1
(SD = 1.1). The correlations between the seven items
of the GAD-7 and the total scores were high, ranging
from .45 to .86 (p < .05). Cronbach’s alpha was .91,
indicating that the GAD-7 exhibited strong internal
consistency with this sample.

Convergent validity

The convergent validity of the GAD-7 was determined
by calculating Pearson correlations with other
measures of similar constructs used in the study (see
Table 5). Scores on the GAD-7 were positively and
moderately correlated with scores on the three sub-
scales of the DASS-21 and on the PHQ-9. The corre-
lations between the GAD-7 and the DASS-21 anxiety
subscale (r = .73) were significantly stronger than the
correlations with the PHQ-9 (r = .68), DASS-21 stress
subscale (r = .62), and DASS-21 depression subscale
(r = .42).

Discussion

The present study evaluated the psychometric proper-
ties of the GAD-7 with a sample of university students
in Korea, applying CFA. To the best of our knowledge,
this is the first study to do so with Korean students.
Regarding the factorial structure of the measure, a
one-dimensional model was originally proposed. How-
ever, this model provided only a marginal fit to the
data. It was revised by means of an examination of
the modification indices, which suggested that allowing

Table 3. Standardized factor loadings for the modified model
of the GAD-7.
GAD-7 item Factor loadings

1. Feeling nervous, anxious or on edge .81
2. Not being able to stop or control worrying .83
3. Worrying too much about different things .73
4. Trouble relaxing .83
5. Being so restless that it is hard to sit still .77
6. Becoming easily annoyed or irritable .68
7. Feeling afraid as if something awful might happen .79

Notes: N = 582.
All loadings are significant at p < .01.

Figure 1.Modified one-factor model of the GAD-7 Factor: GAD,
Generalized Anxiety Disorder (N = 582; χ2 = 92.6; df = 11; CFI
= .97; GFI = .96; RMSEA = .010 (90% CI = .092−.135); SRMR
= .031). All factor loadings were significant at p < .01.

Table 4. Means, Standard Deviations, and Cronbach’s α for the
GAD-7.
GAD-7 item M SD a

1. Feeling nervous, anxious or on edge .58 .78
2. Not being able to stop or control worrying .68 .86
3. Worrying too much about different things 1.1 1.1
4. Trouble relaxing .57 .82
5. Being so restless that it is hard to sit still .37 .65
6. Becoming easily annoyed or irritable .67 .84
7. Feeling afraid as if something awful might happen .36 .69
GAD-7 total score 4.3 .66 .91

Note: N = 582.

Table 5. GAD-7 correlations with DASS-21 subscales and PHQ-
9.

1 2 3 4 5

1. GAD-7
2. DASS-21-Depression .78
3. DASS-21-Anxiety .73 .77
4. DASS-21-Stress .62 .84 .79
5. PHQ-9 .68 .69 .60 .62

Note: N = 582.
All correlations are significant at **p < .01.
DASS-21, Depression, Anxiety and Stress Scale 21; PHQ-9, Patient Health
Questionnaire-9.
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the error terms of items 4 and 5, 5 and 6, and 4 and 6 to
covary would improve the model fit. Therefore, the
model was respecified. With this procedure, the fit
was improved, though still marginal. Although these
three items share unique residual variance beyond
that explained by the GAD factor, a two-factor model
consisting of autonomic/physical and cognitive symp-
toms as independent factors was not appropriate for
our student sample. Our results are in line with the
findings of Kertz et al. [10], who examined the GAD-
7’s factorial validity using CFA procedures, hypothesiz-
ing that all items load onto a unidimensional factor.
Kertz et al. found that the hypothesized one-dimen-
sional model provided an inadequate fit to the data
with a sample of psychiatric patients. Hence, the
model was respecified by allowing the pairs of error
variances to covary and re-estimating, and the respe-
cified model provided a slightly better fit than the orig-
inal one-factor model. An examination of the items
suggests that these items may also reflect a somatic ten-
sion/autonomic arousal factor relative to the other
items, which are more cognitive in nature [10]. Port-
man, Starcevic, and Beck [34] and Roth et al.[35]
have suggested that it may be beneficial to examine
the subtypes of GAD, on the basis of findings that indi-
viduals who would otherwise meet diagnostic criteria
for GAD (based on fulfilling the associated symptoms
criterion) fail to receive the diagnosis because they do
not meet the excessive worry criterion.

The GAD-7 scale exhibited excellent internal con-
sistency with this sample, as Cronbach’s alpha was
above .80. Other studies involving non-clinical and
clinical samples in the United States, Iran, New Eng-
land, Germany, Peru, and Portugal have similarly
found Cronbach’s alpha coefficients ranging from
good to excellent [12–15,19]. Together, these findings
suggest that the GAD-7 shows good internal consist-
ency across different populations and languages. Con-
vergent validity is adequately satisfied when the scores
on an instrument are positively correlated with those of
other psychiatric instruments measuring similar con-
structs. The GAD-7 showed significant positive corre-
lations with the DASS-21 anxiety and stress subscales
and was also moderately correlated with the PHQ-9
and DASS-21 depression subscale. GAD often is
comorbid with major depressive disorder [36]; there-
fore, the correlation of the correlation of the GAD-7
with depression measures is not surprising.

Overall, the correlations with other psychiatric
instruments points to the validity of the GAD-7.
More specifically, these results support the reliability
and validity of the GAD-7 for use with Korean stu-
dents. Furthermore, this assumption can also be
extended to university students in other countries
who might be at risk of suffering from some form of
psychiatric disorder. In fact, previous studies have
reported that depressive and anxiety symptoms in

university students are noted around the world
[37,38] and that their prevalence seems to be increas-
ing. The scale can be completed in just a few minutes
and easily hand-scored in less than a minute, making
it efficacious for use in a university counselling setting
as an initial screening measure for depression and
anxiety. Therefore, our verification of its validity
could make a major contribution to the identification
of potential mental-health problems and to the pro-
vision of adequate referrals to treatment services.

Our study does have some limitations. The first
limitation is the potential for sampling bias, as the
study sample was randomly selected from students at
a single Korean university. It is unclear whether the
factorial structure can be generalized across other
populations (e.g. older adults, adolescents, culturally
diverse groups, or clinical populations). Further
research and replication are needed to more
thoroughly investigate the GAD-7’s psychometric
properties with diverse samples. The student sample
in our study was homogeneous with a particularly
restrictive age range, with almost 99% of the students
belonging to the 18–29 age groups. Future research
should include more heterogeneous samples with vary-
ing ages to further evaluate GAD-7. Next, the GAD-7
index has also been found to be correlated to other
related health outcome indices such as the Hospital
Anxiety and Depression Scale and the Penn State
Anxiety Questionnaire in previous studies [10,15,19].
Therefore, future studies could explore the inclusion
of related measures for a more robust test for the con-
struct validity of GAD-7. Our sample showed low GAD
scores. Since the present study used a non-clinical
sample, it is reasonable to argue that such students pre-
sented a somewhat lower GAD scores than those from
clinical samples. Additionally, it is possible that some
university students may try to alleviate GAD symptoms
by self-medicating or consuming tranquilizers or bar-
biturates [19]. In fact, the positive association observed
between GAD-7 scores and tranquilizer or barbiturate
consumption has been found to be an indicator of the
GAD-7’s construct validity in a college student sample
[19]. Future research would benefit from including the
University Student Risk Behaviours Questionnaire and
students’ medical or clinical history. Thus, future
research should consider exploring the construct of
this connection. Information regarding the students’
past and present psychiatric history was also not gath-
ered, so further research may be required to examine
the impact of genetic and environmental variables.
Finally, we did not assess test–retest reliability of the
GAD-7 in the present study. Future research should
examine the extent to which scores remain stable
over time. Despite these limitations, our study estab-
lishes that the psychometric properties of the GAD-7
were satisfactory with a Korean university sample, as
evidenced by high internal consistency and good
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convergent validity. Although the original one-factor
model did not provide a good fit to the data, the
modified Korean version of the GAD-7 appears to be
a reliable and valid measure for assessing the symptoms
of Generalized Anxiety Disorder in university settings.
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