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Abstract
Objective: Chronic pain is a common problem that is associated with mood disorders such as depression. The Depression, Anxiety, and
Stress Scales (DASS-21) questionnaire is commonly used to help measure disordered mood. In this study, we used Rasch analysis to analyze the clinimetric properties of the DASS-21 in a chronic low back pain sample.
Study Design and Setting: A Rasch analysis was conducted on data collected as a part of a randomized hospital-based placebocontrolled trial. DASS-21 questionnaires were completed by the 154 enrolled participants.
Results: The DASS-21 subscales fit the Rasch model. No differential item functioning was detected for age, gender, pain severity, or
disability. Reliability for individual use was supported for the depression subscale (Person Separation Index [PSI] 5 0.86) but group use
only for the anxiety (PSI 5 0.74) and stress (PSI 5 0.82) subscales. A DASS-21 aggregate score of ‘‘negative affect’’ lacked fit to the Rasch
model (c2 5 191.48, P ! 0.001).
Conclusion: This is the first study that used Rasch analysis to demonstrate that the DASS-21 subscales demonstrate adequate measurement properties for research involving groups with chronic pain. Only the DASS-21 depression subscale demonstrated adequate reliability
for use with individuals with chronic pain. The use of a single DASS-21 aggregate score as a measure of ‘‘negative affect’’ was not
supported. Ó 2011 Elsevier Inc. All rights reserved.
Keywords: Pain; Mood; Instrument; Questionnaire; Clinimetric; Reliability

1. Introduction
Depression is common in people with chronic pain
[1e6] and appears to play a more significant role than
physical factors in the transition from acute to chronic
pain [7]. In chronic pain, high levels of stress or anxiety
are associated with more severe pain and disability, and
worse clinical and work-related outcomes [8e11]. Correspondingly, treatment of mood disorders in patients with

* Corresponding author. Neuroscience Research Australia, University
of New South Wales, PO Box 1165, Randwick, NSW 2031, Australia.
Tel.: þ612-9399-1000; fax: þ612-9399-1082.
E-mail address: L.Parkitny@neura.edu.au (L. Parkitny).
0895-4356/$ - see front matter Ó 2011 Elsevier Inc. All rights reserved.
doi: 10.1016/j.jclinepi.2011.05.010

chronic pain reduces pain and increases quality of life
[12e14].
Symptoms of depression are not always recognized in
routine clinical practice [15]. Practitioners may fail to
screen for depression or might use insensitive diagnostic
strategies [16e20]. Consequently, some patients may receive suboptimal management of their chronic pain and related problems. Several instruments have been designed to
recognize and measure symptoms of depression, for example, the Beck Depression Inventory [21], the Zung SelfRating Depression Scale [22], and the Hamilton Rating
Scale for Depression [23]. The presence of chronic pain is
thought to make interpretation of these scales difficultd
patients may endorse certain items for reasons related to
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What is new?
 The clinimetric properties of the Depression, Anxiety, and Stress Scales (DASS-21) were evaluated
using Rasch analysis for the first time using a clinical sample. The subscales demonstrated adequate
fit to the Rasch model without differential item
functioning for the variables age, gender, pain intensity, and disability.
 The properties of the DASS-21 subscales support
their use in group research, but the anxiety and
stress subscales do not appear to function well for
making decisions regarding individual respondents.
 The DASS-21 aggregate score is not supported as
a measure of negative affect.
 Analyses found gaps in measurement across the
DASS-21 subscales. Any future development of
item and category structure should include analyses similar to those used in this study to improve
measurement of disordered mood across the spectrum of severity.

their primary presenting problem, which decreases the
tool’s sensitivity. It has, for example, been recommended
that somatic items should be excluded from depression
questionnaires [24,25].
The Depression Anxiety and Stress Scales questionnaire
(DASS) [26,27] is composed of three 14-item subscales:
DASS-depression, DASS-anxiety, and DASS-stress. A shorter 21-item version, composed of three 7-item subscales, has
also been developed. The DASS has been evaluated in diverse general and clinical samples, including those with
chronic pain [24], using classical test theory approaches.
These have generally found good internal consistency
[26,28e31] and good construct [26,30], and convergent
[26,28,29,32] validity for the 42- and 21-item versions. The
Depression, Anxiety, and Stress Scales (DASS-21) has demonstrated comparable clinimetric properties to the 42-item
DASS, and has better three-factor structure and discriminant
validity [29]. The aggregate DASS score has been suggested
to provide a measure of ‘‘negative affectivity’’ [33], but the
construct validity of this suggestion has not been determined.
Existing analyses of the DASS have been criticized for
not meeting contemporary statistical standards [34]; for example, its factor structure may be affected by the respondent’s age [35]. Of the more contemporary statistical
techniques [36], the Rasch model allows a detailed analysis
of predicted scale structure, including item difficulty, category ordering, and examination of item bias [37]. The only
published Rasch model analysis of the DASS-21 used
a community sample [34], which left unsettled the critical
issue of whether pain and disability influence test
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performance. That DASS-21 data are independent of pain
and disability is critical if we are to use it to screen for
mood disorders in patients in pain.
1.1. Aims and objectives
The aims of this study were to (1) determine the clinimetric properties of the DASS-21 subscales and the
DASS-21 aggregate score in a sample of chronic low back
pain patients using Rasch analysis and (2) examine the influence of age, gender, pain, and disability, on responses to
the DASS-21 subscales and the DASS-21 aggregate score.

2. Methods
2.1. Sample and data collection
Data were previously collected during a randomized
placebo-controlled trial on low back pain (LBP) [38].
Patients were eligible if they were between the ages of
18 and 80 years, able to exercise, spoke English, and were
seeking care for chronic nonspecific low back pain (CLBP),
defined as LBP that had been present for 12 weeks or longer.
Data were obtained at baseline from the 154 participants
included in the trial. Participants provided demographic
data, a score of their pain intensity over the previous week,
a disability score (Roland-Morris Disability Questionnaire
[RMDQ]), and the DASS-21.
The trial was conducted in a large metropolitan hospital
in Sydney, Australia and was approved by the University of
Sydney Human Research Ethics Committee, Australia.
2.2. Study instruments and scoring
The Pain Intensity Numerical Rating Scale involves the
participant rating the intensity of their pain over the last
week on an 11-point scale, from ‘‘no pain’’ to ‘‘worst pain
possible.’’ This instrument has been shown to adequately
discriminate pain intensity in patients with chronic pain
[39,40].
The RMDQ [41] requires participants to score 24 items
related to activities of daily living. Higher scores (maximum score 5 24) indicate higher disability. Reliability for
use in chronic pain [42] and correlations with other measures of physical function [42e45] have been demonstrated
for this instrument.
The DASS-21 is a short version of the 42-item questionnaire originally developed by Lovibond and Lovibond
[26,27]. It is self-administered and consists of 21 items offering four response categories (0, 1, 2, 3). The questionnaire is separately scored as three 7-item subscales
designed to measure the latent constructs of depression,
anxiety, and stress. Completion of the scale involves the respondent indicating the extent to which each of 21 statements applied to them over the last week. Each item is
assigned a number: 0 ‘‘did not apply to me at all,’’
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1 ‘‘applied to me to some degree, or some of the time,’’ 2
‘‘applied to me to a considerable degree, or a good part
of the time,’’ or 3 ‘‘applied to me very much, or most of
the time.’’ A total score is obtained for each subscale by
adding the item scores. Following established practice,
we have multiplied all DASS-21 scores by 2 [27]. Higher
scores on each DASS subscale indicate a higher severity
of each respective construct.
2.3. Analysis plan
2.3.1. Rasch analysis
Until recently [34], the DASS had only been investigated using classical test theory approaches, sometimes referred to as ‘‘weak’’ for establishing clinimetrics [46,47],
because of their simplicity and ease with which data can
meet the necessary assumptions. However, the results of
classical testing are coupled to the characteristics of the
tested sample, and do not precisely describe the properties
of the scale at the item level [37].
The Rasch model [48] evaluates the ability of a scale and
its component items to discriminate between people who fall
at different points along the continuum of an underlying, or
latent, construct. The approach is distinct from classical test
methods for evaluating construct validity. In the classical approach, the results of the DASS might be compared with the
results of a specified ‘‘gold standard’’ of assessment for each
of the latent constructs of depression, anxiety, and stress. In
Rasch analysis, the goal is to evaluate the degree to which
each of the scale items and, in turn, item categories, fit within
a mathematical model. This, in short, suggests that responses
to individual items should be predictable from the individual’s overall scale score, and vice versa. In so doing, evidence
for validity of the scale is provided through fit indicators and
response thresholds. These results could be viewed as complementary to classical approaches, both of which contribute
to evidence for validity of the scale.
In order for the DASS-21 to fit the Rasch model, respondents with a greater severity of the tested psychological construct (as indicated by overall scale score) should endorse
individual DASS subscale items located at the upper extreme
of the continuum more frequently than respondents with
a lesser severity, who should only endorse items located at
the lower parts of the scale. Correspondingly, DASS items
that are located at the lower end of the continuum have
a greater probability of being endorsed than higher items.
Any deviation from this expected response structure denotes
misfit to the model and suggests that the scale is not measuring a single construct.
Separate Rasch analyses were performed for each of the
DASS-21 subscales and of the aggregate ‘‘negative affect’’
DASS-21 score [33] using RUMM2030 software [49]. The
steps involved in Rasch analysis have previously been published in detail elsewhere [37,46,50]. We tested the properties of the DASS-21 and whether it met the assumptions of
the Rasch model. The appropriate form of the polytomous
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Rasch model for each scale was determined by conducting
the likelihood ratio test provided in RUMM2030 [51e53].
Data for which the likelihood ratio test was significant were
analyzed using the partial credit model. Unlike the rating
scale model, the partial credit model does not assume that
threshold distance is uniform across all scale items. We also
examined the data for differential item function (DIF)
across subgroups formed by age, gender, pain intensity,
and disability.
The final samples for each scale excluded persons scoring at the floor and ceiling levels because their item responses do not vary and their standard errors are infinite
[54]. Item- and person-fit statistics were examined for departures from model expectations. First, to test whether
scale items are endorsed in a way that reflects the severity
of the construct being measured, the relative item locations
were examined. Person-item residuals were also examined
for any item redundancies. Secondly, to investigate whether
respondents are able to reliably discriminate between the
different response categories, we examined the thresholds.
When disordered thresholds occurred, adjacent categories
were collapsed to examine if this improved model fit
[37,50]. Thirdly, tests comparing expected and observed responses using the chi-square statistic were examined for
significance, which would imply departure from the model.
Individual item chi-square statistics were also examined for
significance with a Bonferroni adjusted a of 0.05. Person
responses were examined for extreme responses through
the fit residual. Individual fit residuals for either items or
persons were considered normal when 99.5% of values
fell in the 62.5 range and 99.9% of values fell in the
63.0 range [46]. Individual fit residuals outside of these
criteria would imply items that do not fit the model well
and should be re-examined in an effort to identify the reason for poor fit. In these cases, persons providing extreme
residual values were compared with those who did not, using a chi-square test of significance (for gender and ethnicity defined as born in or outside Australia) or a one-way
analysis of variance (ANOVA) (for age, pain intensity,
and disability) to test for any effect of these variables.
Finally, the data were examined for differential item functioning. Four subgroups were created: (1) age (18e39,
40e69 years, 70 years and older), gender (male, female),
pain intensity (0e3 mild or no pain, 4e6 moderate pain,
7e10 severe pain), and disability (0e8, 9e16, 17e24).
DIF was tested by conducting an ANOVA with a Bonferroni
adjusted a of 0.05 for each item across the levels of the
specified person factor and levels of the latent trait.
Rasch analysis requires that a single dominant construct is
being measured or, at least, that the response to each item is
consistently affected by the same variables [55]. No single
method of demonstrating unidimensionality is uniformly
accepted, although overall item fit is strongly indicative.
For the purposes of description and to demonstrate similarity
between our findings and others [26,27], exploratory factor
analyses using varimax rotation were conducted for each of
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the individual subscales. The identification of a single factor
(eigen values  1) in each subscale provided further evidence
for unidimensionality [56]. From within the Rasch analysis,
testing of unidimensionality was performed using the method
proposed by Smith [57]. A principal component analysis of
residuals was performed and the resultant person estimates
were subjected to a series of independent t-tests. The tested
scale was considered unidimensional if less than 5% of these
t-tests were significant.
To quantify internal reliability, a Person Separation Index (PSI) was calculated for each scale and interpreted as
reliable if PSI O0.7 for group use and O0.85 for individual
use [50].

3. Results
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the Rasch model (c 5 32.53, P 5 0.25) (Table 2). There
were no disordered thresholds. All individual item fit scores
were within normal fit residual values. Question 16 showed
misfit to the Rasch model expectations on the F statistic
(P ! 0.05) (Table 3). An analysis of the depression subscale
with this item deleted did not significantly alter the results.
Person-fit residuals were outside the 2.5 to þ2.5 range in
15 participants (15%). Analyses of these data revealed no significant association with gender, age, disability, pain, or ethnicity. Individual item fit scores did not depart significantly
from model expectations. PSI was 0.86.
The sample was spread from approximately 4.5
to þ4.5 logits with a mean person location of 1.85 (standard deviation [SD] 2.42) (Fig. 1). No differential item
functioning was seen for age, gender, pain intensity, or
functional limitation.
2

3.1. Participants

3.3. DASS-anxiety subscale

The analysis was performed on 154 DASS-21 questionnaires, completed without missing data. Details of participant demographic and clinical characteristics are presented
in Table 1.

A likelihood ratio test was significant which indicated
that the Partial Credit Rating version of the Rasch model
was appropriate. As 38 participants recorded an extreme
score, 116 were used for the analysis. The DASS-21 anxiety subscale met the requirements of unidimensionality
and showed good fit to the Rasch model (c2 5 38.10,
P 5 0.096). Disordered thresholds were observed in Q2
‘‘I was aware of dryness of my mouth,’’ Q9 ‘‘I was worried
about situations in which I might panic and make a fool of
myself,’’ Q15 ‘‘I felt I was close to panic,’’ and Q20 ‘‘I felt
scared without any good reason.’’ Several attempts to rescore these items by collapsing the four response categories

3.2. Depression subscale
A likelihood ratio test was not significant indicating that
the Rating Scale version of the Rasch model can be used.
As 53 participants recorded an extreme score, 101 were used
for the analysis. The depression subscale met the requirements of unidimensionality and showed good overall fit to
Table 1. Participant demographic and clinical characteristics

Males, n [ 61 (39.6%)
Age (yr), mean (SD)
Duration of low back pain (wk), mean (SD)
Marital status, n (%total)
Single
Married
Divorced
Widowed
Employed, n (%total)
Education
School certificate
Higher school certificate
Trade certificate
Diploma
Advanced diploma
Bachelor degree
Postgraduate degree
Other
DASS-depression, mean 6 SD (range)
DASS-anxiety, mean 6 SD (range)
DASS-stress, mean 6 SD (range)
DASS-aggregate, mean 6 SD (range)
NRS pain score, mean 6 SD (range)
RMDQ disability score, mean 6 SD (range)

52.79 (11.92)
356.31 (425.91)
14
36
8
3

(9.1)
(23.4)
(5.2)
(1.9)

Females, n [ 93 (60.4%)
54.27 (12.39)
315.23 (370.25)
14
51
15
13

(9.1)
(33.1)
(9.7)
(8.4)

Total N [ 154
53.68 (12.81)
331.50 (392.39)
18.2
56.5
14.9
10.4

(18.2)
(56.5)
(14.9)
(10.4)

15 (9.7)

21 (13.6)

23.4 (23.4)

19
15
5
2
0
8
1
11

17
22
9
7
1
15
3
19

23.4
24.0
9.1
5.8
0.6
14.9
2.6
19.5

10.9 6 13.1
11.5 6 11.2
13.6 6 11.7
36.0 6 34.3
6.54 6 1.9
13.9 6 5.3

(12.3)
(9.7)
(3.2)
(1.3)
(0)
(5.2)
(0.6)
(7.1)
(0e42)
(0e42)
(0e42)
(0e126)
(2e10)
(2e24)

11.6 6 13.2
12.1 6 11.9
14.6 6 12.4
38.2 6 35.7
6.9 6 2.1
12.8 6 4.6

(11.0)
(14.3)
(5.8)
(4.5)
(0.6)
(9.7)
(1.9)
(12.3)
(0e42)
(0e42)
(0e42)
(0e126)
(2e10)
(1e22)

11.3 6 13.1
11.9 6 11.6
14.3 6 12.1
37.4 6 35.1
6.73 6 2.0
13.2 6 4.9

(23.4)
(24.0)
(9.1)
(5.8)
(0.6)
(14.9)
(2.6)
(19.5)
(0e42)
(0e42)
(0e42)
(0e126)
(2e10)
(1e24)

Abbreviations: SD, standard deviation; DASS, Depression, Anxiety, and Stress Scale; RMDQ, Roland-Morris Disability Questionnaire;
NRS, numerical rating scale.
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Table 2. Fit statistics for the DASS subscales and DASS aggregate score
Overall fit to
Rasch model
DASS-depression
DASS-anxiety
DASS-stress
DASS-aggregate

c2
c2
c2
c2

5
5
5
5

Item fit residual,
mean (SD)

32.53; P 5 0.25
38.10; P 5 0.096
37.47; P 5 0.11
191.48; P ! 0.001

0.32
0.52
0.17
0.08

(1.43)
(1.24)
(1.49)
(2.38)

Person-fit residual,
mean (SD)
0.71
0.43
0.55
0.61

(1.76)
(1.56)
(1.57)
(2.49)

PSI

Exploratory factor analysis
(eigen values O1
(% of variance))

0.86
0.74
0.82
0.91

1
1
1
2

(81.2)
(62.4)
(65.5)
(63.4, 5.7)a

% Of statistically
significant t-tests
2.60
2.60
3.25
9.09

Abbreviations: SD, standard deviation; DASS, Depression, Anxiety, and Stress Scale; PSI, Person Separation Index.
a
A third factor (eigen value 0.99) was identified explaining an additional 5.7%.

into three resulted in a failure of the scale to meet the Rasch
model requirements (c2 5 41.55, P ! 0.048). The original
scoring structure was therefore retained for the subsequent
analysis.
All individual item-fit scores were within normal-fit residual values (Table 4). Person-fit residuals were outside
the 2.5 to þ2.5 range in 10 participants (9%). Analyses
of these data revealed no significant association with gender, age, disability, pain, or ethnicity. PSI was 0.74.
The sample was spread from approximately 3.2
to þ3.2 logits with a mean person location of 1.08 (SD
1.48) (Fig. 2). No differential item functioning was seen
for age, gender, pain intensity, or functional limitation.

residuals were outside the 2.5 to þ2.5 range in 21 participants (17%). Analyses of these data revealed no significant
association with gender, age, disability, or ethnicity. There
was a statistically significant difference in the pain reported
by these participants compared with that reported by those
with normal residuals (mean difference 1.17 (0.46), P!
0.05). A PSI value of 0.82 indicated sufficient person separation reliability for group use only.
The sample was spread from approximately 3.5
to þ3.5 logits with a mean person location of 0.89 (SD
1.70) (Fig. 3). No differential item functioning was seen
for the whole sample for age, gender, pain intensity, and
disability.

3.4. DASS-stress subscale

3.5. DASS-21

A likelihood ratio test was not significant which indicates
that the Rating Scale version of the Rasch model was appropriate. As 29 participants recorded an extreme score, 125
were used for the analysis. The DASS-21 stress subscale
met the requirements of unidimensionality and showed good
fit to the Rasch model (c2 5 37.47, P 5 0.11). No disordered thresholds were observed. The fit residual for Q1
‘‘I found it hard to wind down’’ was above 2.5 but below
3.0 (c2 5 6.02, P 5 0.20). Question 18 showed misfit to
the Rasch model expectations on the F statistic (P !0.05)
(Table 5). An analysis of the stress subscale with this item
deleted did not significantly alter the results. Person-fit

A likelihood ratio test was significant which indicated
that the Partial Credit Rating version of the Rasch model
was appropriate. Analysis of the DASS-21 aggregate score
indicated multidimensionality and showed significant misfit
to the Rasch model (c2 5 191.48, P ! 0.001). Disordered
thresholds were observed in Question 2 ‘‘I was aware of
dryness of my mouth,’’ Question 9 ‘‘I was worried about situations in which I might panic and make a fool of myself,’’
Question 16 ‘‘I was unable to become enthusiastic about
anything,’’ Question 17 ‘‘I felt I wasn’t worth much as
a person,’’ Question 20 ‘‘I felt scared without any good reason,’’ and Question 21 ‘‘I felt that life was meaningless.’’

Fig. 1. Person-item threshold distribution for DASS-depression.
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Table 3. Item fit statistics for DASS-21 depression subscale
Item

Location
(logits)

SE

Fit residual

c2

c2 probability

F statistic

F statistic
probability

Q13: I felt down-hearted and blue
Q5: I found it difficult to work up the initiative to do things
Q3: I could not seem to experience any positive feeling at all
Q10: I felt that I had nothing to look forward to
Q17: I felt I was not worth much as a person
Q16: I was unable to become enthusiastic about anything
Q21: I felt that life was meaningless

0.549
0.419
0.076
0.092
0.176
0.259
0.517

0.159
0.160
0.164
0.166
0.167
0.168
0.172

0.019
1.53
1.114
1.749
2.066
0.329
1.385

1.953
2.562
4.923
7.945
8.435
2.869
3.846

0.744
0.634
0.295
0.094
0.077
0.580
0.427

1.115
0.743
3.450
0.570
0.730
3.984
1.534

0.354
0.565
0.011
0.685
0.573
0.005
0.199

Abbreviation: DASS, Depression, Anxiety, and Stress Scale.
Q16 is significant at a Bonferroni corrected at P 5 0.05. Bold signifies misfit to the Rasch model.

The original scoring structure was retained as rescoring of
these items had little effect on model fit.
Item-fit scores were outside the 62.5 range for Questions 1, 2, 4, 10, 17, and 21, with significant c2 values
for Questions 2, 8, and 4. Differential item functioning
was seen in Questions 2, 10, 17, and 21 for age, gender,
pain intensity, and functional limitation and in Question 8
for age, pain, and functional limitation.
The sample was spread from approximately 4.5 to þ4.5
logits with a mean person location of 1.24 (SD 1.92).

4. Discussion
Our results suggest that the DASS-21 depression subscale is an effective clinical tool for the measurement of depressive symptoms in individuals with chronic low back
pain. In contrast, the DASS-anxiety and the DASS-stress
subscales are only reliable for use with groups. We also
found that responses to the DASS-21 subscales were not affected by age, gender, pain, or disability. Finally, our analysis did not support the use of a DASS-21 aggregate score
as a measure of negative affect.
Our analysis showed that the three DASS-21 depression,
anxiety, and stress subscales fit to the Rasch model. By performing a factor analysis and examining fit statistics, we

concluded that the three subscales predominantly capture
their intended unidimensional psychological constructs.
However, we found important differences among the reliability indices and item functioning of the subscales, which
affect their use as measurement instruments.
The DASS-depression subscale possessed the best overall scale properties. Question 16 (I was unable to become
enthusiastic about anything) showed possible misfit to the
Rasch model on the sensitive F statistic. As removal of this
item may significantly alter the validity of the subscale and
since a re-analysis showed no significant difference to our
results, we chose to retain this item. The mean person location suggested that the sample loaded toward lower levels
of depression than the average location of the depression
subscale items. Furthermore, the significant proportion of
the sample reporting zero (47 participants) and maximum
(6 participants) responses suggests that the scale possesses
some floor and ceiling effects. Scale item locations suggested effective measurement across the measurable spectrum of depression severity. The DASS-depression
subscale was found to be composed of items that measure
a single latent construct with a PSI of 0.86, supporting its
usefulness for making decisions in individuals. On the basis
of these and previous published results, provided that the
limited measurement ability is considered, the depression
subscale appears to be a useful tool for measuring the

Fig. 2. Person-item threshold distribution for DASS-anxiety.
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Table 4. Item fit statistics for DASS-21 anxiety subscale
Item
Q2: I was aware of dryness of my mouth
Q9: I was worried about situations in which I might panic
and make a fool of myself
Q7: I experienced trembling
Q4: I experienced breathing difficulty
Q20: I felt scared without any good reason
Q19: I was aware of the action of my heart in the absence
of physical exertion
Q15: I felt I was close to panic

Location
(logits)

SE

0.637
0.064

0.109
0.109

2.491
0.422

7.256
2.627

0.123
0.622

1.918
0.320

0.112
0.864

0.012
0.149
0.167
0.177

0.122
0.120
0.116
0.124

0.923
0.464
0.473
0.501

8.224
1.461
6.004
5.564

0.084
0.833
0.199
0.234

2.730
0.635
2.492
1.751

0.033
0.639
0.047
0.144

0.221

0.119

1.114

6.968

0.138

1.890

0.117

Abbreviation: DASS, Depression, Anxiety, and Stress Scale; SE, standard error.
None are significant at a Bonferroni corrected at P 5 0.05.

magnitude of depressive symptoms in a chronic low back
pain population.
The DASS-anxiety subscale analyses indicated that the
sample loaded toward lower levels of anxiety compared
with the average location of the anxiety subscale items.
Scale item locations clustered around the 0.1 to 0.2 range
creating considerable gaps in measurement across the scale.
Similarly to the depression subscale, floor and ceiling effects were observed. The subscale also demonstrated disordered thresholds in four items, which suggests that
respondents were unable to reliably distinguish between
the levels of the response options. There are several potential explanations. In Question 2 (I was aware of dryness of
my mouth), it is likely that respondents may find it difficult
to discriminate between four categories of mouth dryness
thus resulting in misfit to model expectations. Questions
9, 15, and 20 ask patients to quantify feelings of panic
and fear; it is possible that these are perceived as extreme
reactions. Respondents may thus respond to them in a dichotomous rather than polytomous manner.
Significant gaps were noted across the scale item locations indicating that this subscale is not consistently sensitive to small gradations in anxiety across all the levels. The

anxiety subscale was found to measure a single latent construct with a PSI of 0.74. The PSI suggests that this scale
should only be used for groups, and is not internally consistent enough for making decisions on an individual level in
clinical practice.
The DASS-stress subscale showed good internal consistency, but was also found to be suitable for measuring stress
at group-level only (PSI of 0.82). Our analyses indicated that
the sample loaded toward lower levels of stress compared
with the average location of the anxiety subscale items.
Scale item locations cluster around the 0.1 to 0.2 range
and around þ0.5 creating considerable gaps in measurement
across the scale, and floor and ceiling effects, indicating that
this subscale is not consistently sensitive to small changes in
stress across all levels of the continuum. Question 18 (I felt
that I was rather touchy) showed possible misfit to the Rasch
model on the sensitive F statistic. As removal of this item
may significantly alter the validity of the subscale and since
a re-analysis showed no significant difference to our results,
we chose to retain this item.
The use of the DASS-21 aggregate score was not supported in this study. This is in contrast to the findings of
Henry and Crawford [33], who found statistical support

Fig. 3. Person-item threshold distribution for DASS-stress.
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Table 5. Item fit statistics for DASS-21 stress subscale
Item
Q1: I found it hard to wind down
Q8: I felt that I was using a lot of nervous energy
Q6: I tended to overreact to situations
Q12: I found it difficult to relax
Q11: I found myself getting agitated
Q18: I felt that I was rather touchy
Q14: I was intolerant of anything that kept me
from getting on with what I was doing

Location
(logits)

SE

Fit residual

c2

c2 probability

F statistic

F statistic
probability

0.487
0.275
0.181
0.115
0.052
0.497
0.613

0.116
0.117
0.118
0.119
0.119
0.127
0.129

2.881
0.583
0.626
0.660
0.788
1.155
1.453

6.018
4.636
0.395
5.944
3.559
5.900
11.013

0.198
0.327
0.983
0.203
0.469
0.207
0.026

1.343
0.059
1.193
1.014
1.805
4.685
2.125

0.258
0.994
0.317
0.403
0.132
0.002
0.082

Abbreviation: DASS, Depression, Anxiety, and Stress Scale.
Q18 is significant at a Bonferroni corrected at P 5 0.05. Bold signifies misfit to the Rasch model.

for the validity of this aggregate score. We found that the
DASS-21 aggregate score did not fit the Rasch model, with
several items showing significant misfit or disordered response thresholds. Although item rescoring and/or reduction may have helped to create an instrument that fit the
model, this was not an aim of the study and we did not wish
to attempt the creation of a new scale. Significant restructuring may create a scale that satisfies statistical criteria,
but an aggregate of the three DASS subscales would not
make clinical sense. It is theoretically possible that the
three constructs may change in different directions in a participant, thus we question the construct validity of such
a measure.
On the basis of the results of this and other studies [34],
we strongly advise against using an aggregate score of the
DASS subscales to quantify a negative mood state.
We found that none of the DASS subscales showed differential item functioning for age, gender, pain severity, or
disability. These analyses were not performed on the
DASS-21 aggregate score as it did not fit the Rasch model.
This is a significant new information that supports the use
of the DASS-21 subscales to measure depression, anxiety,
and stress in people who have different levels of pain and
disability. It is of particular importance that we have shown
that as pain fluctuates, the DASS-21 can be used to measure
symptoms of disordered mood without controlling for pain
intensity, which supports the original intent of the scale developers: to create a tool that is free of confounding influences because of pain [26].
The results of the present study using a clinical sample
compare favorably with the findings of Shea et al. [34]
who performed a Rasch analysis of the DASS-21 using
a sample of 420 healthy participants. Similar to their study,
we found that the anxiety subscale did not perform and the
depression and stress subscales, and that the item pertaining
to dryness of the mouth was a consistently problematic
item. The PSIs of both studies are also remarkably similar
(Shea: D: 0.87, A: 0.76, S: 0.84).
There are some important differences in our results. The
mean person-fit residuals were considerably higher in our
clinical sample than in the healthy subjects of Shea et al.

This is consistent, as we would expect more emotional distress in a sample of people with chronic low back pain. Further, we did not find any clear evidence of differential item
functioning, whereas Shea et al. found significant DIF
based on gender of the respondents for the depression subscale. Additional research is required to determine why this
scale functions differently in healthy men and women but
this effect disappears when these people have chronic low
back pain.
In conclusion, this study provides significant new information in response to the need for instruments that are valid
and reliable for measuring disordered mood in a typical
chronic low back pain population. This study supports the
continued use of the DASS-21 to measure symptoms of depression in individuals with pain and pain-related disability
but only supports the use of the anxiety and stress subscales
in research on groups. Although the DASS-21 depression
subscale may be used to measure symptoms of depression,
the whole DASS-21 does not meet the statistical criteria to
support its clinical use. On the basis of this research, the
DASS-21 can only be recommended for research use involving groups.
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