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HIGHLIGHTS

® Accurate and appropriate measurement of depression in pain patients is difficult.

® Depression as frequent co-morbid diagnosis in chronic pain predicts poor outcome.
e HADS-D provides better discriminatory ability to detect disability than SCID-D.

e HADS-D captures the link between disability and mood.
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Article history: Background and purpose: Depression is a frequent co-morbid diagnosis in chronic pain, and has been
Received 22 September 2015 shown to predict poor outcome. Several reviews have described the difficulty in accurate and appropriate
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Available online 8 May 2016 tress and clinical depression. Aims of the current study were to compare (a) the overlap and differential

categorisation of pain patients as depressed, and (b) the relationship to disability between the Struc-
tured Interview for DSM-IV (SCID-Depression module) and the Hospital Anxiety and Depression Scale

Depression (HADS.D)

Chronic back pain Methods: Seventy-eight chronic back pain patients were administered the SCID-D, the HADS-D and the
Assessment Pain Disability Index (PDI).

Sensitivity Results: Significantly more patients were categorised with possible and probable depression by the HADS
Specificity than the SCID-D. Results from Receiver Operating Characteristic (ROC) curve analysis suggested that

the HADS-D provided better discriminatory ability to detect disability, demonstrating a better balance
between sensitivity and specificity compared to the SCID-D, although a direct comparison between the
two measurements showed no difference.
Conclusions: The HADS-D is a reasonably accurate indicator of pain-related distress in chronic pain
patients, and captures the link between disability and mood.
Implications: It is likely that the SCID-D is better suited to identifying sub-groups with more pronounced
psychiatric disturbance.
Perspective: Several reviews have proposed a distinction between pain-related distress and clinical
depression. This study compared the overlap and differential categorisation of pain patients as depressed
and the relationship to disability between the Structured Interview for DSM-IV (SCID-D; Depression
module) and the Hospital Anxiety and Depression Scale (HADS-D).

© 2016 Scandinavian Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

1. Introduction

Chronic back pain and depression are two of the most common
health problems that health professionals encounter and depres-
sion is a particularly frequent co-morbid diagnosis in chronic pain
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models and measurement of depression in people with pain is
still unclear [3,19,24]. Studies have demonstrated that the kind of
depression experienced by people with chronic pain differs quali-
tatively from people who suffer from clinical depression. Low mood
in chronic pain patients has been found to be closely related to dis-
ability, and to incorporate features that are different from those
typical of psychiatric groups with depression [22,29]. Researchers
have therefore suggested conceptualising depression in pain as
‘pain-related distress’ in order to distinguish between traditionally
conceptualised clinical depression and the complex features of suf-
fering, anger, worry and pre-occupation with health that seem to
be experienced by patients with chronic pain [15,16,23,24,36,37].

The ambiguity surrounding measurement of depression in peo-
ple with pain is reflected even in basic health information such as
prevalence: the wide variability in estimated rates of depression
in chronic pain samples, ranging from 16.4% to 73.3% [7,16,18],
may be accounted for by methodological problems. Specifically,
the choice of measurement is important, as many measurements
are limited by criterion contamination [24,34]: i.e. they include
somatic items, such as loss of appetite, weight change and sleep
disturbance, which may reflect levels of pain and disability rather
than depression [8,26]. This study focuses on two commonly used
measures: The Structured Clinical Interview for DSM-IV Axis 1 dis-
orders (SCID [6,38]) - Depression module, and the Hospital Anxiety
and Depression Scale (HADS [39]). Although assumed to be a ‘gold
standard’, little research has been done to investigate the validity
and appropriateness of the SCID interview for use with patients
who have chronic pain. Some investigators argue that the use of
the SCID interview is as confounded by criterion contamination as
self-report measures [8,24]. In contrast, the HADS was developed
specifically for use with patients from a range of medical conditions
and includes less somatic items, and therefore should be relatively
free of criterion contamination. The two measurements differ in
their objectives: while the SCID was developed to diagnose peo-
ple with depression, conceptualised as a psychiatric disorder, the
HADS aims to identify low mood which may or may not indicate a
stand-alone psychiatric diagnosis. They may therefore have differ-
ent utilities for populations with chronic pain.

If pain-related distress is characterised by a cyclical relationship
with disability, as proposed by some models [24,35], while clini-
cal depression is a mood disorder that is less entrenched in pain
experiences, it is important to establish which measures best cap-
ture each of these distinct constructs. This study aims to investigate
the overlap between the measurements in indication of depression,
and how each measure relates to disability in general (correlation
analysis), and in their sensitivity and specificity discrimination of
disability levels.

2. Materials and methods
2.1. Participants

Seventy eight adults with chronic back pain participated in this
cross-sectional study (23 male, 55 female) and were consecutively
recruited from participating general practices and pain clinics from
July 2005 until June 2006. Primary complaints were pain localized
in the lower back (79.5%), cervical back pain (18%), and thoracic
back pain (2.5%).

The main inclusion criteria were the ability to read and write
English fluently. All patients had persistent pain for more than 3
months. Pain patients were only included if they rated their current
level of pain, and the level of pain that they had experienced in the
past few months as 3 or above on an 11-point Numerical Rating
Scale (NRS), where 0 was ‘no pain’ and 10 was ‘extremely painful’
[12]. General practitioners and clinicians excluded patients with

signs and symptoms of more severe pathology [33] or progressive
disorders such as cancer.

2.2. Procedure

Pain patients attending general practices and pain clinics in Lon-
don, United Kingdom, who consented to take part in the study were
interviewed face to face by a qualified consultant clinical psychol-
ogist with over 4 years experience of treating pain populations.
Participants were administered consecutively the SCID interview,
a semi-structured interview that included affective, cognitive and
neurovegetative questions designed to diagnose affective disorders
according to DSM-1V criteria, followed by the questionnaires.

Of those who left their details with the researcher, only 5%
(n=5) of potential participants did not take part due to difficul-
ties in attending the appointment (because of work deadlines;
unexpected family issues; personal demands or illness), and 2.2%
(n=3) were not able to be contacted. Altogether of the 78 patients
who came to the appointment with the researcher, there were
no refusals to participate in the study. All participants provided
informed consent. The University Ethics Committee and LREC (Lon-
don Research Ethics Committee) approved this study.

2.3. Measures

In addition to obtaining basic demographic and clinically
relevant descriptive data (age, gender, education, main clinical
diagnosis, duration of pain and pain intensity), the following meas-
ures were obtained.

2.3.1. The Hospital Anxiety and Depression Scale (HADS [39])

The HADS is a self-report measure that consists of 14 items
grouped into two subscales, seven measuring anxiety and seven
depression. Ratings are made on four point scales (0-3) represent-
ing the degree of distress during the previous week. Scores of 7
or less indicates non-cases, 8-10 possible cases, and 11+ probable
cases [39]. Both subscales have shown good reliability and validity
when used as a psychological screening tool in hospital settings and
are sensitive to changes in patients’ emotional state in longitudi-
nal assessments [11]. Severe psychopathological symptoms (guilt,
suicidal thoughts) are not included, improving its acceptability and
making the scale more sensitive to mild forms of psychiatric disor-
ders and avoiding the “floor effect” which is frequently observed
when psychiatric questionnaires are used with general medical
patients [11]. For this study only the depression subscale was
included in the analyses (HADS-D).

2.3.2. Structured Clinical Interview for DSM-IV Axis 1 disorders
(SCID [6]) - depression module

The section of the SCID evaluating current major depressive
disorder was used to detect the presence of depressive disorder
(SCID-1 NP [6]). Investigations of the test-retest reliability of the
SCID have shown that for most of the major categories, kappa'’s for
current and lifetime diagnoses in the patient samples were above
.60[38].The SCID depression module provides 9 items with an indi-
vidual score, and a final dichotomised classification that identifies
individuals with present or absent depression (SCID-D).

2.3.3. Pain Disability Index (PDI [26])

The PDlis a brief 7-item self-report measure of the extent of pain
interfering with different domains of an individual’s life [26,33]. The
seven domains are family, recreation, social activities, occupation,
sexual behaviour, self-care and life support activities. Each item is
rated on an 11-point Likert-type scale (0=no disability; 10 =total
disability) and the PDI total score can range from O to 70. The PDI
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has established reliability and validity [2,9,14,32,33]. Factor ana-
lytic studies have reported one and two factor solutions [2,32]. The
single factor scoring method was used in this study, i.e. sum of all
seven domains.

2.4. Statistical analyses

The following statistical analyses were conducted using the Sta-
tistical Package for Social Sciences (SPSS for Windows, version
16.0) and the Receiver Operating Characteristic (ROC) software
programme (MedCalc Version 9.5). Missing values in the data set
were replaced by means in SPSS. The detection of disability by the
HADS-D and the SCID-D was assessed by reference of two standard
criteria: sensitivity (the probability of a chronic back pain patient
testing positively for depression when the patient scores high on
disability/dysfunction) and specificity (the probability of a chronic
back pain patient testing negatively for depression when the
patient scores low on disability/dysfunction), using the formulae
suggested by Hennekes and Buring [10]. The relationship between
the two depression measures and disability was investigated by
Pearson and Spearman (as a non-parametric alternative) correla-
tion coefficients. Correlations were interpreted according to the
definitions provided by Tabachnick & Fidell [32] (<.30 =weak cor-
relation; <.60=moderate correlation; <.80=strong correlation). A
P value of 0.05 was set as the critical level at or below which the
results would be considered statistically significant.

Coding of the questionnaires was as follows: The HADS-D was
coded both for the 8 cut-off point (HADS-D8) and the 11 cut-off
point (HADS-D11) to diagnose possible and probable depression.
In the absence of published cut-off scores, the PDI was coded in
two ways: (a) PDI2 - a median split was performed to divide the
patients into high and low disability groups; and (b) PDI3 - a tercile
split was performed; patients that scored below the 33rd percentile
and above the 66th were classified as having low and high disability,
respectively. The SCID-D final dichotomous classification (depres-
sion absent vs. present), and the total amount of symptoms scored
present (range 0-9) were used [6].

We also performed several Receiver Operating Characteristic
(ROC) analyses to evaluate sensitivity and specificity in detecting
disability by the HADS-D and the SCID-D. ROC curves express the
relationship between true positives (sensitivity) and false negatives
(specificity) over the full range of possible cut-off points providing
an assessment of the accuracy of the measurements in discrimina-
tive positive from negative cases [20,25]. The diagnostic power of
a test is estimated by the area under the ROC curve which ranges
from 0.5 to 1 (from no discriminatory power to total discriminatory
power [5]). The HADS depression subscale and the SCID depression
module were analysed separately to compare their discrimination
accuracy for disability, and together to allow a direct comparison
between the measures. The optimal cut-off point criteria chosen for
the HADS-D and SCID-D was selected according to the maximum
specificity, without allowing it to exceed sensitivity criteria as it
places the same priority on avoiding false positives as on avoiding
false negative classifications.

3. Results
3.1. Demographic variables

Table 1 presents basic demographic information.

A mean score of 8.08 (SD=4.2) was found for the Depression
subscale of the HADS, a mean score of 33.82 (SD=15.4) for the PD],
and amean score of 3.14 (SD = 3.2) for the total amount of symptoms
scored present on the SCID depression module (range 0-9).

Table 1
Demographic information.
Variables N=78
Gender N (male/female) 23/55
Mean age (SD) 45.26 (13.39)
Educational status (none/degree) 20/16
Marital status
Single 27
Married/living with partner 40
Divorced/separated 8
Other 3
Employment status
Full-time 25
Part-time 4
Unemployed 33
Other 16
Present pain intensity 5.42 (2.09)
Average pain intensity over past week 5.94(1.97)
Worst pain intensity in past 6 months 8.86(1.42)
Pain interference 6.76 (2.21)
Pain duration (months) 78.54 (93.11)
HADS - Anxiety score 9.71(3.99)
HADS - Depression score 8.08 (4.20)
PDI - Disability score 33.82(15.42)
SCID - Depression score 3.14(3.23)

Note: SCID=Structured Clinical Interview for DSM-IV, Depression module;
HADS = Hospital Anxiety and Depression Scale, PDI = Pain Disability Index.

Table 2
The HADS-D and the SCID-D indication of depression in chronic back pain patients
(N=78).

SCID-D
Absent Present
N % N %
HADS-D 8
Absent depression 33 42.3 3 3.8
Present depression 17 21.8 25 321
HADS-D11
Absent depression 33 423 3 3.8
Indication for depression 12 154 10 12.8
Present depression 5 6.4 15 19.2

Note: SCID-D = Structured Clinical Interview for DSM-IV, Depression module; HADS-
D =Hospital Anxiety and Depression Scale, only the Depression scale was used for
analyses.

3.2. Levels of agreement on detecting depression between the
HADS-D and the SCID-D

Table 2 shows the levels of agreement and disagreement for
both measures in defining patients as depressed. When the HADS-
D8 cut-off was used, there was an agreement between the measures
for exclusion of depression on 42% of the patients and for inclusion
on 32% of the patients. For 21% of the patients the SCID-D provided
an indication for exclusion of depression whereas the HADS-D pro-
vided an indication for inclusion. Only in 4% of the patients did the
SCID-D provide an indication for depression whereas the HADS-D
provided an indication for exclusion. When using the HADS-D11,
the agreement for inclusion between the measures decreased to
19%. Furthermore for 15% of the patients the SCID-D provided an
indication for exclusion of depression whereas the HADS-D pro-
vided an indication for possible inclusion. These differences were
statistically significant: in sum, the HADS-D defined overall more
patients as depressed compared to the SCID-D.

3.3. Relationship between the measures of depression and pain
disability

A moderately strong Pearson’s correlation was found between
the HADS-D and the PDI total score (r=.551, p<.0001) and a weak
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Fig. 1. ROC curves for all measures used in the analyses. The further the curve extends into the upper left quadrant of the plots, the higher the sensitivity/specificity of the
measure. Note. SCID = Structured Clinical Interview for DSM-1V, Depression module; HADS = Hospital Anxiety and Depression Scale, only the Depression scale was used for
analyses; PDI=Pain Disability Index; PDI2 = median split; PDI3 = upper and lower terciles.

Spearman’s correlation was found between the SCID-D and the PDI
total score (r=.227, p<.05).

3.4. Sensitivity/specificity of detecting disability by the HADS-D
and the SCID-D

To investigate whether the HADS-D and the SCID-D can detect
reduced function in chronic pain patients, the sensitivity (prob-
ability of a chronic back patient testing positively for depression
when the patient is high on disability/dysfunction) and specificity
(probability of a chronic back pain patient testing negatively for
depression when the patient is low on disability/dysfunction) of
the two measures were studied. The performance of the HADS-
D8, HADS-D11 and the SCID-D for sensitivity and specificity are
shownin Table 3, using PDI2 and PDI3 disability as the classification

variables. For the HADS-D8, HADS-D11 and SCID-D (dichotomous
classification) the sensitivity and specificity were calculated using
the formulae suggested by Hennekes and Buring [10]. When using
the HADS-D and the SCID-D scores as a continuous variable, several
Receiver Operating Characteristic (ROC) analyses were performed
to evaluate their diagnostic prediction of dysfunction. Using the
PDI2 as the criteria for case definition and the HADS-D scores, the
area under the curve of 0.74 with a standard error of 0.05 (95% CI:
0.63-0.83; p=0.0001), and for the SCID-D an area under the curve of
0.65 with a standard error of 0.06 (95% CI: 0.53-0.75; p=0.017). The
optimal cut-off points were >7 for the HADS-D and >5 for the SCID.
Using the PDI3 as the criteria for case definition and the HADS-D
scores the area under the curve was 0.76 with a standard error of
0.06 (95% CI: 0.62-0.86; p=0.0001) and for the SCID-D there was
an area under the curve of 0.64 with a standard error of 0.07 (95%
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Table 3
Results of the ROC analyses for both PDI2 and PDI3, discriminating between HADS-D
and SCID-D.

Calculations ROC
HADS-D8 HADS-D11 SCID-D HADS-D SCID-D
PDI2
Sensitivity 0.74 0.60 0.46 0.74 0.44
Specificity 0.66 0.84 0.74 0.67 0.85
AUC 0.74 0.65
P 0.0001 0.017
> 7 5
PDI3
Sensitivity 0.75 0.61 0.43 0.75 0.64
Specificity 0.69 0.86 0.73 0.69 0.62
AUC 0.76 0.64
P 0.0001 0.063
> 7 0

Note: SCID-D = Structured Clinical Interview for DSM-IV, Depression module; HADS-
D =Hospital Anxiety and Depression Scale, only the Depression scale was used for
analyses; PDI=Pain Disability Index; PDI2 =median split; PDI3 =upper and lower
terciles.

CI: 0.49-0.76; p=0.063). The optimal cut-off points were > 7 for the
HADS-D and > 1 for the SCID-D. The results from the ROC anal-
yses showed that the HADS-D provided the better discriminatory
ability overall, demonstrating a better balance between sensitivity
and specificity than the SCID-D. When a more demanding crite-
rion for disability was used (through the PDI3) the results were
similar. When the HADS-D and the SCID-D were compared simul-
taneously using the PDI2, the difference between the areas was
0.093 with a standard error of 0.06 (95% CI: —0.02 t0 0.21; p=0.105).
When using the PDI3, the difference between the areas was 0.117
with a standard error of 0.06 (95% CI: —0.005 to 0.24; p=0.06) (see
Table 3 and Fig. 1).In sum, both analyses show no statistically signif-
icant differences between the areas, but indicating that there was
a borderline effect for significance regarding the prediction quality
between the two measures for the PDI3 classification.

4. Discussion

To our knowledge this is the first study to explore how closely
the HADS-D and the SCID-D relate to disability in chronic pain
patients. In the absence of an objective gold standard measure to
identify distress and depression in chronic pain it is important
to examine how measurements perform in relation to theoret-
ical models. This study was informed by the hypothesis that a
large proportion of pain patients experience low mood, but that
this affect does not imply clinical depression. Pain-related distress
differs qualitatively from clinical depression in that it is closely
related to pain, suffering and disability. In contrast, clinical depres-
sion is characterised by hopelessness, helplessness and negative
cognitions about the self, the world and future [22]. Currently it
is not known how measurements of depression perform in refer-
ence to the two concepts: this study is a first attempt to explore
this, however, it should be noted that it was not aimed to directly
test different models of depression against each other. In order to
test hypotheses linked to different models of depression future
prospective studies with reliable and valid measures of possible
predictors are needed. The findings from this study suggest that the
HADS-D is a better measure of pain-related distress in pain popula-
tions, in that it is more closely related to disability scores, and better
able to detect disability than the SCID-D. It is likely that many more
patients with chronic pain experience pain-related distress than
clinical depression: the findings reflect this in terms of the num-
ber of patients categorised as possible and probable depression by
the HADS-D, which were considerably higher than those suggested
by the SCID-D. This notion is in line with actual changes in the

classification of pain disorders in the DSM-5 classification of disor-
ders, which regards chronic pain no longer as a psychiatric disorder,
but highlights the importance of the interaction between pain and
pain-related distress and secondary mood changes as consequence
of having a chronic pain condition [4].

While the study provides evidence that the two methods differ
in their identification of depression, the explanation for this differ-
ence cannot be extrapolated from the data: The methodologies may
measure different constructs, as proposed by the models described
above, but equally, one measure maybe superior in detecting ‘true’
depression. A divergence between the SCID-D and the HADS-D
was to be expected as the inclusion criteria for a current episode
of Major Depression in the SCID-D are more conservative com-
pared to the HADS-D, which was specifically designed for use
with patients with physical or chronic illness and focuses pre-
dominantly on the cognitive state of anhedonia [39]. Our findings
highlight the fact that if exclusive reliance were placed only on
one or two assessment approaches, significant “false-positives” and
“false-negatives” would accrue to the assessment process, thus
highlighting the value of multi-method assessment strategies in
depressed chronic back pain patients.

Future research should investigate whether pain-distress and
clinical depression are distinct constructs, or whether clinical
depression is merely a more extreme manifestation of mood along
a continuum of a single construct. Interpreting the current findings
should be carried out with caution, due to the small sample size, and
replication of the findings in larger samples is necessary to further
test the utility of the two measures in detecting distress and depres-
sion. Further, the results of the current study are limited to patients
with chronic back pain. Our tentative interpretation of the results
is that the HADS-D is probably an adequate measure to establish
which pain patients require interventions on psychosocial factors
in addition to pain-related factors, but may result in extensive false-
positives if used to diagnose clinical depression. Conversely, the
SCID-D’s utility is in the identification of affective disorder, but may
fail to identify pain patients who have mood-related psychological
problems that interact with their disability.

With regard to the limitations of the study, the issue of cri-
terion contamination continues to be an important issue in the
measurement of depression in pain populations. Recent research
has indicated that psychometric properties such as responsiveness
alter significantly when somatic items are removed from com-
monly used instruments [24]: the inclusion of such items in trials’
outcomes that aim to affect mood but not pain may distort find-
ings. Despite the inclusion of more somatic items in the SCID-D
than the HADS-D, the interview-based measure did not result in
inflated number of patients diagnosed with depression. This may
have been because the interviewer had extensive experience in
research with pain patients and was familiar with the literature
surrounding criterion contamination. Although we attempted to
control for experimenter effects by blinding the coding of the HADS
questionnaires, it is possible that this researcher was less likely
to endorse somatic responses in the SCID-D as mood related. This
highlights the need for replication with naive clinical interview-
ers, and for comparison between clinical interviewers experienced
with pain populations and with those whose experience is in psy-
chiatric non-pain groups. Most importantly, future studies should
include additional double ratings from a second rater to exam-
ine the rate of agreement for the SCID-D. This also serves as a
reminder that the SCID-D, which is considered a gold standard for
the diagnosis of depression, is more vulnerable to experimenter
bias than self-report measures, which are often considered infe-
rior. However, semi-structured interviews account for the need to
allow patients to describe in their own language the processes they
experience and enable us to understand the individual responses
in relation to established theoretical concepts and models of
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depression, and for depression in the presence of chronic pain
[3]. Finally, due to the cross-sectional design of the current study,
we would like to highlight that the present results might repre-
sent a first step towards a more comprehensive understanding of
co-morbid depression in the context of chronic pain and longitu-
dinal studies are warranted. We believe that a promising new area
of research is to employ qualitative analyses to the responses of
depressed chronic back patients to the SCID interview in contrast
to clinically depressed patients in order to enhance our understand-
ing of content specificity [30]. Apart from one qualitative study [12],
there are at present no studies available which investigated with
qualitative methodology the area of com-morbid depression in the
context of chronic pain, which currently represents a neglected area
of study. Accumulating evidence that the quality and content of
depression in the context of persistent back pain is different com-
pared to clinical depression [27,28], may advocate the development
of new treatment modalities for this specific group of back pain
patients [12].
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