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Depression; although its use in fibromyalgia patients has not yet been reported. The aim of this study is
Anxiety; to know the usefulness of the HADS to evaluate the emotional aspects related to fibromyalgia
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and Depression Scale Methods: This paper studies a sample of 301 fibromyalgia patients. The scientific goodness of

the questionnaire is analysed, and its structure is compared with other models by confirmatory
factor analysis. Two external severity indices are used, number of tender points and patient’s
employment situation.

Results: The results show higher levels of anxiety than in other disorders, adequate reliability
and a three-factor model with better statistical fit. Nevertheless, this structure was not shown
more useful than the two-factor structure for the external criteria studied.

Conclusions: The HADS has been shown to be a useful tool for exploring the presence of anxiety
and depression in fibromyalgia patients and that the number of tender points does not seem to
be related to the severity of the psychological aspects measured by the HADS in our sample,
while there does seem to be a correspondence between psychological condition and absence
from work.
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Uso del cuestionario Hospital Anxiety and Depression Scale (HADS) para evaluar la
ansiedad y la depresién en pacientes con fibromialgia

Resumen

Introduccion: El cuestionario HADS es ampliamente utilizado en la evaluacion de la ansiedad
y depresion, sin embargo no hay datos sobre su utilizacion en pacientes de fibromialgia. El
objetivo de este estudio es conocer la utilidad del HADS para evaluar los aspectos emocionales
presentes en los pacientes de fibromialgia.

Método: Se estudia a una muestra de 301 pacientes de fibromialgia. Se analiza la bondad cienti-
fica del cuestionario y su estructura que es comparada mediante analisis factorial confirmatorio
con la obtenida en otras investigaciones. Se utilizan dos indices externos de severidad: nUmero
de puntos dolorosos y situacion laboral.

Resultados: Se obtienen altos niveles de ansiedad, mayores que en otros trastornos. La fiabili-
dad es adecuada y un modelo de 3 factores es el que mejor se ajusta a los datos, no obstante,
dicha estructura no parece ser mas util que la de 2 factores, considerando los criterios externos
utilizados.

Conclusion: EL HADS se ha mostrado util para explorar la presencia de ansiedad y depresién en
pacientes de fibromialgia. El niUmero de puntos dolorosos no parece estar relacionado con la
severidad de los aspectos psicologicos evaluados por el HADS, sin embargo si parece haber una

correspondencia entre estos y la situacion laboral de las pacientes.
© 2011 SEP y SEPB. Publicado por Elsevier Espafa, S.L. Todos los derechos reservados.

Introduction

Fibromyalgia syndrome (FMS) is characterised by heteroge-
neous symptoms: generalised musculoskeletal pain,’ sleep
disorders and various somatic symptoms,%3 along with emo-
tional disturbances* that significantly affect the patient’s
family life overall, as well as their work and personal
environments.> The FMS diagnosis is based on present clin-
ical manifestations in the patient and on the classification
criteria® used to homogenise the populations in clinical stud-
ies.

The significance of psychological coping with the ill-
ness as well as its emotional aspects have been widely
recognised in this syndrome.” In addition, the relevance
of negative moods® and the influence of these factors
throughout the course of the illness have been high-
lighted. Among the various relevant emotional factors in
fibromyalgia, anxiety and depression are the most promi-
nent pathologies associated with the illness. Some authors’®
have shown that 60% of fibromyalgia patients suffer from
depression. Consequently, the possible presence of anx-
iety and depression in fibromyalgia patients should be
assessed.

The Hospital Anxiety and Depression Scale (HADS)'®'
has been used widely to measure levels of anxiety and
depression in samples of patients with arthritis or cancer,
women with postpartum depression and patients with trau-
matic cerebral lesions, among others.'2-1® n these samples,
good psychometric properties have been observed.'*'617
Although there are many questionnaires for evaluating
depression and anxiety, the HADS is considered useful® in
assessing fibromyalgia. Given the existing overlap between
medical and psychological symptoms of the illness, this
questionnaire is more appropriate as it focuses on evaluat-
ing the cognitive aspects of anxiety and depression,'® thus
accrediting its sensitivity as well.'* Despite its usefulness,

no studies have been published to date that describe its use
with patients with fibromyalgia.

Psychological factors, such as anxiety and depres-
sion, should be compared with severity and syndrome
development criteria. Objective criteria are not part
of patient-completed questionnaires, making clarification of
the comparison easier. Even though other authors have ques-
tioned the usefulness of considering the number of tender
points, the scientific community'® widely accepts the use
of this count. The second index is the patient’s work situ-
ation; this index assesses the severity of the syndrome and
shows how it affects the patient’s social and personal life.

The objective of this study was to ascertain the useful-
ness of the HADS in evaluating emotional aspects related to
patients with fibromyalgia.

Methods

Participants

The sample consisted of a total of 301 patients, 10 males and
291 females, with a mean age of 48.7 years. The patients
lived in cities and had been diagnosed with fibromyal-
gia according to classification by the American College
of Rheumatology (ACR).® The sample was recruited from
15 rheumatology clinics across the country. Patients were
excluded if they displayed severe functional limitations and
cardiovascular or respiratory disorders that limited their
aerobic capacity. Patients were also excluded if they suf-
fered from uncontrolled psychiatric disorders, had a legal
claim in process related to their illness or were participat-
ing in another clinical study at the time. After patients were
accepted for the study, they signed an informed consent
form to participate. The patients formed part of a broad
study?® in which various different questionnaires were used,
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Table 1 Main demographic characteristics found in the inclusion visit of the study in 301 patients with fibromyalgia.
Work situation Mean SD Range
Age (years) 48.7 8.5 26-74
Evolution period for pain (years) 11.5 9.1 0.5-51.4
Number of comorbidities 3.0 2.2 0-14
Tender points 15.2 2.5 11-18

SD, standard deviation.

in addition to an exploratory examination of the symptoms
of the illness. Demographic characteristics are presented in
Table 1.

The clinical research ethics committee at the Gregorio
Maranon Hospital (Madrid, Spain) approved the study proto-
col.

Procedure

The study was carried out between January and April of
2007. Data were obtained in 2 stages. In the first, an inter-
view was performed and the patient’s clinical history was
reviewed to determine their suitability for the study. They
were then informed and asked to participate. In the second
stage, they were given various different questionnaires and
tests, as previously mentioned.

The variables to consider in this study were the HADS
scores, the number of tender points—according to the
ACR—and the patient’s work situation: no occupational dis-
ability, temporary occupational disability and permanent
occupational disability. The HADS used was the version by
Tejero et al.?!

Data were analysed with the SPSS program, version 16.0.
A confirmatory factor analysis was performed using AMOS
version 16 to verify the structure of the scale. The adjust-
ment of data to various different models was studied,
including the original 2-factor model proposed by Zigmond
and Snaith"" and a series of 3-factor models: McCue et al.??
Dunbar et al.? Cacci et al.* and Friedman et al.?> In all
the analyses, the goodness-of-fit test (GOF) was statistically
significant (P<.001), which revealed that 1 part of the vari-
ance was not explained by the model. In addition, other
indexes were considered, such as that proposed by Byrne,?¢
the GOF?7-28 and Bentler’s?® Comparative Fit Index (CFI) Val-
ues higher than 0.90 show a good fit on the CFI, Adjusted
Goodness-of-Fit Index (AGFI), Normalised Fit Index (NFI) and

Table 2

CFI indexes.3®-32 A value lower than Akaike’s Information
Criterion (AIC), Root Mean Square Error of Approximation
(RMSEA) and Consistent AIC (CAIC) showed good adjustment
to the model.32-34

In an effort to study the differences between HADS scores
related to the number of tender points and work situation, a
t-test analysis was used. A regression analysis was also used
to explain the relationship between those variables.

Results

On the HADS anxiety scale, patients achieved a mean score
of 12.68 with a standard deviation (SD) of 4.35. On the
depression scale, the mean score was 10.12 (SD=4.96).
Regarding their work situation, a total of 171 patients had
not lost their job (56%), 36 were on leave (12%) and the
rest were mostly homemakers. Finally, regarding the num-
ber of tender points, the mean was 15.23 (SD =2.55, range
11-18). Applying the cut-off values proposed by Snaith and
Zigmond'® for anxiety scores, 240 patients (79.7%) showed
possibly clinically relevant levels of anxiety (scores of 8
or higher) and 172 (57.1%) showed probably clinically rel-
evant levels of anxiety (score of 11 or higher). Regarding
the depression scores, applying the same cut-off points,
169 patients (55.8%) showed possibly clinically relevant lev-
els of depression and 105 (34.9%) showed probably clinically
relevant levels of depression.

According to the results of the confirmatory factor anal-
ysis, shown in Table 2, the model that was best adapted to
the data from our study was that proposed by Cacci et al.?
given that it complied with the largest number of goodness-
of-fit criteria. This model accounted for the existence of
3 factors designated as anxiety (items 1, 5, 9 and 13), agi-
tation (7, 11 and 14) and depression (2, 4, 6, 8, 10, 12 and
14). The resulting model is presented in Fig. 1.

Structure of the factors from the HADS, determined using fit tests on the models derived from previous factor analysis.

All 2% analyses were statistically significant with a value of P<.001, degrees of freedom in parentheses. The fit indexes of the

model are indicated in bold.

Model A% (df) A2/df GFI AGFI NFI CFI RMSEA AlC CAIC

McCue et al.?%, Dunbar et al.? 114.00 (73) 1.56 0.95 0.93 0.94 0.98 0.04 178.00 328.63
Zigmond and Snaith."! 130.37 (76) 1.71 0.94 0.92 0.93 0.97 0.05 188.37 324.87
Cacci et al.?*, original model 108.85 (73) 1.49 0.95 0.92 0.94 0.98 0.04 172.85 323.48
Cacci et al.Z*, respecified model 138.72 (62) 2.24 0.93 0.90 0.92 0.95 0.06 196.72 333.23
Friedman et al.? 126.48 (74) 1.71 0.94 0.92 0.92 0.93 0.05 188.48 334.40




110

M.A. Vallejo et al.

Table 3 HADS scores, mean (standard deviation) according to work situation and factor structure.
No. 2-factor solution 3-factor solution
Anxiety Depression Anxiety Agitation Depression
No work inability 208 11.79 (4.24) 8.96 (4.79) 8.46 (3.49) 4.29 (1.86) 8.96 (4.79)
Temporary work inability 55 12.9 (4.65) 11.16 (4.83) 9.67 (3.53) 4.48 (2.18) 11.16 (4.83)
Permanent work inability 36 13.97 (4.49) 12.89 (4.51) 10.28 (3.61) 5.36 (2.07) 12.89 (4.51)

Reliability was studied with the use of Cronbach’s alpha
coefficient. A value of 0.83 was obtained for the anxiety
subscale and 0.87 for the depression subscale. On the anx-
iety scale with Cacci et al.’s?* model, a value of 0.79 was
obtained for anxiety and 0.63 for agitation. All of the anxi-
ety items showed significant correlations with the complete
scale. The depression items also presented a significant
correlation with the complete scale. All were positive corre-
lations. The correlation between the anxiety scale and the
depression scale was 0.65 (P<.01). On the 3-factor scale,
the correlations were 0.63 (P<.01) for the anxiety and agi-
tation scales, 0.65 (P<.01) for the depression and anxiety
scales and 0.71 (P<.01) for the depression and agitation
scales. The correlation between the anxiety scale with the
2-factor solution and the anxiety and agitation factors was
0.94 (P<.01) and 0.76 (P<.01), respectively.

Tender points

The sample was analysed using the number of tender points
as a criterion for characterising the syndrome. The distribu-
tion of the sample according to this variable was spread out
(kurtosis g2 =—1.26, which indicates a platykurtic distribu-
tion). It was thought that dividing the sample according to
the number of tender points would contribute to its segmen-
tation by using a criterion relevant to its own definition as
an illness. Three groups were used, corresponding to the
3 quartiles on the distribution of the number of tender
points. The first quartile included patients with 15 points or
less and the third quartile included patients with 18 points.

2-factor solution
Below the first quartile, the mean was 12.34 (SD=4.58) on
the anxiety scale and 9 (SD=4.79) on the depression scale.

0.74 0.58
— J
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Figure 1  The Cacci et al.?* model was the one best adjusted
to the fibromyalgia data.

Agitation

On the third quartile, the mean was 12.68 (SD=4.35) for
the anxiety scale and 10 (SD =4.96) for the depression scale.
The t-test did not identify any statistically significant differ-
ences.

In a multiple regression analysis with tender points as
a dependent variable and anxiety and HADS depression
scores as the independent variables, a model was obtained
that included depression but explained a small percentage
of variance: R2=0.26, adj. R?=0.22 with a beta of 0.85,
t=2.803, P<.005 (Cl 95%, 0.025-0.145).

3-factor solution

Below the first quartile, the mean was 9.1 (SD = 3.38) for anx-
iety and 4.67 (SD=4.1) for agitation. On the third quartile,
the mean was 9.3 (SD=1.77) for anxiety and 4.87 (SD=1.97)
for agitation. The depression scores were the same as in the
2-factor solution. The t-test did not identify any statistically
significant differences.

In a multiple regression analysis with tender points
as a dependent variable and HADS scores for anxiety,
agitation and depression as independent variables, a
model was obtained that included agitation: R? =0.43, adj.
R?=0.39 with a beta of 0.274, t=3.648, P<.000 (Cl 95%,
0.126-0.422).

Work situation

The sample was also analysed regarding the patients’ work
situations. The descriptive data are presented in Table 3.

2-factor solution

In the t-test, statistically significant differences were
observed regarding depression between no occupational dis-
ability and temporary occupational disability (t=-—2.694,
P<.008, Cl 95% —3.803 to —0.589). There were also sig-
nificant differences between no occupational disability
and permanent occupational disability regarding anxiety
(t=—2.839, P<.005, Cl 95% —3.691 to —0.666) and depres-
sion (t=—4.633, P<.000, Cl 95% —5.599 to —2.257).

3-factor solution

There were also significant differences between no occu-
pational disability and temporary occupational disability
regarding depression (t=—-2.041, P<.008, Cl 95% —3.803 to
—0.589) and anxiety (t=-—2.041, P<.042, Cl 95% —1.213
to —0.594). Likewise, there were significant differences
between no occupational disability and permanent occupa-
tional disability regarding anxiety (t=-2.914, P<.004, Cl
95% —1.828 to 0.627), depression (t=-4.633, P<.000, Cl



Table 4 Mean (standard deviation) of the scores from the anxiety and depression scales on the HADS in published studies with different samples and observed mean in this
study of patients with fibromyalgia.

HADS Controls Patients
Hospitalised Laryngeal Cerebral Postpartum  Eating Chronic Fibromyalgia
cancer lesion depression disorders fatigue
Absence of depression Adaptive disorder Depression

Anxiety 4.46 (3.3)2 5.76 (4.59)¢ 10.31 (5.02)¢ 10.06 (4.9)¢ 5.2 (3.4) 7.86 (5.01)2  6.86 (4.50)" 12.11 (4.6)¢ 8.84 (4.11)° 12.26 (4.34)
8.02 (4.0)°
7.03 (3.2)¢
6.77 (3.3)¢

Depression 8.08 (3.9)® 3.82 (4.32)¢ 10 (4.39)¢ 11.59 (3.98)° 5.3 (4.1)f 7.23 (4.99)¢ 5.02 (3.76)"  7.91 (5.1)¢ 8.58 (4.11)°  9.83 (4.80)
4.56 (3.5)°
3.23 (2.1)¢
2.44 (2.3)¢

Terol et al."®

McCue et al.22

Cacci et al.2*
Quintana et al.3¢
Chivite et al.™*
Singer et al."®

g Cooper-Evans et al. "
h Tuohy and McVey.?

a
b
c
d
e
f
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95% —5.599 to —2.257) and agitation (t=-3.157, P<.002,
Cl 95% —1.073 to 0.340).

The multivariate logistic analysis showed that only
depression was associated with work situation: temporary
occupational disability (odds ratio 1.16, Cl 95% 1.03-1.30)
and permanent occupational disability (odds ratio 1.2, Cl
95% 1.08-1.33).

Discussion

This study revealed the usefulness of the HADS question-
naire in its application to patients with fibromyalgia. The
confirmatory factor analysis showed that the 3-model fac-
tor by Cacci et al.2* gave the best statistical adaptation. This
model modified the anxiety scale, identifying the anxiety
and agitation scales instead. However, its high correlation
with the original scale, as well as its inability to differenti-
ate patients with fibromyalgia brought the usefulness of the
structure into question. The Dunbar et al.%* model, based on
patients with chronic fatigue, did not add anything to the
variables being studied, either. It may thus be more sensible
to maintain the 2 original subscales. %"

The reliability observed according to Cronbach’s alpha
coefficient was considered appropriate and similar to that
observed in other studies.®®> The correlations observed
between the anxiety and depression scales were also
congruent with those indicated in the references,' all of
which verified the usefulness of the HADS in patients with
fibromyalgia.

As shown in Table 4, comparing the results in descriptive
terms, there were higher levels of anxiety and depression in
patients with fibromyalgia compared to the normal popula-
tion (adults and students). It was even more notable that,
in the cases of a physical condition (patients with traumatic
cerebral lesions or laryngeal cancer), the levels of anxiety
and depression were lower than in patients with fibromyal-
gia. Still more surprising was the observation that patients
with a psychiatric diagnosis (adaptive disorder or depres-
sion) presented lower levels of anxiety than patients with
fibromyalgia. This was especially interesting because of its
practical repercussions for the clinician, as it confirmed the
need to assess the psychological aspects of the illness (anx-
iety and depression), given the high levels in these patients
compared to those in other samples.

The mean anxiety score was higher than that
observed in other studies. Of all those reviewed, only 1
study3*—performed with eating disorder patients—showed
a similar figure: 12.11 (4.69) compared to 12.26 (4.34)
in our study. It should also be considered that our study
included a patient population consisting of practically all
females. This could be a factor to consider, since other
authors?* have observed higher scores in females (8.57)
compared to males (6.74), with a statistically significant
difference. Consequently, can not only the type of illness
be relevant (fibromyalgia or eating disorders) but also the
sex of the patient.

The data obtained regarding depression were in accor-
dance with those from other authors. McCue et al.?
observed similar scores in their study of patients with
chronic fatigue, in that 55% of the patients presented possi-
bly clinically relevant levels of depression and 32% presented

probably clinically relevant levels of depression, compared
with the 55.8% and 34.9% observed in our study. The depres-
sion scale seemed to be more stable and less subject to
influence of the patient’s sex (see Ref.?*).

The usefulness of the HADS in clarifying the complexity
of fibromyalgia syndrome depends on the state of emotional
factors in this syndrome. In our study, significant differ-
ences were not observed regarding anxiety and depression
when the number of tender points was used as a criterion.
The regression analysis accounted for all subjects, not just
those in the outermost quartiles. This analysis revealed a
relationship between tender points and depression (2-factor
solution), as well as depression, anxiety and agitation (3-
factor solution). In this case, dividing the original anxiety
scale could help clarify the relationship between emotional
state and work situation.

This showed that the number of tender points truly
corresponds to the patient’s emotional state in the
terms assessed by the questionnaire, although the rela-
tionship is weak. In line with those indicated in the
Thieme et al.¥ study, our data seemed to suggest that
anxiety and depression in fibromyalgia were relatively inde-
pendent of other physical factors associated with the
syndrome.

Other studies, such as that of McCracken et al.3® have
observed a relationship between disability and specific
measurements of anxiety and fear of pain. However, the
disability scores obtained by McCracken were based on
the patients’ self-assessments. In our study, the deter-
mination of tender points was an objective procedure.
Axford et al."? observed that measurements of anxiety
and depression with the HADS were not good predictors
of arthritis severity determined by a radiological score.
However, the Western Ontario and McMaster Universi-
ties Osteoarthritis (WOMAC) Index showed that anxiety
and depression had a weak association with disability,
which was measured by self-assessments. In our study, we
obtained a weak relationship, and this relationship was
stronger when the HADS anxiety scale was completed,
differentiating the specific components of anxiety and
agitation.

Nonetheless, an interesting result relevant to the
patients’ work situations was that the lack of work
assistance correlated with the presence of anxiety and
depression. It seemed that in this case, the more serious the
work situation, the higher the levels of anxiety and depres-
sion measured by the HADS. The presence of depression in
fibromyalgia seemed to be explained by learning principles:
the loss of reinforcements produced by the difficulties in
leading a normal life and the anticipation of pain can cause
behavioural inhibition. This, in turn, leads to a loss of rein-
forcements.

Another question of interest is the consideration of the
HADS structure. Some authors argue that the 3-dimensional
structure, which corresponds to Clark and Watson’s®® 3-part
model is better. Surely, from a statistical point of view,
the confirmatory factor analysis provides better adjustment
for the 3-factor model. However, these indexes cannot be
considered determinant, since they themselves show incon-
sistencies, such as the x?, for example. It may be necessary
to compare the usefulness of the 3-factor HADS with exter-
nal criteria. In our study, the 3 exploratory factors were a
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bit more useful than the 2 conventional factors in differ-
entiating the number of tender points or the patients’ work
situations. The 3-factor model may be more useful, as shown
in McCue et al.?? but this should be justified by data. Mean-
while, the application of the 2 classical factors may be more
prudent. Another reason to maintain this orthodox position
is the existing empirical support for the 2-factor structure
and its extensive use.'>-17,36,:40-42

The sample was recruited in different public and pri-
vate hospitals throughout Spain. The objective was to make
it representative of the country’s population of patients
with fibromyalgia. There is a broad representation of pub-
lic hospitals (see the ICAF [Combined Index of Severity
of Fibromyalgia] group in the declaration of interests and
acknowledgments paragraph), but it is possible that this
sample was not representative of all patients with fibromyal-
gia.

Another aspect that requires more research is the
role and possible influence of the patient’s sex on anxi-
ety. It would be necessary to determine to what extent
these high scores are due to the patients’ suffering from
fibromyalgia. The influence of sex—not only in mean scores
but also in the scale structure itself—should also be
determined. At the same time, the high anxiety scores
show that the emotional impact of the illness should be
acknowledged.

The sample in this study was formed by 291 females and
10 males. This proportion reflects that which normally exists
between men and women in the patient population with
fibromyalgia syndrome.

This study showed the usefulness of the HADS in evalu-
ating patients with fibromyalgia, but was not designed to
validate this instrument. The HADS has been validated in
the Spanish population.'” The objective of this study was
to ascertain its usefulness in evaluating emotional aspects
relevant to patients with fibromyalgia.

Conclusions

In short, it is possible to conclude, firstly that the HADS
is a sensitive instrument for explaining the presence
of anxiety and depression in patients that suffer from
fibromyalgia. Secondly, the number of tender points did
not seem to be related to the severity of the psychological
aspects measured with the HADS in our sample. However,
there certainly seemed to be a correspondence between
the patients’ psychological states and the lack of work
assistance.
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