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Abstract: There is a well-established comorbidity between migraine and anxiety and depression

(A/D). Here, we investigate whether this relationship is specific for migraine and A/D or whether

other types of pain are also consistently associated with A/D. In addition, we test whether there

is a consistent association between migraine and other types of pain when comorbidity with A/D

is controlled for. Data on A/D, migraine, and 6 nonheadache pain locations (back, neck, orofacial

area, abdomen, joints, and chest) were analyzed in 2,981 participants from the Netherlands Study

of Depression and Anxiety (NESDA). It was tested whether the prevalence of pain in each individual

location, as well as the total number of pain locations, depended on A/D and migraine status. A/D

was consistently associated with pain in all measured locations. Migraine was also associated with

pain in all anatomical sites, but these associations weakened substantially after correction for A/D

severity, suggesting that a considerable part of the comorbidity of migraine and other types of

pain may be explained by A/D. These findings emphasize the importance of accounting for A/D in

studies of pain comorbidity. This will contribute to a better understanding of the mechanisms under-

lying A/D and pain.

Perspective: Anxiety and depression are consistently associated with pain, regardless of anatom-

ical site. These disorders may be important factors in the co-occurrence of different pain disorders.

Awareness of this comorbidity and a better understanding of the underlying mechanisms may facil-

itate adequate treatment of both types of conditions.
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T
here is a well-established comorbidity between mi-
graine and anxiety and depression (A/D). While
both anxiety and depression individually are associ-

atedwithan increasedriskofmigraine, the riskofmigraine
is even higher in patients with comorbid anxiety and de-
pression.24 A limited number of studies have investigated
the order of onset of migraine, anxiety, and depression.
One study reported that anxiety tended to precede mi-
graine, whereas depression most commonly followed mi-
graine onset.24 However, a study that focused on
depression only reported a bidirectional association be-
tween migraine and depression, with either migraine or
depression occurring first, and each disorder predicting
the onset of the other.8 Migraine is probably the best-
studied pain disorder in the context of comorbidity with
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A/D.8,22,23,25,38 Other pain disorders have not received the
same amount of attention; however, several of them
have also been reported to be comorbid with A/D,
including back pain, fibromyalgia, and irritable bowel
syndrome.10,12,23,34 Migraine has also been reported to
be comorbid with other pain disorders, consistent with
the observation that pain disorders in general tend
to cluster within patients.11,35 For instance, studies
in adults have reported comorbidity of migraine with
musculoskeletal pain,33 fibromyalgia,14,17 and neck pain.9

In children, headaches in general and migraine in particu-
lar were found to be comorbid with conditions including
recurrent abdominal pain and neck-shoulder pain.3

Although the complex pattern of comorbidity be-
tween pain disorders and anxiety is well established,
many studies still focus on specific disorders and do not
take other comorbidities into account. This makes it
difficult to integrate these findings into a comprehensive
theory explaining the mechanisms underlying these
comorbid relationships. The aim of the present paper is
to perform a systematic study of these comorbidities,
taking migraine (being among the best-studied pain
disorders in the context of psychiatric comorbidity) as
a starting point. With this study, we intend to answer 2
questions: first, is there a specific relationship between
migraine and A/D, or is the comorbidity of A/D and
pain disorders independent of anatomical site? And sec-
ond, is there a consistent association between migraine
and other pain disorders after correction for the well-
known comorbidity of migraine and A/D?

Methods

Participants
This study was conducted in 2,981 participants from

the Netherlands Study of Depression and Anxiety
(NESDA). This is a longitudinal cohort study that in-
cludes individuals with current (6-month recency) and
remitted diagnoses of anxiety and/or depressive disor-
ders, as well as healthy controls. Participants were re-
cruited from a variety of settings: 1,610 entered the
study through primary care, 807 were recruited from
specialized mental health care, and 564 came from 2
population-based studies on mental health.26 Of these
participants, 1,002 (34%) were male and 1,979 (66%)
were female. The participants were aged between 18
and 65, with a mean age of 41.9 (613.1) years. All par-
ticipants underwent a 4-hour baseline assessment at 1
of 7 clinic sites between September 2004 and February
2007. The assessment included an interview on somatic
health, functioning and health care use, and the admin-
istration of several written questionnaires.19 Pain assess-
ments and measurements of A/D were repeated in
a 2-year follow-up assessment that started in 2006. Mi-
graine was only measured at the first assessment. A de-
tailed description of data collection procedures in the
NESDA study can be found elsewhere.26 The research
protocol was approved by the Ethics Committee of par-
ticipating universities, and all respondents provided
written informed consent.
Measures

Anxiety and Depression

During the baseline assessment, current and lifetime
diagnoses of anxiety and depressive disorders according
to DSM-IV criteria1 were made in all 2,981 participants,
with the Composite International Diagnostic Interview
(CIDI), v.2.1.37 The anxiety diagnoses included social pho-
bia, panic disorder, agoraphobia, and generalized anxi-
ety disorder; depressive disorder diagnoses included
major depressive disorder and dysthymia. Based on these
diagnoses, patients were classified into 5 categories: 1)
no anxiety or depression; 2) remitted anxiety and/or de-
pression; 3) current anxiety only; 4) current depression
only; and 5) current anxiety and depression. Individuals
were only included in the remitted anxiety and/or de-
pression category if no current diagnoses were present.
The current diagnosis categories include both first-onset
cases and individuals with a previous history of anxiety
and/or depression.
Two additional measures were used to assess the sever-

ity of anxiety and depressive symptoms. The severity of
anxiety was measured using the 21-item Beck Anxiety In-
ventory (BAI).6 On this scale, a score of 0 to 9 is thought to
indicate normal anxiety, 10 to 18 indicates mild-
moderate anxiety, 19 to 29 indicates moderate-severe
anxiety, and 30 to 63 indicates severe anxiety.7 Depres-
sion severity was measured with the self-rated Inventory
of Depressive Symptomatology (IDS-SR30),

29,30 which
consists of 30 questionnaire items addressing all DSM-IV
symptom domains for major depressive disorder, as well
as some associated symptoms and melancholic and atyp-
ical features. Scores on this scale can vary between 0 and
84. A score of 0 to 13 is defined as no depression, 14 to 25
asmild depression, 26 to 38asmoderatedepression, 39 to
48 as severe depression, and 49 to 84 as very severe de-
pression (www.ids-qids.org). Several items in the BAI
and IDS are potentially confounded with pain symptom-
atology: the BAI includes 1 item on numbness/tingling
sensations (potentially confounded with migraine
aura), and 1 on abdominal pain; the IDS includes 4 items
on sleeping problems (which can exacerbate pain symp-
toms16), 1 item on the presence of aches and pains, and
1 item on other bodily symptoms (including chest pain).
To test the potential confounding effects of these items,
we also calculated scale scores that did not include these
items. BAI scores were available for 2,946 participants
(99%), and an IDS score was available for 2,942 partici-
pants (99%) from the first wave of data collection. Two-
year follow-up data were available for 2,596 subjects
(87%).15 Of these participants, 2,503 and 2,504 provided
complete BAI and IDS information, respectively.

Migraine

Migraine symptomatology was assessed in the context
of the baseline assessment, using awritten questionnaire
that included items on the following symptoms relevant
for an ICHD-II2 migraine diagnosis: having had at
least 5 episodes of migraine, headaches lasting 4 to 72
hours, pulsating quality, moderate/severe pain intensity,

http://www.ids-qids.org
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aggravation by physical activity, nausea/vomiting
accompanying the headache, photo- or phonophobia
accompanying the headache, and visual aura. The ques-
tionnaire was completed by 2,601 of the 2,981 individ-
uals (87%). Participants were classified as having
strict migraine (ICHD-II 1.1, migraine without aura, or
1.2, migraine with aura), probable migraine (ICHD-II
1.6.1, probablemigrainewithout aura, or 1.6.2, probable
migraine with aura), mild nonmigrainous headache (all
headaches that did not meet the criteria above), or no
headache, following the ICHD-II criteria as closely as pos-
sible based on the available symptom data. More de-
tailed information on the migraine classification can be
found elsewhere.21 The clinical characteristics of the 3
groups of headache sufferers are shown in Table 1. Par-
ticipants who provided insufficient symptom informa-
tion to confirm or exclude a migraine diagnosis
(because 1 or more of the ICHD-II criteria were missing,
most commonly headache duration) were classified as
having unknown headache status (N = 113). Individuals
with missing headache data or unknown headache sta-
tus were excluded from analyses that involved the mi-
graine data.

Pain

Pain symptoms in other locations of the body were
assessed in all 2,981 participants, with a face-to-face
structured interview that included the Graded Chronic
Pain Scale (GCPS), developed by von Korff et al.36 This
interview was part of the baseline assessment and was
repeated after 2 years. Participants were asked whether
they had experienced pain in 7 different locations
(back, neck, head, abdomen, joints, chest, and orofacial
area) in the last 6 months. Based on these pain reports,
the total number of pain locations was calculated and in-
vestigated as a function of A/D and migraine status.
Headache was excluded from this count to avoid overlap
with the migraine assessment.
Statistical Analyses
The association of individual pain locationswithA/D or

migraine status was tested with logistic regression anal-
yses, with pain in a particular location (dichotomous vari-
able) as the dependent variable and sex, age, and
dummy variables representing A/D or migraine status
as the independent variables. From these logistic regres-
Table 1. Clinical Features of Migraine in the NESDA

SYMPTOM

NONMIGRAINOUS HEADACHE

N %

$ Several times a year 279 83

Mean headache duration (hours) 2.92 1

Pulsating headache 113 34

Moderate-severe headache 242 72

Aggravation by physical activity 158 47

Nausea and/or vomiting 29 9

Photo- and/or phonophobia 73 22

Visual aura 90 27

Total 335
sion analyses, odds ratios (ORs) were obtained for each
type of pain depending on A/D and migraine status.
Linear regression analysis was performed to test

whether pain characteristics differed depending on A/D
status or migraine status. In the first set of analyses, the
number of pain locations was predicted from current
and remitted A/D status, with sex and age included as co-
variates. In the second set of analyses, the number of
pain locations was predicted from migraine status, with
sex, age, BAI, and IDS included as covariates. Because
the association between A/D or migraine and number
of pain sites did not depend on sex or age, no interaction
effects were included in the final models.
To test whether changes in A/D severity were associ-

ated with changes in pain symptomatology over time,
we calculated the difference between BAI and IDS scores
at baseline and 2-year follow-up, as well as the differ-
ence in the number of pain symptoms. A Spearman cor-
relation was calculated between the difference scores
for BAI and IDS and the pain difference scores. All statis-
tical analyses were performed in SPSS 17 for Windows
(SPSS Inc, Chicago, IL).

Results
Table 2 shows the prevalence of eachA/D andheadache

category, the prevalence of pain in each anatomical site,
and the number of pain sites reported by the participants
of this study. The severity of anxiety (BAI) and depression
(IDS) is shown for each category of patients. A high level
of psychiatric comorbidity was observed: 31% of partici-
pants had either an anxiety or a depressive disorder, and
almost asmany (26%)hada combinationofboth. Patients
with combined anxiety and depression also had the high-
est mean BAI and IDS scores. Another 21%of participants
had a remitted diagnosis of either anxiety or depression.
Individuals with a remitted anxiety and/or depression di-
agnosis hadconsiderably lowerBAIand IDS scores than in-
dividualswith a current diagnosis, but a higher score than
individuals whowere never diagnosedwith an anxiety or
depressive disorder. BAI and IDS scores were also associ-
ated with migraine status, confirming the association be-
tweenmigraine andA/D that is reported in the literature.
Increasing BAI and IDS scores corresponded with increas-
ing severity of the headache. Individuals who reported
any of the 6 nonheadache pain types also had a higher
mean BAI and IDS score, compared to individuals who
Sample

PROBABLE MIGRAINE STRICT MIGRAINE

N % N %

382 90 453 100

8.14 2 14.78 3

219 51 252 56

401 94 447 99

346 81 421 93

148 35 270 60

304 71 427 94

154 36 195 43

426 453



Table2. Prevalence of Anxiety, Depression, Headaches and Pain in Other Locations, and Severity of
Anxiety and Depression by Diagnosis

CONDITION N % MEAN BAI SCORE (95% CI) SD MEAN IDS SCORE (95% CI) SD

Total sample 2981 100 12.1 (11.72–12.49) 10.7 21.5 (21.0–22.0) 14.1

No anxiety or depression 652 22 4.0 (3.7–4.4) 4.9 8.6 (8.0–9.1) 7.5

Remitted anxiety and/or depression* 628 21 7.1 (6.6–7.7) 6.5 14.2 (13.5–14.9) 8.9

Current anxiety* 543 18 14.8 (14.0–15.6) 9.4 22.0 (21.2–22.8) 9.6

Current depression* 396 13 12.2 (11.4–13.1) 8.8 27.9 (26.8–29.0) 11.2

Current A/D* 762 26 21.2 (20.4–22.0) 11.1 35.1 (34.2–35.9) 12.0

No headache 1274 43 9.5 (9.0–10.0) 9.3 17.7 (17.0–18.4) 13.1

Mild nonmigrainous headache 335 11 10.7 (9.6–11.7) 9.8 19.7 (18.3–21.0) 12.6

Probable migraine 426 14 13.5 (12.5–14.5) 10.8 23.5 (22.1–24.9) 14.4

Migraine 453 15 15.7 (14.6–16.7) 11.4 27.0 (25.6–28.3) 14.7

No pain 167 6 5.1 (4.1–6.2) 6.9 11.6 (9.9–13.3) 11.3

Back painy 1895 64 13.8 (13.3–14.3) 11.0 23.8 (23.2–24.5) 14.1

Neck painy 1532 51 15.1 (14.5–15.6) 11.1 25.5 (24.8–26.2) 14.0

Facial painy 401 13 18.0 (16.8–19.3) 12.5 27.7 (26.3–29.1) 14.2

Abdominal painy 1432 48 15.3 (14.7–15.9) 11.1 25.5 (24.8–26.2) 13.8

Joint painy 1435 48 14.4 (13.8–15.0) 11.4 24.7 (24.0–25.5) 14.2

Chest painy 764 26 18.6 (17.7–19.5) 12.2 28.6 (27.6–29.6) 14.0

0–1 pain locations 557 19 6.0 (5.4–6.6) 6.9 12.9 (11.9–13.8) 11.2

2–3 pain locations 1142 38 10.1 (9.6–10.7) 9.4 19.0 (18.3–19.8) 13.0

4–5 pain locations 969 33 14.5 (13.9–15.1) 9.9 25.6 (24.8–26.5) 13.2

6–7 pain locations 313 10 23.1 (21.7–24.5) 12.3 33.2 (31.7–34.7) 13.4

Abbreviations: CI, confidence interval; SD, standard deviation.

NOTE. Total number of individuals in each category, and the mean BAI and IDS scores by category at baseline. The mean scores are based on a slightly lower number of

individuals (2,942 and 2,946, respectively, total sample size 2,981) due to missing data for these measures.

*Individuals with current depression and/or anxiety may also have a remitted disorder, individuals classified as having remitted A/D do not have current diagnoses.

yPain categories are non-mutually exclusive because many patients had pain in multiple locations in the 6-month period before the assessment.
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reported no pain at all in the last 6 months. Finally,
a higher number of reported pain locations was associ-
ated with a higher mean BAI and IDS score. Reports of
no pain (6%) or only 1 type of pain (13%) were relatively
rare; the vastmajority of participants (81%) reportedpain
in more than 1 region of the body.
Our first objective was to test whether there was a spe-

cific association between A/D and migraine or whether
A/D was comorbid with pain, regardless of anatomical
site. In Fig 1, sex- and age-adjusted ORs are shown for
pain reports in each body location by A/D status. Both
anxiety and depression were strongly associated with
pain in all reported locations. All types of pain were sig-
nificantly associated with current anxiety or depression,
Figure 1. The sex- and age-adjusted ORs for pain reports at various
depression, compared to individualswithout anxiety or depression. R
different classifications of (migrainous) headache: mild nonmigrain
and especially combined anxiety and depression. The as-
sociations were considerably weaker and commonly
nonsignificant for remitted anxiety and/or depression.
The strongest associations were observed between A/D
and neck pain, chest pain, and strict migraine. Probable
migraine and mild nonmigrainous headache were less
strongly associated with A/D than strict migraine, possi-
bly reflecting stronger comorbidity with A/D in patients
with more severe headaches. The associations with A/D
were weakest for back and joint pain.
Linear regression analysis also showed a significant as-

sociation between A/D and the total number of reported
pain locations (Table 3). A current diagnosis of anxiety or
depression was associated with a larger number of pain
body sites in patients with current and remitted anxiety and/or
esults are reported for all nonheadache pain sites and for several
ous headaches, probable migraine, and strict migraine.



Table 3. Relationship Between Pain
Characteristics and A/D Category

NUMBER OF PAIN LOCATIONS (NONHEADACHE)

B 95% CI b P

Constant 1.26 1.04–1.48 .000

Remitted anxiety and/or

depression

.41 .25–.57 .11 .000

Current anxiety .81 .65–.98 .20 .000

Current depression .93 .74–1.11 .20 .000

Current anxiety and depression 1.48 1.33–1.64 .41 .000

Age .01 .00–.01 .05 .007

Female sex .40 .29–.52 .12 .000

NOTE. Results of a regression analysis with number of pain locations as the de-

pendent variable and A/D status, age, and sex as the independent variables.

Figure 2. (A) ORs for pain in each location, in individuals with
different categories of headache and migraine compared to in-
dividuals without headaches, adjusted for sex and age. (B) ORs
for pain in each location, in individuals with different categories
of headache and migraine compared to individuals without
headaches, adjusted for sex, age, and severity of anxiety and de-
pression (BAI and IDS scores, respectively).
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locations than a remitted diagnosis, and combined anxi-
ety and depression were associated with a significantly
larger average number of reported pain locations than
anxiety only or depression only.
The stronger association of pain with current than

with remitted anxiety and/or depression suggests that
changes in A/D are associatedwith changes in pain. How-
ever, it is also possible that individuals with a remitted
diagnosis were less severely affected, on average, and
that this is the reason they reported less pain symptoms.
To further examine this, we tested whether changes in
A/D severity corresponded with changes in pain symp-
tomatology between the baseline measurement and
the 2-year follow-up. This was indeed the case; changes
in the number of reported pain sites were modestly pos-
itively correlated with changes in IDS scores (Spearman’s
rho = .158, P < .001). The same was observed for the BAI
difference scores, which showed a correlation of .147
(P < .001) with the number of pain locations. These ef-
fects were not explained by the pain-related items in
the BAI and IDS: after exclusion of these items, the anal-
yses produced very similar results (data not shown).
Our secondobjectivewas to investigate the association

between migraine and pain in other anatomical sites.
Again, a consistent association was found with pain in
all body sites (Fig 2A). Probable and strict migraine
were significantly associated with all types of pain, as re-
flected byORs significantly larger than 1when compared
to individuals without headache. Mild nonmigrainous
headache was significantly associated with all pain loca-
tions except orofacial pain and joint pain.
Interestingly, however, the associations of pain with

probable migraine and particularly with strict migraine
weakened considerably after adjustment for comorbid
A/D, as reflected by reduced ORs for all pain sites (Fig
2B). This effect was not explained by the pain-related
items in the BAI and IDS: after exclusion of these items
from the scale scores, the results were highly similar
(data not shown). This indicates that the associations be-
tweenmigraine and pain in other locations were at least
partly explained by the correlation between migraine
and A/D. The remaining association between migraine
and other pain disorders (ie, the part of the association
not explained by comorbid A/D) was strongest for neck,
orofacial, and abdominal pain. There was no longer
a consistent pattern with respect to the severity of the
headache and the strength of the association.
Similar results were obtained with a linear regression

analysis in which the number of nonheadache pain sites
was predicted from migraine status, while correcting
only for sex and age in the first model, and for sex, age,
BAI, and IDS scores in the second model. Table 4 shows
that, as expected,migraine statuswas a significant predic-
tor of the total number of pain locations reported. The
number of reported pain locations increased with the se-
verity of the headache, with strict migraine sufferers re-
porting the largest number of other pain locations.
However, consistent with our findings for the individual
pain locations, a considerable proportion of the associa-
tion between migraine status and number of pain sites
was explained by A/D severity. After adjusting for BAI
and IDS scores, the associations between the 3 headache
categories and the number of pain locations were still sig-
nificant, but the regression betas decreased considerably.
The samewas observed when pain-related items were ex-
cluded from the BAI and IDS scale scores, indicating that
this effect was indeed explained by A/D, and not by con-
founding of BAI and IDS with pain symptomatology.

Discussion
Thefirstobjectiveof this studywas to testwhether there

is a specific comorbidity between A/D and migraine, or



Table 4. Relationship Between the Number of Nonheadache Pain Sites and Migraine Status

ADJUSTED FOR SEX AND AGE ADJUSTED FOR SEX, AGE, AND A/D SEVERITY

B 95% CI b P B 95% CI b P

Constant 1.539 1.308–1.771 .000 .888 .670–1.106 .000

Mild nonmigranous headache .406 .225–.587 .089 .000 .311 .147–.475 .068 .000

Probable migraine .649 .483–.815 .158 .000 .363 .211–.514 .088 .000

Migraine .907 .743–1.071 .226 .000 .461 .308–.614 .115 .000

Female sex .230 .103–.358 .070 .000 .237 .122–.352 .072 .000

Age .009 .005–.014 .079 .000 .007 .003–.011 .060 .001

IDS score — — — — .020 .014–.026 .180 .000

BAI score — — — — .041 .033–.049 .275 .000

NOTE. Results of a regression model in which the number of reported pain locations is predicted from migraine status.
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whether this comorbidity ispresent forall typesofpain, re-
gardless of anatomical site. The results of this study sug-
gest the latter. The strongest associations were observed
between A/D and neck pain, chest pain, and strict mi-
graine. Probablemigraine andmild nonmigrainous head-
achewere also associatedwith A/D, butmoreweakly. This
suggests a stronger association with more severe head-
aches but provides no evidence for a specific association
between migraine and A/D, beyond the general associa-
tionbetweenA/D andpain. Consistentwithpreviousfind-
ings,5,24 the association with pain was particularly strong
in patients with combined anxiety and depression.
Combined anxiety and depression was associated with
a higher number of pain sites than anxiety alone or
depression alone. This group also had the highest mean
BAI and IDS scores, suggesting that anxiety comorbid
with depression is associated with both greater pain
complaints and more severe psychological symptoms
than anxiety or depression alone. Furthermore, there
was a much stronger association with current than with
remitted anxiety and/or depression, suggesting that
changes in A/D over time tend to coincide with changes
in pain symptomatology. It is possible that patients with
remitted anxiety and/or depression suffered from a less
severe form of anxiety and/or depression, on average,
than patients with current A/D, and that this might in
part explain why participants with remitted anxiety and/
or depression reported less pain symptoms. However,
our results indeed suggest a correspondence over time:
longitudinally, we observed a modest but significant
correlation between changes in severity of A/D and
changes in the number of pain sites. The observation
that remitted anxiety and/or depression was also
(modestly) associated with pain symptomatology might
be explained by residual A/D symptoms in these groups
(reflected by slightly higher BAI and IDS scores compared
to the individuals without a lifetime A/D diagnosis).
Based on the present findings, we cannot determine
whether the correspondence in A/D and pain over time
might reflect a causal or syndromic relationship between
them, although we have previously shown that this
might indeed be the case for migraine and anxious
depression.20 Further studies are required to address this
in more depth.
The second objective was to investigate whether

migraine was consistently associated with pain in other
body sites, and whether this was still the case after
adjusting for comorbid A/D. Indeed, we observed a consis-
tent association between migraine and pain in all other
measured anatomical sites. However, the observed associ-
ationsbecameconsiderablyweakerafterA/Dwas included
in the model. The associations that remained after adjust-
ing for the effects of comorbid A/D were most evident for
neck, orofacial, and abdominal pain. It is not unlikely that
inmany cases, these pain reports are directly related to the
migraine itself. For example, neckand facial painmight re-
flect migraine-related allodynia; neck pain is indeed
a highly prevalent symptom duringmigraine attacks.9 Ab-
dominal pain might be attributed to menstrual migraine,
but also to abdominal migraine, a form of recurrent ab-
dominal pain often accompanied by headache and other
migraine-related symptoms. This disorder is usually diag-
nosed in children (who often develop regular migraines
later in life), but recent evidence shows it may also be rel-
atively common in adults.27

These findings raise the interesting question whether
patients with multiple pain symptoms as well as A/D
symptoms have a general liability to pain disorders, or
whether the comorbidity of pain disorders is in fact
largely explained by underlying anxiety or depression.
The present findings suggest that this is at least partly
true for the comorbidity of migraine with other types
of pain. Further studies are needed to investigate this
for other pain disorders.
Ourfindingof a consistentassociationbetweenA/Dand

pain, regardless of anatomical site, supports the view
that pain might be considered a symptom of depres-
sion.4,18,32 Given the known overlap in brain regions and
neurobiological processes involved in A/D and pain, and
the effectiveness of antidepressants in treatment of both
depression and pain,4,28 this is indeed quite plausible. For
instance, it has been hypothesized that a depletion of
serotonin and norepinephrine, as observed in depressed
patients, might interfere with pain modulation, thus
amplifying signals from the body that are normally
suppressed. This might also explain why depression is
often associated with pain in multiple regions. It is also
thought that negative anticipation associated with A/D
can activate brain regions involved in pain modulation,
such as the anterior cingulate cortex.4,31

Important strengths of this study include the large
sample size, longitudinal design, and extensive
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assessment of A/D and pain. A/D was diagnosed with
face-to-face standardized interviews based on DSM-IV
criteria and accompanied by an extensive assessment
of pain and migraine symptomatology and several val-
idated measures of A/D severity. A potential limitation
is that, due to recruitment from general practice, the
controls (ie, individuals without A/D diagnoses) may
not be entirely comparable with the general popula-
tion in terms of pain pathology; they might have
a slightly increased prevalence of pain and/or A/D symp-
tomatology compared to the general population.
However, given that this would decrease, rather than
increase, the differences between cases and controls
in this study, it is unlikely to result in false positive find-
ings. Nevertheless, it would be valuable to conduct
a similar study in a population-based sample, such
that the entire spectrum of healthy and affected
individuals is covered. A second limitation is that no in-
formation regarding possible trauma or disease under-
lying the pain was available. Therefore, we could not
determine whether a specific condition may have
explained the associations we observed. In future stud-
ies, we recommend including information on the causes
of pain, where possible. Furthermore, our analyses
were restricted to the most common anxiety and de-
pressive disorders; since less prevalent diagnoses such
as posttraumatic stress disorder were not considered
individually we do not know whether results can be
generalized to less common anxiety and depressive
disorders. Also, while anxiety, depression, and pain
locations were assessed at 2 time points, migraine
was only assessed in detail at baseline. Therefore, we
could not evaluate the relationship between changes
in A/D and changes in migraine symptomatology
over time. Finally, we did not control for migraine
chronicity or migraine due to medication overuse,
because of a lack of specific information on these as-
pects. However, when we excluded all individuals
with potentially chronic headaches (based on head-
ache duration >72 hours and headache frequency
$several times a week) our results were very similar
(data not shown). Although some effect sizes related
to migraine status were reduced slightly, all conclu-
sions remained the same.
In conclusion, this study clearly demonstrates the im-

portant role of A/D in pain comorbidity. To date, many
comorbidity studies have focused on the relationship be-
tween specific pain conditions andA/D. The present find-
ings suggest that this focus is too limited, and that the
role of general pain comorbidity in A/D patients should
at least be taken into consideration. In the case of mi-
graine, A/D appears to be an important factor that ex-
plains at least part of the cormorbidity of this disorder
with other types of pain. This may extend to other pain
conditions as well. Fibromyalgia, for instance, is another
pain disorder reported to be comorbid with migraine,
for which high rates of depression have been reported,
aswell as considerable clinical heterogeneitywith respect
topsychiatric comorbidity.13,34 It is of great importance to
investigate the role of A/D in these patients. If the
effects of A/D are not accounted for, the comorbidity
between pain disorders may be misinterpreted and/or
overestimated. Multiple pain symptoms associated with
a severe anxiety or depressive disorder may require
a different interpretation and treatment approach than
pain symptoms that arise in the absence of psychiatric
symptoms. Therefore we recommend that measures of
A/D be included in any study aiming to address
comorbidity of pain symptoms. This will help us obtain
a more complete picture and a better understanding of
the complex and fascinating relationship between
anxiety, depression, and pain.
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