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ABSTRACT

There is a well-established comorbidity between migraine and anxiety and depressive disorders 

(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 anxiety and/or depressive disorders (A/D), migraine and six non-headache pain 

locations (back, neck, orofacial, abdominal, 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 towards a better understanding of the mechanisms underlying A/D and pain.

Perspective

Anxiety and depression are consistently associated with pain, regardless of anatomical 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 facilitate 

adequate treatment of both types of conditions. 

INTRODUCTION

There is a well-established comorbidity between migraine and  anxiety and depressive disorders. 

While both anxiety and depression individually are associated with an increased risk of migraine, 

the risk of migraine is even higher in patients with comorbid anxiety and depression1. A limited 

number of studies have investigated the order of onset of migraine, anxiety and depression. 

One study reported that anxiety tended to precede migraine, while depression most commonly 

followed migraine onset1. However, a study that focused on depression only, reported a 

bidirectional association between migraine and depression, with either migraine or depression 

occurring first, and each disorder predicting the onset of the other2. Migraine is probably the 

best-studied pain disorder in the context of comorbidity with anxiety and depression2-6. Other 

pain disorders have not received the same amount of attention, however, several of them have 

also been reported to be comorbid with anxiety and depressive disorders, including back pain, 

fibromyalgia and irritable bowel syndrome4;7-9. 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 patients10;11. For instance, studies in adults have reported comorbidity of migraine 

with musculoskeletal pain12, fibromyalgia13;14, and neck pain15. In children, headaches in general 

and migraine in particular were found to be comorbid with conditions including recurrent 

abdominal pain and neck-shoulder pain16. 

Although the complex pattern of comorbidity between 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 two 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 second, 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 includes individuals with current (six-

month recency) and remitted diagnoses of anxiety and depression, as well as healthy controls. 

Participants were recruited 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 two population-
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based studies on mental health17. 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 (± 13.1) 

years. All participants underwent a 4-hour baseline assessment at one of seven clinic sites between 

September 2004 and February 2007. The assessment included an interview on somatic health, 

functioning and health care use, and the administration of several written questionnaires18. Pain 

and measurements of anxiety and depression were repeated in a two-year follow-up assessment 

that started in 2006. Migraine was only measured at the first assessment. A detailed description of 

data collection procedures in the NESDA study can be found elsewhere17. The research protocol 

was approved by the Ethics Committee of participating universities and all respondents provided 

written informed consent. 

Measures

Anxiety/Depression

During the baseline assessment, current and lifetime diagnoses of anxiety and depressive 

disorders according to DSM-IV criteria9;19(APA) were made in all 2,981 participants, with the 

Composite International Diagnostic Interview (CIDI), version 2.120. The anxiety diagnoses included 

social phobia, panic disorder, agoraphobia and generalized anxiety 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 depression, 

3) current anxiety only, 4) current  depression only , 5) current anxiety and depression. Individuals 

were only included in the remitted anxiety and/or depression 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. For simplicity, anxiety and/or depressive 

disorders will be collectively referred to as “A/D” throughout the rest of the paper.

Two additional measures were used to assess the severity of anxiety and depressive 

symptoms. The severity of anxiety was measured using the 21-item Beck Anxiety Inventory 

(BAI)21. On this scale, a score of 0-9 is thought to indicate normal anxiety, 10-18 indicates mild-

moderate, 19-29 indicates moderate-severe, and 30-63 indicates severe anxiety22. Depression 

severity was measured with the self-rated Inventory of Depressive Symptomatology (IDS-

SR30)23;24, which consists of 30 questionnaire items addressing all DSM-IV symptom domains for 

MDD, as well as some associated symptoms and melancholic and atypical features. Scores on 

this scale can vary between 0 and 84. A score of 0-13 is defined as no depression, 14-25 as mild 

depression, 26-38 as moderate depression,  39-48 as severe depression, and 49-84 as very severe 

depression (www.ids-qids.org). Several items in the BAI and IDS are potentially confounded with 

pain symptomatology: the BAI includes one item on numbness/tingling sensations (potentially 

confounded with migraine aura), and one on abdominal pain; the IDS includes four items on 

sleeping problems (which can exacerbate pain symptoms25), one item on the presence of aches 

and pains, and one 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 participants (99%), from the first wave of data collection. Two-year follow-up data were 

available for 2596 subjects (87%)26. 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 a 

written questionnaire that included items on the following symptoms relevant for an ICHD-II27 

migraine diagnosis: having had at least 5 episodes of migraine, headaches lasting 4-72 hours, 

pulsating quality, moderate/severe pain intensity, aggravation by physical activity, nausea/vomiting 

accompanying the headache, photo- or phonophobia accompanying the headache, and visual 

aura. The questionnaire was completed by 2,601 of the 2,981 individuals (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, probable migraine without aura or 1.6.2, probable migraine with 

aura), mild non-migrainous headache (all headaches which did not meet the criteria above) or no 

headache, following the ICHD-II criteria as closely as possible based on the available symptom 

data. More detailed information on the migraine classification can be found elsewhere28. The 

clinical characteristics of the three groups of headache sufferers are shown in Table 1. Participants 

who provided insufficient symptom information to confirm or exclude a migraine diagnosis 

(because one or more of the ICHD-II criteria was missing, most commonly headache duration) 

were classified as having unknown headache status (n=113). Individuals with missing headache 

data or unknown headache status were excluded from analyses that involved the migraine data. 

Table 1: Clinical features of migraine in the NESDA sample.

non-migrainous 
headache

probable migraine strict migraine

>=  several times a year 279 83% 382 90% 453 100%

Mean headache duration (hours) 2.92 8.14 14.78

% Pulsating headache 113 34% 219 51% 252 56%

Moderate-severe headache 242 72% 401 94% 447 99%

Aggravation by physical activity 158 47% 346 81% 421 93%

Nausea and/or vomiting 29 9% 148 35% 270 60%

Photo and/or phonophobia 73 22% 304 71% 427 94%

Visual aura 90 27% 154 36% 195 43%

Total 335   426   453  



48  49 

  

3

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 and colleagues29. This interview was part of the baseline assessment, and was repeated 

after two years. Participants were asked whether they had experienced pain in 7 different 

locations (back, neck, head, abdominal, joints, chest and orofacial) in the last 6 months. Based 

on these pain reports, the total number of pain locations was calculated, and investigated as a 

function of A/D and migraine status. Headache was excluded from this count to avoid overlap 

with the migraine assessment.

Statistical analysis

The association of individual pain locations with A/D or migraine status was tested with logistic 

regression analyses, with pain in a particular location (dichotomous variable) as the dependent 

variable and sex, age and dummy variables representing A/D or migraine status as the 

independent variables. From these logistic regression analyses, odds ratios (OR) 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 covariates. 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. Since 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 associated with changes in pain symptomatology 

over time, we calculated the difference between BAI and IDS scores at baseline and two-year 

follow-up, as well as the difference in the number of pain symptoms. A Spearman correlation 

was calculated between the difference scores for BAI and IDS and the pain difference scores. All 

statistical analyses were performed in SPSS 17 for Windows (SPSS Inc, Chicago, IL). 

RESULTS

Table 2 shows the prevalence of each A/D and headache 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 participants had either an anxiety or a depressive 

disorder, and almost as many (26%) had a combination of both. Patients with combined anxiety 

and depression also had the highest mean BAI and IDS scores. Another 21% of participants had 

a remitted diagnosis of either anxiety or depression. Individuals with a remitted A/D diagnosis 

had considerably lower BAI and IDS scores than individuals with a current diagnosis, but a 

higher score than individuals who were never diagnosed with A/D. BAI and IDS scores were also 

associated with migraine status, confirming the association between migraine and A/D that is 

reported in the literature. Increasing BAI and IDS scores corresponded with increasing severity 

of the headache. Individuals who reported any of the six non-headache pain types also had a 

higher mean BAI and IDS score, compared to individuals who reported no pain at all in the last six 

months. Finally, a higher number of reported pain locations was associated with a higher mean 

BAI and IDS score. Reports of no pain (6%) or only one type of pain (13%) were relatively rare; the 

vast majority of participants (81%) reported pain in more than one region of the body. 

Our first objective was to test whether there was a specific association between A/D and 

migraine or whether A/D was comorbid with pain, regardless of anatomical site. In Figure 1, sex 

and age-adjusted odds ratios 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 significantly associated with current anxiety or depression, and especially 

combined anxiety and depression. The associations were considerably weaker and commonly 

non-significant 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 non-

migraine headache were less strongly associated with A/D than strict migraine, possibly 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 association between A/D and the total 

number of reported pain locations (Table 3). A current diagnosis of A/D was associated with a 

larger number of pain locations than a remitted diagnosis, and combined anxiety and depression 

were associated with a significantly larger average number of reported pain locations than 

anxiety only or depression only.  
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Table 2: Prevalence of depression, anxiety, headaches and pain in other locations, and severity of anxiety 
and depression by diagnosis. 

N % mean BAI score  
(95% CI)

SD mean IDS score  
(95% CI)

SD

Total sample 2,981 100% 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 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 depresssion* 396 13% 12.2 (11.4 - 13.1) 8.8 27.9 (26.8 - 29.0) 11.2

Current anxiety + depression* 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 non-mig. 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 pain** 1895 64% 13.8 (13.3 - 14.3) 11.0 23.8 (23.2 - 24.5) 14.1

Neck pain** 1532 51% 15.1 (14.5 - 15.6) 11.1 25.5 (24.8 - 26.2) 14.0

Facial pain** 401 13% 18.0 (16.8 - 19.3) 12.5 27.7 (26.3 - 29.1) 14.2

Abdominal pain** 1432 48% 15.3 (14.7 - 15.9) 11.1 25.5 (24.8 - 26.2) 13.8

Joint pain** 1435 48% 14.4 (13.8 - 15.0) 11.4 24.7 (24.0 - 25.5) 14.2

Chest pain** 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.   
**Pain categories are non-mutually exclusive because many patients had pain in multiple locations in the six 
month period before the assessment.

Figure 1 The sex and age-adjusted odds ratios (ORs) for pain reports at various body sites in patients with 
current and remitted anxiety and/or depression, compared to individuals without anxiety or depression. 
Results are reported for all non-headache pain sites and for several different classifications of (migrainous) 
headache: mild non-migraine headaches, probable migraine and strict migraine. 

Table 3: Relationship between pain characteristics and A/D category.

Number of pain locations (non-headache)

B 95% CI β P 

Constant 1.26 (1.04 - 1.48)   0.000

Remitted anxiety and/or depression 0.41 (0.25 - 0.57) 0.11 0.000

Current anxiety 0.81 (0.65 - 0.98) 0.20 0.000

Current depression 0.93 (0.74 - 1.11) 0.20 0.000

Current anxiety + depression 1.48 (1.33 - 1.64) 0.41 0.000

Age 0.01 (0.00 - 0.01) 0.05 0.007

Female sex 0.40 (0.29 - 0.52) 0.12 0.000

NOTE. Results of a regression analysis with number of pain locations as the dependent variable, and A/D 
status, sex and age as the independent variables. 

The stronger association of pain with current than with remitted anxiety and depression suggests 

that changes in A/D are associated with changes in pain. However, 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 symptomatology between the baseline measurement and 

the two-year follow-up. This was indeed the case; changes in the number of reported pain sites 

were modestly positively 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 effects were not explained by the pain-related 

items in the BAI and IDS: after exclusion of these items, the analyses produced very similar results 

(data not shown). 
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Our second objective was 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 reflected by 

ORs significantly larger than one when compared to individuals without headache. Mild non-

migraine headache was significantly associated with all pain locations except orofacial pain and 

joint pain. 

Interestingly, however, the associations of pain with probable migraine, and particularly strict 

migraine weakened considerably after adjustment for comorbid A/D, as reflected by reduced ORs 

for all pain sites (Figure 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 between migraine 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 (i.e., 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 non-

headache pain sites was predicted from migraine status, while correcting for sex and age only 

in the first model, and sex, age, BAI and IDS scores in the second model. Table 4 shows that, 

as expected, migraine status was a significant predictor of the total number of pain locations 

reported. The number of reported pain locations increased with the severity of the headache, 

with strict migraine sufferers reporting the largest number of other pain locations. However, 

consistent with our findings for the individual pain locations, a considerable proportion of the 

association 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 three headache categories 

and the number of pain locations were still significant, but the regression betas decreased 

considerably.  The same was observed when pain-related items were excluded from the BAI and 

IDS scale scores, indicating that this effect was indeed explained by anxiety and depression, and 

not by confounding of BAI and IDS with pain symptomatology. 

Figure 2 (A) Odds ratios (ORs) for pain in each location, in individuals with different categories of headache 
and migraine compared to individuals without headaches, adjusted for sex and age. (B) Odds ratios (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 depression (BAI and IDS 
scores, respectively).

Table 4: Relationship between the number of (non-headache) pain sites and migraine status.

Adjusted for sex and age Adjusted for sex, age and A/D 
severity

B 95% CI β P B 95% CI β P

Constant 1.539 (1.308 - 1.771) .000 0.888 (0.670 - 1.106) .000

Mild non-migr. headache 0.406 (0.225 - 0.587) 0.089 .000 0.311 (0.147 - 0.475) 0.068 .000

Probable migraine 0.649 (0.483 - 0.815) 0.158 .000 0.363 (0.211 - 0.514) 0.088 .000

Migraine 0.907 (0.743 - 1.071) 0.226 .000 0.461 (0.308 - 0.614) 0.115 .000

Female sex 0.230 (0.103 - 0.358) 0.070 .000 0.237 (0.122 - 0.352) 0.072 .000

Age 0.009 (0.005 - 0.014) 0.079 .000 0.007 (0.003 - 0.011) 0.060 .001

IDS score - - - - 0.020 (0.014 - 0.026) 0.180 .000

BAI score - - - - 0.041 (0.033 - 0.049) 0.275 .000

NOTE. Results of a regression model in which the number of reported pain locations is predicted from 
migraine status. 

3
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DISCUSSION

The first objective of this study was to test whether there is a specific comorbidity between 

A/D and migraine, or whether this comorbidity is present for all types of pain, regardless of 

anatomical site.  The results of this study suggest the latter. The strongest associations were 

observed between A/D and neck pain, chest pain, and strict migraine. Probable migraine and 

mild non-migrainous headache were also associated with A/D, but more weakly. This suggests 

a stronger association with more severe headaches, but provides no evidence for a specific 

association between migraine and A/D, beyond the general association between A/D and pain. 

Consistent with previous findings1;30, 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 A/D, suggesting that changes in A/D over time tend to coincide with changes in pain 

symptomatology. It is possible that patients with remitted  A/D  suffered from a less severe 

form of A/D, on average, than patients with current A/D, and that this might in part explain 

why participants with remitted A/D 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 A/D 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 depression31. 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 consistent association between migraine and pain in all other measured 

anatomical sites. However, the observed associations became considerably weaker after A/D was 

included in the model. The associations that remained after adjusting for the effects of comorbid 

A/D were most evident for neck, orofacial and abdominal pain. It is not unlikely that in many 

cases, these pain reports are directly related to the migraine itself. For example, neck and facial 

pain might reflect migraine-related allodynia; neck pain is indeed a highly prevalent symptom 

during migraine attacks15. Abdominal pain might be attributed to menstrual migraine, but also 

to abdominal migraine, a form of recurrent abdominal pain often accompanied by headache 

and other migraine-related symptoms. This disorder is usually diagnosed in children (who often 

develop regular migraines later in life), but recent evidence shows it may also be relatively 

common in adults32. 

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.

Our finding of a consistent association between A/D and pain, regardless of anatomical 

site,  supports the view that pain might be considered a symptom of depression33-35. 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 pain33;36, 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 

cortex33;37.

Important strengths of this study include the large sample size, longitudinal design and 

extensive assessment of A/D and pain. Anxiety and depressive disorders were 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 validated measures of A/D 

severity. A potential limitation is that, due to recruitment from general practice, the controls 

(i.e., individuals without A/D diagnoses), may not be entirely comparable with the general 

population in terms of pain pathology; they might have a slightly increased prevalence of pain 

and/or A/D symptomatology 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 findings.  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 information regarding possible trauma or 

disease underlying the pain was available. Therefore, we could not determine whether a specific 

condition may have explained the associations we observed. In future studies, we recommend 

including information on the causes of pain, where possible. Furthermore, our analyses were 

restricted to the most common anxiety and depressive disorders; since less prevalent diagnoses 

such as post-traumatic 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, 
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depression and pain locations were assessed at two 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, due to a lack of specific information on these 

aspects. However, when we excluded all individuals with potentially chronic headaches (based 

on headache 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 conclusions remained the same.

In conclusion, this study clearly demonstrates the important role of A/D in pain comorbidity. 

To date, many comorbidity studies have focused on the relationship between specific pain 

conditions and A/D. The present findings 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 migraine, A/D appears to be an important factor that explains at least part of the comorbidity 

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, as well as considerable clinical heterogeneity 

with respect to psychiatric comorbidity9;38. It is of great importance to investigate the role of 

anxiety and depressive disorders 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 A/D and pain. 
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