
Introduction

Both general and disease-specific quality of life measure-
ments can be used to evaluate health-related quality of life
(HRQoL) in headache patients. General HRQoL measure-
ments provide a method to compare the burden of different
types of headache. Furthermore, with a general instrument,
the impact on HRQoL of headache patients can be compared
with that of other diseases. Examples of general instruments
are the Medical Outcomes Study short form-20 (SF-20) and
the Medical Outcomes Study short form health survey (SF-
36). Disease-specific HRQoL questionnaires focus on par-
ticular limitations or restrictions associated with a specific
disease status and can be useful as an outcome measure in
clinical trials or clinical practice to identify treatments
which optimise outcomes [1, 2]. Examples of migraine-spe-
cific HRQoL instruments are the 24-hour migraine quality

of life (24-h MQoL), the migraine-specific quality of life
(MSQoL) questionnaire, and the migraine-specific quality
of life (MSQ) questionnaire.

HRQoL studies can be performed in patients referred to
a headache clinic but these patient groups represent a select-
ed group of headache patients. This may not be a problem
when studying the effect of specific headache treatments on
HRQoL. Population-based studies also identify patients
with headache who never see a physician for their headache
and, therefore, will give a clearer picture of the effect of
headache on HRQoL.

Impact of migraine on HRQoL in the general population

In a large Dutch population-based study, we compared the
HRQoL of migraineurs and non-migraineurs [3]. HRQoL of
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migraineurs was also compared to that of people from the
same cohort with asthma, chronic musculoskeletal pain, or
both conditions. These conditions reportedly have a higher
prevalence in migraineurs than in non-migraineurs [4–9]
and both affect HRQoL [10–13]. In addition, each condition
shares different common characteristics with migraine: asth-
ma is a chronic paroxysmal disorder and chronic muscu-
loskeletal pain is a chronic pain disorder.

To assess HRQoL, we used the Dutch version of the
RAND-36, a questionnaire developed from the Medical
Outcomes Study general health survey instrument [14]. The
RAND-36 includes 36 items measuring health across eight
domains (Table 1). Responses to each item within a dimen-
sion are combined to generate a score from 0-100, where
100 indicates best functioning [14]. Because the RAND-36
measures the perception of health in the previous four
weeks, the analysis was based on 620 migraineurs who had
active migraine during the last year.

Of the 620 migraineurs who were identified, 396 persons
(63.9%) had migraine without aura only, 111 (17.9%) had
migraine with aura, and 81 (13.1%) had attacks of both
types; 5% could not be classified. The median number of
migraine attacks was 12 per year; 25% of migraineurs suf-
fered at least two attacks per month. Among the non-
migraineurs, 171 persons (3.2%) were identified with asth-
ma and 1345 persons (25%) with chronic musculoskeletal
pain. Among the migraineurs, 30 persons (5%) had asthma
and 239 persons (39%) had chronic musculoskeletal pain.
Compared to non-migraineurs, migraineurs had significant-
ly more frequent asthma (OR=1.6; 95% CI, 1.1–2.4) and
chronic musculoskeletal pain (OR=1.7; 95% CI, 1.5–2.1).

The scores of the eight RAND-36 domains for
migraineurs are shown in Fig. 1. Compared to non-
migraineurs, migraineurs reported diminished functioning
on all eight RAND-36 dimensions which cover physical,
social, and mental functioning (p<0.0001). There was no

Table 1 Dimensions of HRQoL in the Medical Outcomes Study short form RAND-36

Dimensions Items, n Definition

Physical functioning (PF) 10 Capacity to perform a variety of common physical activities 
Social functioning (SF) 2 Extent to which health interferes with social activities (previous 4 weeks)
Role limitations, physical (RP) 4 Extent to which physical health interferes with daily activities (previous 4 weeks)
Role limitations, emotional (RE) 3 Extent to which emotional problems interfere with daily activities (previous 4 weeks)
Mental health (MH) 5 General mood or affect in previous 4 weeks
Bodily pain (BP) 2 Bodily pain in previous 4 weeks
Vitality (VT) 4 General energy, level of fatigue in previous 4 weeks
General health perception (GH) 5 Overall rating of health in general

Fig. 1 RAND-36 scores in
patients with migraine
(n=620) and in controls
(n=5378). A lower score
indicates diminished func-
tioning or well-being. There
is a significant difference
between migraineurs and
controls (p<0.0001), con-
trolling for sex, age, socio-
economic class, region of
residence, and marital sta-
tus for all domains.
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difference in HRQoL among migraine subtypes. For all
eight dimensions of the RAND-36, HRQoL decreased with
increasing frequency of migraine attacks (p<0.0002).

The scores of the eight RAND-36 domains for sub-
jects with migraine, asthma and both asthma and migraine
are shown in Fig. 2. Compared to controls, asthma cases
scored lower on three RAND-36 dimensions, including
physical functioning, pain and general health perception.
Compared to asthma cases, migraineurs scored signifi-
cantly lower on five of the eight RAND-36 domains,
including social functioning, role limitations (emotional),
mental health, pain, and vitality. There was no difference
in the physical functioning domains and the general
health perception domain between migraineurs and asth-
ma cases. Compared to controls, those with both asthma
and migraine had significantly lower scores on the dimen-
sions including physical functioning, role limitations
(physical), mental health, pain, vitality, and general health
perception. Compared to those with migraine only, cases
with both migraine and asthma had significantly lower
scores on dimensions of physical functioning and general
health perception. Compared to those with asthma only,

cases with both migraine and asthma had significantly
lower scores on the dimension of pain and general health
perception.

The RAND-36 scores for migraineurs, subjects with
chronic musculoskeletal pain and subjects with both chron-
ic musculoskeletal pain and migraine are shown in Fig. 3.
Compared to controls, persons with chronic musculoskeletal
pain scored significantly lower on all RAND-36 dimen-
sions. Compared to migraineurs, those with chronic muscu-
loskeletal pain scored significantly lower on five of the eight
RAND-36 domains, including physical functioning, role
limitations (physical), pain, vitality, and general health per-
ception. Compared to controls, persons with both chronic
musculoskeletal pain and migraine scored significantly
lower on all RAND-36 dimensions. Compared to subjects
with only migraine or chronic musculoskeletal pain, those
with both migraine and chronic musculoskeletal pain had
significantly lower scores for all eight RAND-36 domains.

In this population-based study, we found that
migraineurs, regardless of subtype, had poorer HRQoL
compared to non-migraineurs. Frequency of attacks (used as
a measure of disease severity) showed a clear inverse rela-

Fig. 2 RAND-36 scores in patients with migraine (n=589), asthma (n=171) or both migraine and asthma (n=30), and in controls (n=5293).
Fifteen persons are not included in this figure because of missing data on asthma. A lower score indicates diminished functioning or well-
being. Analysis of variance controlling for sex, age, socio-economic class, region of residence, and marital status revealed significant dif-
ferences between: asthma patients and controls for the PF, BP, GH domains (p<0.0001 to p<0.0003); migraine patients and controls for all
domains (p<0.0001); patients with both migraine and asthma vs. controls for the PF, RP, MH, BP, VT, GH domains (p<0.0001 to
p<0.0038); asthma patients and migraine patients for the SF, RE, MH, BP, VT domains (p<0.0006 to p<0.0030); asthma patients and
patients with both asthma and migraine for the BP and GH domains (p<0.0028); migraine patients and patients with both migraine and
asthma for the PF and GH domains (p<0.0002). Abbrevations are defined in Table 1
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tionship, indicating that HRQoL reduced with increasing
migraine attack frequency. 

In sub-analyses, we compared migraine with asthma and
chronic musculoskeletal pain for HRQoL and found that
migraineurs had poorer HRQoL compared to patients with
asthma, but not compared to patients with chronic muscu-
loskeletal pain. When comparing these three disorders, we
found that the impact of migraine was greater on social and
mental functioning, whereas asthma and chronic muscu-
loskeletal pain had more impact on physical functioning.
Comorbidity of migraine with asthma or chronic muscu-
loskeletal pain resulted in lower social, mental, and physical
functioning than one of the two conditions alone. Possibly,
migraineurs have a lower pain threshold. However, we can
not exclude the possibility of reporting bias resulting from
more subjects with migraine self-reporting chronic muscu-
loskeletal pain or asthma. 

From this study, we concluded that migraineurs, regard-
less of subtype, suffer from compromised HRQoL, especial-

ly those with high frequency of attacks. Migraineurs have a
higher prevalence of asthma and chronic musculoskeletal
pain, and decreased HRQoL in subjects with migraine may
be partly due to these comorbid conditions.

It has been recognised that migraineurs have an
increased occurrence of depression [15, 16], and depression
is associated with poorer HRQoL [12, 17]. In this study the
(co-)occurrence of depression was not investigated and,
therefore, the influence of co-morbidity of depression on
HRQoL in migraineurs cannot be estimated. 

Migraine, quality of life, and depression

Lipton et al. [18] conducted two population-based studies in
the United States and United Kingdom in which 389
migraine cases (with 6 or more attacks per year) and 379
non-migraine controls completed the short form (SF)-12 and

Fig. 3 RAND-36 scores in patients with migraine with (n=381), chronic musculoskeletal pain (back pain) (n=1345) or both migraine and
chronic musculoskeletal pain (n=239), and in controls (n=4033). A lower score indicates diminished functioning or well-being. Analysis
of variance controlling for sex, age, socio-economic class, region of residence, and marital status revealed significant differences between:
patients with chronic back pain and controls for all RAND-36 domains (p<0.0001); migraine patients and controls for all RAND-36
domains (p<0.0001 to p<0.0042); patients with both chronic back pain and migraine vs. controls for all RAND-36 domains (p<0.0001);
patients with chronic back pain and migraine patients for the PF, RP, BP, VT, GH domains (p<0.0001 to p<0.0007); patients with chronic
back pain and patients with both migraine and chronic back pain for all RAND-36 domains (p<0.0001); and migraine patients and patients
with both conditions for all RAND-36 domains (p<0.0001). Abbrevations are defined in Table 1
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the primary care evaluation of mental disorders (PRIME-
MD) questionnaire, a mental health screening tool. The SF-
12 measures HRQoL in two domains: a mental health com-
ponent score (MCS-12) and a physical health component
score (PCS-12). 

Depression and migraine were highly comorbid; 47%
(183/389) of migraineurs had PRIME-MD defined depres-
sion compared to 17% (64 of 379) of the controls (adjusted
prevalence ratio, 2.7; 95% CI, 2.1 to 3.5). Depressed sub-
jects had lower HRQoL scores than non-depressed subjects.
There was no significant difference in MCS-12 and PCS-12
scores between migraine cases and controls among
depressed subjects. There was, however, a significant differ-
ence in MCS-12 and PCS-12 scores between non-depressed
migraine cases and controls. Both depression and migraine
were significantly and independently associated with lower
MCS-12 and PCS-12 scores. Depression had a larger effect
than migraine on both scores.

Attack frequency was a strong predictor of decreased
MCS-12 and PCS-12 scores. For the MCS-12, headache-
related disability (headache interfered with daily activities
half the time or more) was also a strong predictor of
decreased MCS-12 scores.

Lipton and colleagues concluded from this study [18]
that migraineurs have reduced HRQoL regardless of
whether they are also depressed. However, HRQoL was sig-
nificantly reduced in subjects with migraine and depression
compared with those who were not depressed. 

Both our study [3] and that of Lipton et al. [18] found
that headache frequency was an important predictor of
HRQoL.

Does HRQoL differ among headache diagnoses?

To analyse the differences in HRQoL associated with differ-
ent headache diagnoses, Solomon et al. [19] performed a
clinic-based study of 208 headache patients. Of these 208
patients, 79 patients had migraine, 41 had tension-type
headache, 13 had cluster headache, and 49 had mixed
headaches (chronic tension-type headache and migraine).
The Medical Outcomes Study short form health survey (SF-
20) was used to assess HRQoL.

Cluster headache patients had a significantly higher
(worse) pain score and higher frequency of poor health due
to pain than patients with migraine headache. Cluster
patients had a generally well preserved physical functioning
compared with tension-type or mixed headache patients.
Cluster and tension-type headache patients showed more
limitations in social functioning than migraine. Chronic ten-
sion-type headache patients were marked by a lower level of
mental health compared to those with migraine. Solomon et

al. [19] concluded that distinct headache diagnoses are
marked by unique patterns of impairment of HRQoL.
However, the patients sample in this study may represent the
more severely afflicted headache patients who seek care at a
specialised headache referral center. Furthermore, comor-
bidity and confounding by depression were not investigated
in this study.

HRQoL differences between patients with episodic and
transformed migraine

To investigate specifically whether there are HRQoL differ-
ences between patients with episodic migraine and those
with transformed migraine, Meletiche et al. [20] investigat-
ed 90 patients (46 with transformed migraine, 44 with
episodic migraine) with the SF-36 questionnaire  [20]. Over
the last 90 days prior to their first visit, patient with trans-
formed migraine reported having a headache significantly
more often compared with patients with migraine (69 days
and 18 days, respectively). Compared with patients with
episodic migraine, patients with transformed migraine had
significantly lower mean scores on seven of the eight SF-36
domains and both the mental and physical summary scores
of the SF-36.

Meletiche et al. [20] concluded that patients with trans-
formed migraine had a lower HRQoL than patients with
episodic migraine and suggested that headache chronicity
associated with transformed migraine had a significant
influence on HRQoL. Comorbidity and confounding by
depression were not investigated in this study.

HRQoL differs among headache diagnoses

Wang et al. [21] evaluated HRQoL in 901 patients who vis-
ited a headache clinic by using the Medical Outcomes Study
short form health survey (SF-36) and the hospital anxiety
and depression scale (HADS). They compared HRQoL in
193 patients with episodic migraine and in 541 patients with
chronic daily headache (CDH). Of the CDH group, 310
patients were classified as having transformed migraine
(TM) and 231 patients were considered to have chronic ten-
sion-type headache (CTTH).

SF-36 scores were compared after controlling for the
HADS score, age, gender, education, and chronic illness by
multiple linear regression analyses. Compared with
migraine patients, patients with TM had significantly lower
scores on all scales, except for the PF, SF and RE scales.
Patients with CTTH had compatible SF-36 scores in com-
parison with patients with migraine, except for BP (CTTH >
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migraine) and MH (CTTH > migraine) scales. Compared
with CTTH patients, TM patients scored significantly lower
on all SF-36 scales except for PF and RE. Wang et al. [21]
concluded that the SF-36 scores in patients with CDH
depended on the percentage of the type of patients in the
sample: the greater the proportion of TM patients, the more
impaired the SF-36 scores were. 

Quality of life in chronic daily headache

Guitera et al. [22] studied HRQoL by SF-36 in 89 unselect-
ed subjects from an epidemiological study in the general
population who suffered from chronic daily headache
(CDH) and compared HRQoL in this group with that of 89
healthy matched subjects. Of the CDH patients, 50 subjects
suffered from chronic tension-type headache (CTTH), 37
had transformed migraine (TM), and two had new daily per-
sistent headache. HRQoL of TM patients was also compared
to that in patients with episodic migraine (EM). CDH with
analgesic overuse was diagnosed in 22 patients. CDH sub-
jects showed a significant decrease of all SF-36 domains as
compared with healthy controls. There was no significant
difference in SF-36 scores in CTTH patients as compared
with TM subjects. CDH subjects without analgesic overuse

had significant lower scores for physical functioning (PF)
and bodily pain (BP) on the SF-36 than those with analgesic
overuse. No difference was found for HRQoL between TM
subjects and subjects with episodic migraine (EM).
Although this study included non-selected subjects from a
population-based sample, the number of patients was small
and comorbidity with depression was not investigated. 

Conclusions

Population-based studies have shown that migraineurs have
reduced HRQoL independent of depression. Furthermore,
HRQoL is reduced with increasing migraine attack frequen-
cy. In both population-based and clinic-based studies, CDH
patients have reduced HRQoL, most marked in subjects
with analgesic overuse. In one population-based study, no
difference in HRQoL was found between patients with
transformed migraine (TM) and patients with CTTH.
However, the number of patients in this study was relative-
ly small. In a clinic-based study, SF-36 scores in patients
with chronic daily headache (CDH) depended on the per-
centage of the type of patients in the sample: the greater the
proportion of patients with TM, the more impaired the SF-
36 scores.
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