
Vol.:(0123456789)1 3

Acta Neurologica Belgica (2021) 121:1045–1051 
https://doi.org/10.1007/s13760-021-01727-w

ORIGINAL ARTICLE

Are doctors accurate when diagnosing themselves with migraine? 
A study on migraine prevalence among doctors in a tertiary care 
hospital

Ines Muro1,2,3,6  · Ana Beatriz Gago‑Veiga1,2,3 · Jose Vivancos1,2,3 · Lorena Vega‑Piris4 · Miguel Ruiz5 · 
Sonia Quintas1,2,3

Received: 16 February 2021 / Accepted: 14 June 2021 / Published online: 3 July 2021 
© Belgian Neurological Society 2021

Abstract
Migraine is considered an underdiagnosed disease in general population. Different studies show a higher prevalence in neu-
rologists. However, there are few studies about its prevalence in doctors of other specialties, where it could also be superior 
than in general population. Our aim was to define migraine lifetime prevalence among doctors according to three parameters 
(previous diagnosis, self-diagnosis and positivity of a screening test). Single-center, descriptive, cross-sectional study based 
on online surveys with collection of sociodemographic and clinical variables, addressed to doctors of a tertiary hospital. Par-
ticipants who reported 5 or more headaches throughout their lives were considered “headache sufferers” and were divided in 
different groups according to their position (specialists or trainees) and their specialty (medical, medical-surgical and surgical 
or specialties with no direct contact with the patient). The Spanish validated version of the Migraine Screen Questionnaire 
(MS-Q) was used as screening test. There were 217 participants (response rate of 29%), 72% were women and 56% trainees, 
mean age 34 years (SD10). 77% were “headache sufferers” Among all participants, migraine lifetime prevalence according 
to diagnosis by another physician was 15.2%, self-diagnosis 38.2% and positivity of the MS-Q 20.3%; those categories were 
not mutually exclusive Greater but not statistically significant coexistence of self-diagnosis and positive MS-Q was seen in 
specialists compared to trainees and in medical specialties. Migraine prevalence among doctors in a tertiary care hospital 
was higher than in general population, according to all three parameters analyzed. Self-diagnosis was the highest which 
could reflect an overdiagnosis; further studies are needed to determine this possibility.
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Introduction

Among the eight chronic illnesses that affect over 10% of the 
world’s population [1], migraine is the main cause of years 
lived with disability of all neurological diseases [2]. Its diag-
nosis is clinical, according to the criteria established by the 
International Headache Society (IHS) [3]. Its prevalence var-
ies in different studies, between 10 and 16% worldwide [4, 5] 
and the 1-year prevalence in Spain is 8% [6]. This prevalence 
is higher in women and in people aged 20–50 years.

Despite its high prevalence, migraine is considered an 
underdiagnosed disease, with a medical diagnosis in less 
than half of those who suffer from it [7]. With the aim of 
improving migraine detection in general population, some 
screening tests have been developed, like the ID Migraine 
Screener [8] and the Migraine Screen Questionnaire (MS-Q) 
[9]. Low medical consultation is considered one of the main 
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factors contributing to migraine underdiagnosis [7]. Moreo-
ver, in a previous study, Viana et al. reported that, despite 
consulting for their headache, patients only achieved a cor-
rect migraine diagnosis in 8% of the cases when consulting 
with general practitioners and 35% when consulting with 
specialists [10]. Moreover, it has been calculated that only 
a third of the patients who suffer from it receives optimal 
treatment [11].

Different studies have shown higher migraine prevalence 
in neurologists and headache specialists [12–14], which 
may be explained by a deeper knowledge on the disease that 
could help them reach a migraine self-diagnosis, without 
needing another doctor’s confirmation [15]. Those fewer 
studies that have evaluated migraine prevalence in other 
specialties, most of them focused on primary care doctors, 
have shown a similar prevalence to that of the general popu-
lation [16–19].

However, to the best of our knowledge, there are no stud-
ies that have compared migraine prevalence in doctors from 
different specialties. Thanks to their medical training and 
their familiarity with migraine, a higher prevalence could 
be expected in doctors responsible for the diagnosis and/or 
treatment of this disease, as observed in neurologists.

According to this, we hypothesize that the prevalence 
in doctors from different specialties would be higher than 
the one in the general population. The main objective of 
our study was to estimate migraine prevalence in doctors 
of a tertiary hospital according to three parameters: pre-
viously diagnosed by another doctor (PD), self-diagnosis 
(SM) and positivity of the Spanish validated screening test, 
the Migraine Screen Questionnaire (positive MS-Q). These 
parameters were not mutually exclusive and each participant 
could have a migraine diagnosis made by him-/herself and 
by another physician. Likewise, we evaluated the possible 
impact of different sociodemographic and clinical items on 
this prevalence.

Methods

We conducted a descriptive, cross-sectional study, with data 
collection from surveys addressed to all doctors of a tertiary 
hospital in Madrid, Spain (see Supplementary file).

The survey was developed with the digital platform 
Google forms and then sent to the doctors’ institutional elec-
tronic mail. When designing the survey all relevant ques-
tions had to be answered to conclude the process so there 
were no missing data.

The study was approved by the Ethics Committee and 
hospital’s Medical Direction on April 4th 2019 (reference 
number 3718).

The recruitment period started on May 2019 and finished 
on September 2019.

Each survey included 6 initial questions about sociode-
mographic features and 18 about the clinical aspects of the 
headache. There were single-choice and multiple-choice 
questions (see Supplementary material). Questions num-
bered 16–20 corresponded to the items included in the 
MS-Q. A positive MS-Q was considered when the partici-
pant answers positively to 4 or more of any of these five 
questions.

The sample included doctors from different specialties 
working at that moment in the hospital. We classified par-
ticipants in groups according to their specialty and position 
(specialists and trainees) and we determined migraine preva-
lence in the general sample and in the different subgroups 
according to PD, SM and positive MS-Q. We also analyzed 
the coexistence of SM and positive MS-Q in the different 
subgroups.

The different specialties were clustered in three groups: 
one of “medical specialties” including Allergology, Gastro-
enterology, Cardiology, Endocrinology, Hematology, Family 
Medicine, Critical Care Medicine, Internal Medicine, Neph-
rology, Pneumology, Neurology, Oncology, Psychiatry and 
Rheumatology; another with “surgical or medical-surgical 
specialties” including Anesthesiology, General Surgery, 
Oral and Maxillofacial Surgery, Traumatology, Dermatol-
ogy, Neurosurgery, Ophthalmology, Otorhinolaryngology 
and Urology; and one with those specialties with “no direct 
contact with patients” including Clinical Analysis, Anatomi-
cal Pathology, Clinical Pharmacology, Immunology, Preven-
tive Medicine, Microbiology and Radiology.

The required sample size was beforehand estimated in 
220 participants. To reach statistical significance, statisti-
cal power was set at 0.80 and alpha error ≤ 0.05. Migraine 
prevalence in doctors of different specialties was assumed to 
be within that previously reported in the general population 
(approximately 15%) and the one described in neurologists 
(over 30%).

A descriptive analysis of the characteristics of both 
groups was performed: for the nominal variables, the sample 
size (N) and the percentage (%) per group were shown, and 
a χ2 test or the Fisher exact test was performed. For con-
tinuous variables: means and standard deviations (SD) are 
shown for variables with normal distribution, and median 
and interquartile range (IQR) for variables that do not have 
a normal distribution. Likewise, a t-test for independent 
variables and equal variance test or Wilcoxon rank tests 
were performed according to whether or not they followed 
assumptions (normal distribution and homoscedasticity). 
Normal distribution was checked by the Shapiro–Wilk test. 
Homoscedasticity was checked by Levene test. A multiple 
logistic regression was performed to predict the independent 
contribution of different factors. For this model, variables 
that in the descriptive had shown a p ≤ 0.1 were included. 
Multicollinearity was checked before making the models. 
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A p value ≤ 0.05 was considered statistically significant. All 
statistical analysis was performed using the statistical pack-
age STATA SE version 14.1 (StataCrop, College Station, 
TX, USA).

Regression models were estimated with STATA software. 
In our case, there was no collinearity problem.

Results

Descriptive analysis of the participants

There were 217 doctors who answered the survey from a 
total possible number of participants of 744, being the par-
ticipation rate of 29%. Mean age was 34 years (SD 10) and 
mean number of working years was 9.8 (SD 11). 50 partici-
pants (23%) reported having suffered less than 5 headaches 
throughout their lives.

Of the 744 physicians working in the hospital, 60% were 
women. The proportion of women in our sample was 72% 
(156/217). 279 out of the 744 doctors in our hospitals were 
trainees (38%) and in our sample they represented a 56%. 
Considering an alpha risk of 0.05 and beta risk of 0.2 in a 

bilateral contrast hypotheses, both sex and work position 
distribution were considered representative of the doctors’ 
population in the hospital (≥ 133 women and ≥ 58 trainees).

Regarding the different groups of specialties, a total of 
155 participants were included in the group of “medical spe-
cialties”, 37 in the group of “medical-surgical and surgical 
specialties” and 25 in the group with “no direct contact with 
patients”. “Headache sufferers”, defined as those with ≥ 5 
headaches throughout their lives, were 119/155 (76.77%), 
30/37 (81%) and 18/25 (72%), respectively. A total of 24 
neurologists participated in the survey, 16 of whom (66.67%) 
were “headache sufferers”.

122 out of 217 (56%) were trainees and among them, 82 
(67.2%) were “headache sufferers”. Of the 95 specialists par-
ticipating in our study, 75 (78.9%) have had ≥ 5 headaches 
throughout their lives, as they are necessary to consider a 
migraine diagnosis according to ICHD-3 criteria [3].

Migraine prevalence according to PD, SM 
and positive MS‑Q

Figure 1 shows a schematic representation of the study sam-
ple. 167/217 participants (77%) were considered “headache 

217 par�cipants

50 par�cipants <5 
episodes of headaches

167 headache sufferers (≥5 
episodes of headache) 

45 consult another doctor

12 previous 
diagnosis

different from 
migraine

33 PD 83 SM 84 self-diagnosis
different from 

migraine

18 
posi�ve 

MS-Q 

15 
nega�ve 

MS-Q 

45 
nega�ve 

MS-Q 

38
posi�ve 

MS-Q 

Fig. 1  Description of the sample. Figure shows a schematic representation of migraine prevalence among participants. MS-Q Migraine Screen 
Questionnaire; PD previous diagnosis of migraine; SM self-diagnosis migraine
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sufferers”. Of those, 45/167 (27%) had consulted another 
doctor about their headaches and 33 of those 45 (73.3%) 
had received a previous diagnosis of migraine (PD esti-
mated prevalence 33/217 (15.2%)). When asked about the 
type of headache they thought they suffered, 83 participants 
answered migraine (prevalence according to SM 83/217 
(38.2%)). 44 participants had a positive screening test deter-
mined by a score ≥ 4 in MS-Q (prevalence of 44/217 (20.2%) 
according to positive MS-Q).

Migraine prevalence according to different 
specialties and work position

Migraine prevalence in the different subgroups was analyzed 
and is shown in Table 1.

Migraine prevalence according to work position (special-
ists or trainees) is shown in Table 2. Among residents with 
headache, 25/82 (30.5%) consulted another doctor in rela-
tion with their headache; while in the specialists group, this 
percentage was lower (20/75, 26.6%).

We studied the coexistence of SM and positive MS-Q in 
the different groups of the sample. According to specialties, 
26/119 (21.8%) of the participants in the group of “medical 
specialties” presented SM and positive MS-Q, while this 
proportion was 5/30 (16.7%) in the participants of the group 
“surgical and medical-surgical” and 6/18 (3.3%) in group 
of specialists with “no direct treat with patients”. Regard-
ing work position, 18/82 (21.9%) of the trainees and 29/75 

(38.7%) of the specialists had both SM and positive MS-Q. 
However, these differences observed in SM and MS-Q coex-
istence between specialty groups and work position did 
not reach statistical significance (p = 0.086 and p = 0.083, 
respectively).

Among the 24 neurologists, 14 (58.3%) had a SM, though 
only 5 (20.8%) had a positive MS-Q.

Clinical items related to SM and PD

We observed a statistically significant relation (p < 0.01) 
between SM and multiple clinical characteristics: duration 
of headache > 4 h and < 3 days, phonophobia and photopho-
bia, avoidance of routine physical activity, unilateral head-
ache, pulsating quality, nausea and/or vomit and aura (see 
Table 3).

Subsequently, we performed a multivariate logistic 
regression model with all those characteristics, in which 4 
of the variables showed a narrow association with migraine 

Table 1  Migraine prevalence 
according to specialty group

Migraine prevalences according to the three parameters studied (previous diagnosis of migraine, self-diag-
nosis migraine and positive MS-Q) in the different specialties groups
MS-Q Migraine Screen Questionnaire

Sample size 217 Previous diagnosis of 
migraine

Self-diagnosis migraine Positive MS-Q

Medical specialties 26/155 (16.7%) 62/155 (40%) 32/155 (20.6%)
Surgical and medical–surgi-

cal specialties
6/37 (16.2%) 16/37 (43.2%) 8/37 (21.6%)

Specialties with no direct 
contact with patients

1/25 (4%) 5/25 (20%) 4/25 (16%)

Table 2  Migraine prevalence according to medical experience

Migraine prevalences according to the three parameters studied (pre-
vious diagnosis of migraine, self-diagnosis migraine and positive 
MS-Q) in the different groups according to medical experience (train-
ees and specialists)
MS-Q Migraine Screen Questionnaire

Previous 
diagnosis of 
migraine

Self-diagnosis 
migraine

Positive MS-Q

Trainees 18/122 (14.7%) 42/122 (34.4%) 20/122 (16.4%)
Specialists 15/95 (15.8%) 41/95 (43.2%) 24/95 (25.2%)

Table 3  Clinical parameters and their association with self-diagnosis 
migraine (SM)

For those items considered as a risk factor for SM after multivariate 
analysis, OR and p value are included

Yes No OR p

Duration > 4 h, < 3 days Yes 97 25
No 31 46

Unilateral pain Yes 112 10 3.76 0.012
No 44 33

Pulsating quality Yes 108 14
No 50 27

Nausea and/or vomiting Yes 112 10 4.19 0.009
No 48 29

Phonophobia and photophobia Yes 101 21 9.74  < 0.001
No 14 63

Avoidance of routine physical 
activity

Yes 78 44
No 18 59

Aura Yes 112 10 5.98 0.001
No 41 36
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SM: unilateral pain (OR 3.76, p = 0.012), nausea and/or 
vomits (OR 4.19, p = 0.009), phonophobia or photophobia 
(OR 9.74, p < 0.001) and aura (OR 5.98, p < 0.001).

We also found statistically significant relations between 
PD and pulsating quality (p = 0.023), phonophobia and pho-
tophobia (p = 0.007) and aura (p = 0.005) (see Table 4).

Discussion

In our study, we estimated a migraine prevalence among 
doctors in a tertiary care hospital in Spain between 15.2% 
and 38.2%, according to three different parameters. Coex-
istence between self-diagnosis and a positive screening test 
was higher in specialists than in trainees and also in medical 
specialties than in surgical or with no direct contact with 
patients.

Migraine prevalence according to PD (15.2%) was the 
lowest. This prevalence is similar to the one described in the 
general population and possibly reflects the underdiagnosis 
of the disease, in relation to low consultation rates to other 
doctors. In our sample, only 27% of the participants con-
sulted another physician, but there was a high proportion of 
migraine among them (73.3%). This could be related to the 
mean age of the participants, according to migraine distribu-
tion [20] and/or to the disabling nature of the disease that 
may lead patients with migraine to consult more frequently 
than those with other types of headache. Unfortunately, we 
did not determine the intensity and/or frequency of head-
aches in our participants.

The percentages of medical consultation for headache 
were higher in previous studies (64% in patients with 
migraine, 45% in patients with tensional headaches [21] 

and 43% in a sample of hospital workers [22]. According to 
Edmeads et al., the main reasons for medical consultation 
were search for treatment, preoccupation of a severe underly-
ing etiology and the boredom of living with headache [21]. 
Another study has also highlighted uncertainty of diagnosis 
as a main feature to refer the patient to a neurologist [23]. 
It is possible that the participants’ formation and previous 
knowledge of the disease has allowed them to reach an easier 
self-diagnosis without seeking for an external confirmation, 
regardless of pain-related disability.

In contrast with our hypothesis, a previous study by Bar-
tolini et al. compared migraine diagnostic delay assessed 
by ID-migraine among a group of hospital workers to the 
delay in general population; they found it took more years 
for hospital workers to reach a diagnosis. Moreover, there 
were no differences when comparing doctors or nurses, who 
are presumed to have clinical experience with the matter, 
and administratives or other workers with no such experi-
ence [24].

On the other hand, our study shows that trainees consult 
more often about their migraine which could suggest an 
increased insecurity about the self-diagnosis and treatment 
of their headache. Indeed, we found a higher coexistence 
of SM and positive MS-Q in specialists than in trainees. In 
relation to this, a previous German study found that younger 
doctors with fewer years of practice would use less preven-
tive treatment than indicated in clinical guidelines, due to 
fear of side-effects, low intensity of migraine attacks and a 
sufficient effect of acute medication [25].

Migraine prevalence according to a positive MS-Q was 
20.2% in our whole sample, which contrasts with the 38.2% 
calculated by self-diagnosis. This would be the first study 
trying to analyze migraine prevalence in doctors of different 
specialties with this tool, even though it would be close to 
the estimated prevalence range for doctors in other stud-
ies [17–19]. Likewise, according to our work, 58.3% of the 
neurologists reported a self-diagnosis of migraine while only 
20.8% had a positive MS-Q. Both percentages are within 
the range of migraine prevalence in neurologists in differ-
ent studies (27.6% and 71%) [13–15]. Recently, Evers et al. 
established a higher migraine prevalence according to SM 
in neurologists (43%) than in primary care doctors (19.3%), 
being the latter similar to the one in general population [26].

MS-Q, unlike other screening tests, is completely based 
in IHS migraine diagnostic criteria. It has a sensitivity and 
specificity over 0.8 and has a validated Spanish version.

Therefore, the difference in these two ways of analyz-
ing migraine prevalence, being MS-Q a sensitive and vali-
dated tool for migraine screening, could be explained by 
an overdiagnosis among neurologists. Unfortunately, we 
could not properly evaluate this hypothesis as we did not 
conduct a medical interview with the participants to con-
firm the diagnosis. However, we found an older mean age in 

Table 4  Clinical parameters and their association with previous diag-
nosis of migraine

Yes No P

Duration > 4 h, < 3 days Yes 19 4 0.189
No 14 8

Unilateral pain Yes 16 3 0.191
No 17 9

Pulsating quality Yes 11 0  < 0.001
No 22 12

Nausea and/or vomiting Yes 15 18 0.096
No 2 10

Phonophobia and photophobia Yes 28 5 0.007
No 5 7

Avoidance of routine physical activity Yes 26 9 0.687
No 6 4

Aura Yes 19 1 0.005
No 14 11
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those neurologists who stated a self-diagnosis of migraine. 
Different studies on migraine in the eldest describe lower 
unilateral pain, less association with nausea and/or vomiting, 
less photophobia and phonophobia, higher coexistence of 
autonomic signs (mouth dryness, pallor…) and coexistence 
of aura [27–29]. For this reason, certain migraine diagnostic 
characteristics, included in the MS-Q screening test, could 
have been attenuated or even disappeared over the years in 
these participants, not reaching the positivity threshold for 
the MS-Q (false-negative).

Our study also showed a higher prevalence of migraine in 
specialists than in trainees according to both SM and posi-
tive MS-Q. Not only age and time with the disease could 
have affected the difference in migraine prevalence, but 
also working experience could be reflected in these results. 
Indeed, we also observed a higher coexistence of SM and 
positive MS-Q in participants of the group of “medical spe-
cialties” than in the other two groups. Therefore, it is prob-
able that our findings reflect that “medical specialists” are 
more familiar with frequent diseases in the general popula-
tion, such as migraine, as they spend more time evaluating 
patients and taking medical histories in outpatient consulta-
tions, hospitalization or emergency department.

On the other side, the lower migraine prevalence in par-
ticipants of the group of specialties with “no usual direct 
treat with patients” compared to the other two subgroups 
could be explained by the lower number of participants 
within this subgroup (selection bias) or a true lower preva-
lence related to external factors (less changing work rou-
tines, less pressure derived from direct patient attention). As 
previously mentioned, we cannot discard either some degree 
of overdiagnosis in the other two groups, which can explain 
the higher prevalence according to SM than to MS-Q.

To our knowledge, there are no previous studies that have 
tried to evaluate migraine prevalence according to working 
experience, except for a study that determined a lower preva-
lence of migraine amongst residents according to SM [12].

Among clinical parameters that were more frequently 
related to SM and PD, we found similar results to other 
studies of migraine diagnosis in doctors [18]. This is not 
an unexpected finding, because some of the characteristics 
used by our participants to establish SM and PD, such as 
unilaterality or aggravation with physical activity, are key 
clinical criteria for migraine diagnosis and help to distin-
guish this disease from other primary headaches such as 
tension-type headache or trigeminal autonomic cephalalgias. 
For example, Viana et al. also observed that unilateral pain 
and vomiting helped the patients determine their headache 
was actually migraine [10].

Our study has some limitations. First, the methodology 
was based on an online survey, which prevented us from car-
rying out a medical evaluation of the participants to confirm 
the data. In this survey, and with the purpose of shortening 

it, we used a screening test that, despite being validated in 
our language, is less accurate than the ICHD-3 criteria. As 
reported in previous studies, the diagnostic criteria used 
to achieve migraine prevalence may induce variations. 
For instance according to the meta-analysis of migraine 
prevalence in university students conducted by Wang et al., 
a higher prevalence was found when the ICHD-3 criteria 
were used [30]. Besides, the size of the sample was mod-
est to achieve statistical significance when analyzing dif-
ferent subgroups, such as specialties or work position, with 
an imbalance regarding the number of participants in each 
group. The response rate was not very high and this could 
have overestimated migraine prevalence; it is also possible 
that we faced a selection bias, as doctors who suffer from 
headache could have felt more motivated to answer the sur-
vey, and could have led to higher migraine prevalence in the 
sample regardless of the parameter analyzed [15]. Last, the 
possible influence of medications, frequency of headaches 
or other factors related to migraine chronification could not 
be analyzed due to the sample size.

As far as we know, ours is the first study that has tried 
to estimate migraine prevalence in doctors of different spe-
cialties and working position, regarding three parameters 
(previous diagnosis of migraine, self-diagnosis or positivity 
of MS-Q). It is also the first work comparing the accuracy 
of migraine self-diagnosis according to a positive screening 
test (MS-Q).

We found a higher migraine prevalence in doctors than 
the one reported in the general population regardless the 
parameter analyzed. Given the different prevalences depend-
ing on the parameter considered (previous diagnosis of 
migraine, self-diagnosis or positivity of a screening test) and 
being self-diagnosis the highest of the three, we cannot rule 
out an overdiagnosis in doctors, along with an underdiagno-
sis in the general population according to previous reports.

Moreover, our work showed that some clinical items and 
factors, such as the type of specialty or work position of 
the physician, could be related to a higher prevalence of 
migraine. These findings could be useful for future preva-
lence studies and might also help the development of more 
accurate screening tools for migraine diagnosis in both gen-
eral population and subgroups with a former knowledge of 
the disease.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s13760- 021- 01727-w.
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