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Abstract
Background and aim Migraine is a highly prevalent and disabling neurological disorder associated with a wide range of 
psychiatric comorbidities. Studies have revealed that those with migraine headache and coexisting psychiatric disorders have 
poorer treatment outcomes and increased disability. The study aims to establish the prevalence, correlates, and comorbidities 
of migraine headache among the multi-ethnic Asian population in Singapore.
Method Data were extracted from the Singapore Mental Health Study 2016 (SMHS 2016), a cross-sectional epidemiological 
survey of a nationally representative sample. Face-to-face interviews were completed with 6126 participants between 2016 
and 2017. The data relating to chronic medical conditions, psychiatric conditions, and 30-day functioning and disability were 
captured using the World Mental Health Composite International Diagnostic Interview (CIDI) version 3.0.
Results The lifetime prevalence for migraine headache in the Singapore general population was 8.2%. Malay ethnicity 
(versus Chinese), female gender (versus male), and diploma holders (versus university) were significantly more likely to 
experience migraine headache. Participants belonging to the older age group (65 years and above versus 18–34 years of 
age), and those who were economically inactive (versus employed) were less likely to experience migraine headache. The 
mean age of onset for migraine was 26.4 years (SD = 11.1). Poisson regression analyses showed that migraine headache was 
also significantly associated with psychiatric conditions such as major depressive disorder (MDD) (prevalence ratio (PR), 
1.80; 95% CI, 1.25–2.58), bipolar disorder (BD) (PR, 3.55; 95% CI, 2.29–5.51), generalized anxiety disorder (GAD) (PR, 
2.04; 95% CI, 1.12–3.69), obsessive compulsive disorder (OCD) (PR, 2.20; 95% CI, 1.49–3.26), and alcohol use disorder 
(AUD) (PR, 1.93; 95% CI, 1.20–3.08). Those with migraine headache were significantly associated with poor functioning 
and disability compared to those without migraine headache.
Conclusions and discussion Our study showed significant associations between migraine headache and psychiatric disorders, 
as well as with role functioning and disability. The findings of our study emphasise the need for screening for psychiatric 
comorbidity among those with migraine and the development of appropriate interventions for this group.
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Introduction

Migraine is an under-recognised and underdiagnosed disor-
der that is characterised by recurrent headache, sensitivity to 
light, nausea, and reduced functioning [1]. Migraine affects 
1 out of every 10 individuals globally [2]. The World Health 
Organization (WHO) ranked migraine as one of the 20 most 
disabling medical illnesses in the world [3]. According to 

the current diagnostic criteria of the International Headache 
Society (IHS), studies have shown that lifetime prevalence of 
migraine is higher in Western (European and North Ameri-
can) countries and lower in Asian countries [4, 5]. Studies 
conducted in developed Western countries have revealed that 
migraine affects approximately 20% of the general popula-
tion over their lifetime [6, 7], while epidemiological studies 
conducted in Asia reported an overall lifetime prevalence of 
migraine ranging from 8.4 to 12.7% [8].

Migraine is also associated with a wide range of psychi-
atric comorbidities [9, 10]. Recent studies have reported that 
anxiety and mood disorders are approximately two to ten 
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times more common among those with chronic migraine 
in the general population [9]; stress-related disorders, and 
post-traumatic stress disorders are similarly associated 
with migraine [11]. The significant comorbidity observed 
between migraine and psychiatric illnesses may be a result 
of common genetic or environmental factors, progesterone 
processing, and oestrogen response which is thought to play 
an important role in the pathophysiology of migraine and 
mood disorders, and lastly chronic and severe migraine may 
also cause or contribute to psychiatric illnesses [12, 13]. 
Other identified risk factors of migraine include medication 
overuse (such as Triptans, Opioids and Ergot alkaloids) [14], 
obesity, and sleep problems [15, 16].

Depending on the level of severity, migraine often has 
a direct and immediate impact on an individual’s daily liv-
ing activities. It leads to withdrawal from social and leisure 
activities, loss of work or school days, and inability to lead 
a productive life which ultimately affects the quality of life 
and results in disability among individuals [17, 18]. Studies 
have revealed that patients with migraine headache and with 
coexisting psychiatric disorders are associated with poorer 
treatment outcomes and increased disability as compared to 
migraine headache without comorbid psychiatric conditions 
[9, 19, 20].

Socio-demographic characteristics including age, gender, 
ethnicity, employment status, education, and income level 
have frequently been associated with migraine headaches 
[20, 21]. A study conducted in Turkey revealed that migraine 
was more prevalent in women and among those with lower 
income and lower education [22]. Other studies conducted 
in United States have similarly reported that the prevalence 
and severity of migraine were more likely to be higher 
among women, those who were unemployed and those with 
lower socioeconomic status [23], while a study from Sin-
gapore conducted among patients with migraine reported 
that migraine was more likely to be higher among those of 
Malay ethnicity [24].

Data on prevalence, characteristics, comorbidity, and dis-
ability associated with migraine headaches in South-East 
Asia are limited. In 2010, a population-wide epidemiological 
study conducted in Singapore—the Singapore Mental Health 
Study (SMHS 2010)—was the first to establish the lifetime 
prevalence of migraine headache as 5.6% and that migraine 
was significantly associated with psychiatric disorders. 
Those with migraine were two times more likely to have 
major depressive disorder (MDD) and alcohol use disorder 
(AUD), and three times more likely to have generalized anxi-
ety disorder (GAD) [20]. Following the completion of the 
second Singapore Mental Health Study conducted in 2016 
(henceforth referred to as SMHS 2016) [25], the authors 
were interested in understanding whether there were any 
changes in the prevalence and correlates of migraine since 
the last survey and if the geographic and ethnic diversity 

observed in the last survey would persist in the current sur-
vey. Thus, the aims of the current article were to (1) estab-
lish the prevalence, correlates and comorbidity of migraine 
headache among the general population of Singapore, (2) 
examine changes, if any, in the prevalence of migraine since 
the last survey—SMHS 2010, (3) assess the extent of role 
disability among individuals with migraine headache, and 
finally, (4) examine the comorbidity of common psychiatric 
disorders with migraine headache in this population.

Methods

Sample

Singapore is a multi-ethnic country in South-East Asia, with 
a resident population of 3.8 million [26] of which 74.2% 
are Chinese, 13.3% are Malays, 9.1% are Indians, and 3.3% 
belong to other ethnic groups. The SMHS 2016 was a cross-
sectional epidemiological household survey conducted 
among Singapore citizens and permanent residents, aged 
18 years and above who were living in Singapore between 
2016 and 2017, and randomly selected from an administra-
tive database. A disproportionate stratified sampling was 
used, where the three main ethnic groups (Chinese, Malay, 
and Indians) were sampled in an equivalent proportion of 
about 30% each rather than in proportion to the ethnic dis-
tribution in the general population. Participants living out-
side Singapore, those who were unable to be contacted due 
to an incomplete or incorrect address, those residents who 
were incapable of doing an interview due to severe physi-
cal and mental conditions, and those who were unable to 
complete the interview in one of the specified languages 
were excluded from the survey. Face-to-face interviews 
were conducted at the respondents’ homes or another pre-
ferred location and respondents completed the interviewer—
administered questionnaire in English, Chinese, and Malay 
according to their preference.

The study was approved by the National Healthcare 
Groups’ Domain Specific Review Board. Written informed 
consent was taken from all respondents who were 21 years 
and above as well as from the legally acceptable representa-
tive, parents, or guardians of respondents who were aged 
18–20 years. The survey was administered using computer-
assisted personal interview (CAPI) methods by professional 
survey interviewers who had been trained and supervised 
by the study team at the Institute of Mental Health (IMH). 
The SMHS 2016 methodology has been described in greater 
detail elsewhere [25].
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Assessments

Socio‑demographic information

Socio-demographic information obtained included age at 
interview (18–34, 35–49, 50–64, or 65 years and above), 
gender, ethnicity (Chinese, Malay, Indian, or Others), 
marital status (never married, married, divorced/separated, 
or widowed), educational level (primary and below, sec-
ondary, vocational institute, pre-university/junior college, 
diploma, or university), employment status (employed, 
economically inactive, or unemployed), and house-
hold income in Singapore dollars (SGD) (below 2000, 
2000–3999, 4000–5999, 6000–9999, 10,000 and above).

Chronic physical conditions

A modified version of the World Mental Health Composite 
International Diagnostic Interview (CIDI) version 3.0 [27] 
checklist of chronic medical conditions was used and the 
respondents were asked to report any of the conditions 
listed in the checklist. The question was read as, “I am 
going to read to you a list of health problems some people 
have. Has a doctor ever told you that you have any of the 
following chronic medical conditions?” This was followed 
by a list of 18 chronic physical conditions (such as asthma, 
high blood sugar, hypertension, arthritis, cancer, neuro-
logical condition, Parkinson’s disease, stroke, congestive 
heart failure, heart disease, back problems, stomach ulcer, 
chronic inflamed bowel, thyroid disease, kidney failure, 
migraine headache, chronic lung disease, and hyperlipi-
daemia) which were considered to be prevalent among 
Singapore’s population. Among these chronic medical 
conditions, only data on migraine headache was analysed 
in this paper. If the participant gave a positive response for 
any of the conditions listed, they were then asked, “How 
old were you when you were diagnosed with the medical 
condition”? and, “Did you receive any treatment for it at 
any time during the past 12 months?”.

Psychiatric disorders

The diagnoses of psychiatric disorders were established 
using CIDI version 3.0 diagnostic modules. This provided 
lifetime and 12-month prevalence of disorders according 
to the International Classification of Disease, 10th Revi-
sion (ICD-10) and Diagnostic and Statistical Manual of 
Mental Disorders, 4th Edition (DSM-IV) psychiatric clas-
sification systems. In the survey, the following disorders 
were assessed: major depressive disorder (MDD), bipolar 

disorder (BD), generalized anxiety disorder (GAD), obses-
sive compulsive disorder (OCD), and alcohol use disorder 
(AUD). Diagnoses were generated by running algorithms 
using rules of hierarchy on de-identified data by trained 
researchers.

30‑day functioning and disability (FD)

The measure of role disability was assessed using CIDI 
30-day functioning and disability module: the questions 
asked the participants about overall impairment due to all 
the physical and mental health problems and how it inter-
fered with the participant’s life and activities during the 
past 30 days. The questions was read as “how many days 
out of the past 30 days were you: “totally unable to work/
carry out normal activities”, had to “cut down on work/not 
get as much done”, “cut back on quality/how carefully you 
worked”, and it took an “extreme effort to perform up to 
your usual level”.

Statistical analyses

Statistical analyses were carried out with Statistical Analysis 
Software (SAS) version 9.3 [28]. To ensure that survey find-
ings were representative of the Singapore adult population, 
the data were weighted to adjust for oversampling and post-
stratified by age and ethnicity between the survey sample and 
the Singapore resident population in 2014. Descriptive anal-
yses were performed to establish the prevalence of migraine 
headache and comorbid psychiatric disorders (MDD, BD, 
GAD, OCD, and AUD) based on weighted data. Prevalence 
of lifetime disorder was estimated from the proportion of 
participants who had ever received a diagnosis of a chronic 
condition by a clinician up to their age at interview, while 
the 12-month proportion was estimated as those who expe-
rienced the condition at some point during the year prior to 
the interview. Poisson regression analysis [29] was used to 
examine the associations between migraine headache and 
socio-demographic variables as well as psychiatric disor-
ders. The socio-demographic covariates were chosen based 
on the past research studies. Age [7, 30], gender [21, 23, 
30], ethnicity [20, 31], education level [22], and employment 
status [23] have been associated with migraine headache 
and were hence included in the current study. In accord-
ance with McWilliams et al’s methodology, to elucidate the 
relationship between migraine headache, significant socio-
demographic variables and comorbid psychiatric disorders 
while accounting for other variables that may have inde-
pendent effects on psychopathology, three series of Poisson 
regression models were used [32]. In the first Poisson model, 
prevalence ratios (PRs) for the association between migraine 
headache and psychiatric disorders were adjusted for socio-
demographic variables such as age, gender, ethnicity, 
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education level, and employment status. The second Pois-
son regression model was adjusted for the significant socio-
demographic variables (such as age, gender, ethnicity, edu-
cation level, and employment status) and presence of other 
chronic physical conditions. The third Poisson regression 
model was adjusted for the significant socio-demographic 
variables, other chronic physical conditions, and psychiatric 
disorders. Standard errors (SE) and significant tests were 
estimated using the Taylor series’ linearization method to 
adjust for the weighting. Multivariate significant was evalu-
ated using Wald X2 tests based on design corrected coef-
ficient variance–covariance matrices. In addition, the mean 
score of role functioning and disability among individuals 
with migraine headache and individuals without migraine 
headache were assessed using a linear regression model 
after controlling for significant socio-demographic vari-
ables including age, gender, ethnicity, education level, and 
employment status. Statistical significance was evaluated at 
the 0.05 level with two-sided tests.

Results

Socio‑demographic characteristics of the sample

The socio-demographic characteristics of the partici-
pants are shown in Table 1. A total of 6126 participants 
completed the study giving a response rate of 69.5%. Six 
thousand one hundred and ten individuals responded to 
the questions on chronic physical conditions (migraine 
headache) and were included in this study. The sample 
comprised an equivalent proportion of male (49.6%) 
and female (50.4%). A majority of the sample was aged 
between 18 and 34 years (30.4%), of Chinese ethnicity 
(75.7%), married (59.8%), with university education level 
(29.4%), employed (72.0%) and with a monthly house-
hold income of (4000–5999) Singapore dollars (21.4%).

Table 1  Socio-demographic 
characteristics of the 
respondents

ITE Institute of Technical Education, SGD Singapore dollars

Variables Category n (6126) Unweighted % Weighted %

Age group (in years) 18–34 1707 27.90 30.40
35–49 1496 24.40 29.60
50–64 1626 26.50 26.90
65+ 1297 21.20 13.10

Gender Male 3068 50.08 49.60
Female 3058 49.90 50.40

Ethnicity Chinese 1782 29.10 75.70
Malay 1990 32.50 12.50
Indian 1844 30.10 8.70
Others 510 8.30 3.10

Marital status Never married 1544 25.20 31.00
Married 3843 62.70 59.80
Divorced/separated 343 5.60 5.30
Widowed 396 6.50 4.10

Education Primary and below 1187 19.40 16.30
Secondary 1648 26.90 23.00
Pre-U/junior college 304 4.96 6.00
Vocational institute/ITE 508 8.30 6.30
Diploma 1024 16.70 19.00
University 1455 23.75 29.40

Employment status Employed 4055 66.20 72.00
Economically inactive 1716 28.02 22.70
Unemployed 354 5.80 5.30

Household income 
(SGD)

Below 2000 1147 16.50 16.50
2000–3999 1331 20.01 20.00
4000–5999 1113 21.40 21.40
6000–9999 1003 2.20 2.20
10,000 and above 861 20.30 20.30
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Prevalence of migraine headache and its 
socio‑demographic correlates

The lifetime prevalence estimates for migraine headache in 
the current sample of Singapore general population were 
8.2% (n = 516). The mean age of onset of migraine was 
26.4 years (SD = 11.14). In all 34.3% of participants with 
migraine had received treatment in the past 12 months. 
Table  2 shows the socio-demographic correlates of 
migraine headache. Age, gender, ethnicity, education level, 

and employment status were significantly associated with 
migraine headache. Participants belonging to the age group 
of 65 years and above (PR, 0.44; 95% CI, 0.21–0.93) (ver-
sus 18–34 years of age), and those who were economically 
inactive (PR, 0.70; 95% CI, 0.49–0.99) (versus employed) 
were less likely to experience migraine headache. Those 
of Malay ethnicity (PR, 1.48; 95%CI, 1.15–1.89) (versus 
Chinese), females (PR, 2.42; 95% CI, 1.84–3.18) (versus 
males), and with a diploma (PR, 1.43; 95% CI, 1.01–2.02) 
(versus university education) were significantly more likely 
to experience migraine headache.

Prevalence ratio of psychiatric disorders 
among those with migraine

Table 3 shows the prevalence ratio (PR) of psychiatric disor-
ders among those with migraine headache. The prevalence 
ratio of MDD (PR, 2.10; 95% CI, 1.47–3.01), BD (PR, 4.36; 
95% CI, 2.83–6.72), GAD (PR, 2.42; 95% CI, 1.34–4.35), 
OCD (PR, 2.75; 95% CI, 1.85–4.09), and AUD (PR, 1.60; 
95% CI, 1.00–2.56) was significantly higher among indi-
viduals with migraine headache.

Association between migraine headache 
and psychiatric disorders

Table 4 presents the association between migraine headache 
and psychiatric disorders. The first model of Poisson regres-
sion analysis adjusting for socio-demographic variables 
shows that those with migraine headache were significantly 
associated with all psychiatric disorders compared with 
those without migraine headache. The second model of Pois-
son regression used to examine the association, adjusted for 
significant socio-demographic variables, and the presence of 
any of the 17 other chronic physical conditions revealed that 
those with migraine headache remained significantly asso-
ciated with all psychiatric disorders compared with those 
not having migraine headache. The third model of Pois-
son regression, adjusted for significant socio-demographic 
variables, 17 chronic physical conditions, and psychiatric 

Table 2  Socio-demographic correlates of migraine headache

95% CI 95% confidence interval, ITE Institute of Technical Educa-
tion, PR prevalence ratio, SGD Singapore dollars

Variables Migraine headache

PR 95% CI

Age group (in years)
 18–34 Reference
 35–49 0.91 0.65–1.27
 50–64 0.78 0.51–1.20
 65+ 0.44 0.21–0.93

Gender
 Male Reference
 Female 2.42 1.84–3.18

Ethnicity
 Chinese Reference
 Malay 1.48 1.15–1.89
 Indian 1.10 0.87–1.41
 Others 1.05 0.71–1.54

Marital status
 Never married Reference
 Married 1.21 0.86–1.71
 Divorced/separated 1.29 0.72–2.29
 Widowed 0.47 0.20–1.09

Education
 University Reference
 Primary and below 0.65 0.36–1.16
 Secondary 0.89 0.60–1.33
 Pre-U/junior college 1.05 0.57–1.91
 Vocational institute/ITE 1.35 0.81–2.25
 Diploma 1.43 1.01–2.02

Employment
 Employed Reference
 Economically inactive 0.70 0.49–0.99
 Unemployed 0.84 0.45–1.59

Household income (SGD)
 10,000 and above Reference
 Below 2000 0.82 0.50–1.35
 2000–3999 1.24 0.83–1.87
 4000–5999 1.06 0.70–1.61
 6000–9999 1.27 0.86–1.88

Table 3  Prevalence ratio of psychiatric disorder in migraine headache 
condition

95% CI 95% confidence interval, PR prevalence ratio

Psychiatric disorder Migraine headache (n = 516)

% PR 95% CI

Major depressive disorder 6.3 2.10 1.47–3.01
Bipolar disorder 1.6 4.36 2.83–6.72
Generalized anxiety disorder 1.6 2.42 1.34–4.35
Obsessive compulsive disorder 3.6 2.75 1.85–4.09
Alcohol use disorder 4.7 1.60 1.00–2.56
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disorders, revealed that those with migraine headache 
remained significantly associated with MDD (PR, 1.60; 
95% CI, 1.08–2.37), BD (PR, 2.70; 95% CI, 1.70–4.29), and 
OCD (PR, 1.72; 95% CI, 1.15–2.55) compared with those 
not having migraine headache. The associations between 
migraine and age, gender, ethnicity, education level, and 
employment status were statistically significant in the first 
model, whereas in the second and third models, age, gender, 
ethnicity, and education level remained statistically signifi-
cant. Employment status was not significant in the second 
and third models of Poisson regression.

30‑day functioning and disability (FD) 
among individual with and without migraine

Table 5 shows the mean 30-day functioning and disability 
(FD) among individuals with and without migraine head-
ache. After adjusting for significant socio-demographic 
variables, those with migraine headache were significantly 
associated with poorer functioning and disability, had to 
“cut down on work/not get as much done” (P = 0.03), “cut 
back on quality/how carefully you worked” (P = 0.01), 
and it took an “extreme effort to perform up to your usual 

level”(P = 0.01) as compared to those without migraine 
headache.

Discussion

The current results indicate that migraine headache is a 
fairly common chronic physical condition in Singapore. The 
lifetime prevalence estimates for migraine headache in the 
Singapore general population were 8.2%. The prevalence 
has increased significantly from the previous local study 
conducted in 2010 (5.6%) [20]. The increase in the preva-
lence of migraine could be due to more individuals seek-
ing treatment for headaches and receiving a diagnosis of 
migraine as compared to the previous study. Other reasons 
include higher stress [33], or unhealthy lifestyle habits such 
as low physical activity and obesity [34] in the population. 
According to National Population Health Survey 2016/17 
in Singapore, overall trends for obesity and overweight 
have increased from 34.3 (2013) to 36.2% (2017); similarly, 
binge drinking continued to increase over the years from 
7.7 (2013) to 9.0% (2017) [35]. These associations among 
lifestyle factors and migraine have been reported in other 
studies [36, 37]. The above-mentioned possible changes in 

Table 4  Association between 
migraine headache and 
psychiatric disorders

95%CI 95% confidence interval, PR prevalence ratio
a First model of Poisson regression analysis adjusted for socio-demographic variables shows that migraine 
headache was significantly associated with all psychiatric disorders (model 1)
b Second model of Poisson regression analysis adjusted for socio-demographic variables shows that 
migraine headache was significantly associated with other physical conditions (model 2)
c Third model of Poisson regression analysis adjusted for significant socio-demographic variables, other 
chronic physical conditions and psychiatric disorders revealed that migraine headache remained signifi-
cantly associated with psychiatric disorders (model 3)

Psychiatric disorders Model  1a Model  2b Model  3c

PR 95% CI PR 95% CI PR 95% CI

Major depressive disorder 1.80 1.25–2.58 1.73 1.19–2.50 1.60 1.08–2.37
Bipolar disorder 3.55 2.29–5.51 3.26 2.15–4.94 2.70 1.70–4.29
Generalized anxiety disorder 2.04 1.12–3.69 1.87 1.02–3.41 1.31 0.69–2.48
Obsessive compulsive disorder 2.20 1.49–3.26 2.33 1.59–3.42 1.72 1.15–2.55
Alcohol use disorder 1.93 1.20–3.08 1.79 1.12–2.86 1.42 0.89–2.26

Table 5  30-day functioning and 
disability (FD) among with and 
without migraine

**Statistically significant P values (P < 0.05)

How many days out of the past 30 days: With migraine 
mean ± SE

Without 
migraine 
mean ± SE

P value

FD4 “totally unable to work/carry out normal activities” 0.43 ± 0.07 0.27 ± 0.03 0.723
FD7 “cut down on work/not get as much done” 0.97 ± 0.19 0.57 ± 0.06 0.03**
FD8 “cut back on quality/how carefully you worked” 1.08 ± 0.25 0.41 ± 0.05 0.006**
FD9 “extreme effort to perform up to your usual level” 0.83 ± 0.19 0.30 ± 0.04 0.005**
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lifestyle factors could cause increase in migraine prevalence 
among the general population in Singapore. However, the 
prevalence of migraine is lower in Singapore’s population 
compared with that reported in Western populations. Studies 
from United States have reported the prevalence of migraine 
to be 15.7%, while a Canadian population survey reported 
it to be 12.0% [38, 39]. About one-third (34.3%) of partici-
pants in our study with migraine received treatment in the 
past 12 months. Studies indicate that despite the high preva-
lence of migraine, more than half of the participants may not 
seek treatment and majority of them self-medicate [40]. The 
low consultation rates may indicate that many affected peo-
ple are unaware of the existence of effective treatments [3].

Our study results indicate a significant association of 
migraine with socio-demographic variables. Similar find-
ings have been reported in various studies, where individu-
als with migraine headache were more likely to be female 
[17, 20, 41]. A possible explanation could be the effects of 
female sex hormones [3, 42]; hormonal changes in women 
occur throughout the menstrual cycle and during menopause 
which may cause migraine. Research has also shown that 
prevalence of migraine in women increases after the aver-
age age of menarche, and peaks before the average age of 
menopause, affecting most women during their childbearing 
years [43].

Ethnicity also appears to play a role in migraine head-
ache; while individuals of Malay ethnicity were more likely 
than those of Chinese ethnicity to experience migraine in the 
current study, these findings are consistent with a previous 
study conducted in 2010 among Singapore’s general popu-
lation [20] as well as in the clinical population by Tai et al. 
[44]. Possible explanations could include the influence of 
culture, lifestyle, and dietary habits. Tai et al. suggest that 
diet may be a trigger (e.g., coffee, chocolate, sweet drinks, 
etc.) for migraine [44]. A study conducted in Malaysia by 
Abu-Salameh et al. among Malays reported that fasting may 
act as a trigger for migraine, and fasting is also associated 
with dehydration and caffeine withdrawal which may further 
aggravate migraine headache [31]. However, more research 
is needed to improve our understanding of the nutritional 
habits of the Malays to prevent or reduce migraine headache. 
Another local study conducted by Ho and Ong showed that 
those of Chinese ethnicity were significantly less likely to 
seek medical attention for migraine headache. Furthermore, 
it has been proposed that headache is considered an emo-
tional problem or weakness in Chinese culture, which could 
lead to under-reporting of symptoms [45]. Thus, it is also 
possible that those of Malay ethnicity were more likely to 
seek medical attention for migraine resulting in an increased 
prevalence of clinician diagnosed migraine [46]. Chong 
et al. reported that cultural beliefs and practices including 
attitudes to pain as spiritual virtue among those of Malay 
ethnicity, and use of acupuncture and traditional Chinese 

medicine (TCM) among Chinese ethnic groups for pain con-
ditions rather than Western medicine may affect health-seek-
ing behaviours among the multi-ethnic local population [47].

Our study results are consistent with multiple epidemio-
logical studies that have demonstrated that the prevalence of 
migraine headache is lower in elderly populations [7, 48]. 
One possible explanation could be that migraine decreases 
with advancing age; on the other hand, the incidence of 
migraine and its accompanying symptoms of photo sensi-
tivity, nausea, and vomiting tend to be moderate in older 
adults compared with younger adults [49–51]. Another 
possible explanation could be migraine symptoms in the 
elderly population may be atypical due to their other comor-
bid medical conditions [52], medication overuse [53], and 
polypharmacy [54]. Our findings are in agreement with the 
previous population-based studies conducted in China [51], 
Italy [55], United States [30], and Japan [56] that have found 
migraine headache prevalence to decrease significantly with 
increasing age.

Interestingly, individuals who were economically inac-
tive were less likely to have migraine headache compared 
to those who were employed. The possible reason could 
be economically inactive individuals included homemak-
ers, student, retirees, or pensioners in our study, who may 
have less work-related stressors and fewer responsibilities. 
A research study by Corrêa et al. similarly found that active 
employees showed a greater tendency to have migraine than 
pensioners and retirees. A possible suggestion could be that 
employed individuals are more heavily exposed to trigger-
ing and aggravating factors including emotional stress in the 
work place [57]. A longitudinal study revealed that retire-
ment is associated with a decrease in migraine prevalence, 
particularly among persons with a high amount of work 
stress or proneness to overreact to stress [58, 59]. Other stud-
ies have found that those employed were significantly and 
positively associated with migraine headache which results 
in a reduction in work productivity and work absenteeism 
[60, 61].

Consistent with various research findings, our study also 
found an association of migraine headache with psychiat-
ric disorders, including MDD, GAD, BD and OCD [10, 
11, 16, 17, 20, 62]. After adjusting for socio-demographic 
variables, migraine headache remained significantly asso-
ciated with the above-mentioned psychiatric disorders as 
well as AUD. Few epidemiological studies have investi-
gated whether individuals with migraine are significantly 
more likely to suffer from a psychiatric disorder than those 
without migraine headache, even after controlling for socio-
demographic factors. Jette et al. and Hamelskv and Lipton 
reported that individuals with migraine were 2–5 times more 
likely to be diagnosed with a depressive or anxiety disorder 
[16, 63]. When we further adjusted for the presence of the 
other chronic conditions, migraine remained significantly 
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associated with all psychiatric disorders compared to those 
without migraine, which is consistent with a previous local 
study [20] and other studies [12, 32]. Studies on the associa-
tion of migraine and bipolar disorder are fewer as compared 
to those with anxiety and depression. Few population-based 
studies have reported that migraine and bipolar disorder have 
a strong and positive association [64, 65].

Various mechanisms have been proposed to explain the 
association between migraine headache and psychiatric 
disorders. These include bidirectional association [10, 66], 
sharing of common genetic factors, and pathophysiological 
abnormalities such as serotonergic processing and oestrogen 
response [12]. A recent study by Anttila et al. using data 
from genome-wide association studies (GWAS) quantified 
the degree of overlap for genetic risk factors of 25 com-
mon brain disorders. While neurological disorders were 
distinct from one another and from the psychiatric disor-
ders, migraine was significantly correlated with psychiatric 
disorders including attention deficit hyperactivity disorder 
and MDD [67]. Other GWAS and twin studies have simi-
larly determined that shared underlying genetically deter-
mined disease mechanisms result in significant comorbidity 
between migraine and MDD [68]. Epidemiological surveys 
have revealed that most related symptoms of anxiety (such 
as worry, fear, muscle tension, irritability) and depression 
(such as fatigue, poor sleep, and appetite) are also part of the 
migraine clinical spectrum [69–71].

Individuals with migraine headache were significantly 
associated with reduced role functioning and disability com-
pared to those without migraine in our sample. The current 
study results are consistent with the results of other popula-
tion-based studies [72] as well as clinical trials [73]. Lipton 
et al. reported that migraine is associated with marked dis-
ability, with more than half of those with migraine reporting 
severe impairment in activity with reduced work or school 
productivity [72]. Another study similarly reported that 91% 
of participants reported limitations in everyday function-
ing while experiencing a migraine headache [60]. Saunders 
et al. found that individuals with migraine experienced role 
disability on 25.2% of the last 30 days compared with 9.7% 
days for an individual without migraine [74]. The substan-
tial impact is because of its high prevalence, the burden on 
social relationships [75, 76], and its association with other 
comorbid conditions [77].

Our findings should be considered in light of the study’s 
limitations. First, the prevalence of migraine was assessed 
through a single question and using self-report. While this 
provides an overview of the prevalence of migraine among 
the general population in Singapore, a more comprehen-
sive tool may be required to develop a better understanding 
of migraine in the local population as a single-item self-
report measure is not as precise and reliable as a structured 
interview. Information regarding duration and frequency of 

migraine, diet patterns, and lifestyle is also needed to gain 
further insight into migraine headache in this population 
[44]. Second, about 30% of the randomly selected sam-
ple was not interviewed due to non-response which could 
have lead to an underestimation of the prevalence as indi-
viduals who refused to participate may have a higher preva-
lence of mental and physical illnesses. Third, participants 
may also have under-reported or been reluctant to report 
experiencing symptoms of migraine headache. Finally, the 
cross-sectional design of this study limited any causal infer-
ences from being made. Self-reported data are subjected to 
recall bias which limited our ability to determine whether 
migraine headache and psychiatric conditions occurred at 
the same or different points of time in the participant’s life. 
A bidirectional relationship between migraine headache and 
psychiatric conditions has been suggested in longitudinal 
studies, wherein it has been proposed that the burden and 
distress associated with migraines can cause or contribute 
to psychiatric disorders. In a longitudinal general popula-
tion study of young adults, Breslau and Davis found that 
a history of migraine significantly increased the rate of 
first-time panic disorder, while a longitudinal study by Rist 
et al. found that middle-aged women with migraine were at 
increased risk of incident depression [78, 79]. On the other 
hand, a study by Mercante et al. reported that anxiety disor-
ders preceded migraine headache in terms of age of onset. 
The onset of migraine tended to occur late in the anxiety 
group compared to controls, suggesting that migraines are a 
long-term consequence of untreated anxiety disorder [80]. A 
study by Merikangas et al. reported that anxiety was shown 
to precede migraine in most patients, which in turn preceded 
depression, and that the ages of onset of each disorder were 
significantly correlated [81]. Pine et al. found that major 
depression in adolescents predicted the new onset of head-
aches in young adulthood [82]. Thus, future studies with a 
longitudinal design are necessary to explore possible causal 
relationships.

These limitations notwithstanding, this is a single-phase 
assessment, using a well-established instrument with face-
to-face interviews, which ensured accurate and detailed col-
lection of information from all individuals. The study has a 
large sample size, with a high response rate that provides 
confidence in the results and improves generalizability.

Conclusions

The present study established that migraine headache is 
prevalent in Singapore with 1 in 12 people in the popula-
tion having lifetime migraine headache. The study found 
a significant association between migraine headache and 
psychiatric disorders and established its negative impact 
on functioning and disability. These findings can help 
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to create awareness and encourage holistic coordinated 
approaches to the management of migraine in health care 
settings.
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