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ABSTRACT
Purpose  Evidence about the associations of migraine 
features with cardiovascular risk profiles in Chinese 
population is lacking. The Migraine Exposures and 
Cardiovascular Health in Hong Kong Chinese Women 
(MECH-HK) cohort was constructed to investigate 
longitudinal migraine features and their cardiovascular 
implications in Hong Kong Chinese women.
Participants  We enrolled 4221 Hong Kong Chinese 
women aged 30 years or above from October 2019 to 
December 2020. Demographics, reproductive information, 
lifestyle factors, disease history, blood lipids and glucose, 
anthropometrics and body compositions were measured 
during baseline and follow-up. Migraine diagnosis followed 
the International Classification of Headache Disorders-3 
criteria. Migraine features were longitudinally tracked 
using a migraine diary and summarised by a wide range 
of epidemiological metrics. Cardiovascular health was 
assessed using the Framingham risk score (FRS).
Findings to date  From October 2021 to June 2023, 
3455 women completed the first follow-up measurement. 
The retention rate was 81.9%. The average age at 
baseline was 54.40 years. The mean blood glucose, 
high-density lipoprotein cholesterol and low-density 
lipoprotein cholesterol levels were 6.44 mmol/L, 65.06 mg/
dL and 102.40 mg/dL, respectively. The average FRS was 
0.06. Participants had a 10.3% prevalence of migraine 
or probable migraine. After 1.27 years of follow-up, the 
median migraine attack frequency was 0.99 attacks/
month, with an incidence rate of 2.55 attacks/person-
month and a median duration of 7.70 hours/attack. 
Sleep problems (64.7%) and stress (54.0%) were the 
top triggers, while prevalent accompanying symptoms 
were nausea (67.4%), photophobia (39.9%), phonophobia 
(30.0%) and vomiting (26.2%). Migraine auras included 
blurred visions (59.6%), flashing lights (41.3%), blind spots 
(33.0%), pins and needles (6.4%) and halo (1.8%).
Future plans  The follow-up for the cohort will be 
implemented every 2 years. MECH-HK will provide unique 
longitudinal data on migraine features in Hong Kong 
women. The linkage between migraine features and 
cardiovascular disease risk progression will be identified 
by a long-term observation.

INTRODUCTION
Migraine is a debilitating neurological 
disorder characterised by recurrent headache 

attacks, affecting approximately 14–15% of 
individuals worldwide.1 2 Repeated migraine 
attacks are agony to patients with migraine, 
severely impair their quality of life and 
daily functions and lead to a significant loss 
of work time and reduced performance. 
According to the Global Burden of Disease 
Study, migraine is the second leading cause 
of disability worldwide, accounting for 4.9% 
of the global burden of disease measured in 
years lived with disability.3 Although migraine 
is often not typically regarded by the public 
as a serious health condition due to its non-
fatal and predominantly episodic nature, its 
substantial public health significance lies in 
its causal relationships with pain, disability 
and damaged social and personal life.

Migraine-specific neurovascular dysfunc-
tions have led to speculation that migraine 
may increase the risk of cardiovascular 
disease (CVD). Epidemiological studies have 
consistently revealed a significant association 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Migraine Exposures and Cardiovascular Health in 
Hong Kong Chinese Women (MECH-HK) is the first 
cohort to evaluate the longitudinally migraine fea-
tures and the cardiovascular disease (CVD) risk links 
in an Asian population, specifically initiating the first 
female cohort in Hong Kong.

	⇒ Migraine features were longitudinally and consec-
utively recorded by a migraine diary. A wide range 
of epidemiological metrics were used to describe 
the migraine features in terms of migraine attack 
incidence and frequency, attack duration and inten-
sity, and prevalence and reporting rate of specific 
migraine features.

	⇒ The establishment of baseline infrastructure and the 
follow-up lay the groundwork for investigating the 
impact of migraine and other risk factors on CVD 
incidence and mortality among Chinese women in 
Hong Kong.

	⇒ The brief 1.27 year first follow-up period was the 
typical limitation. Long-term observation is needed 
for tracking enough CVD events.
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between migraine and an elevated risk of stroke,4 5 myocar-
dial infarction (MI),5 6 overall CVD7 8 and mortality due 
to CVD.9 However, most of these studies have primarily 
focused on Western populations. Moreover, these studies 
lacked comprehensive data on specific migraine features, 
such as migraine frequency, duration, intensity and their 
longitudinal, dynamic variations. Understanding these 
longitudinal migraine features is pivotal for identifying 
the subgroup of people with migraine at the highest risk 
of CVD, thereby facilitating more effective, targeted treat-
ments. As such, it is compelling to investigate whether 
certain longitudinal variations and patterns in migraine 
features are particularly associated with a higher CVD 
risk.

In response to this gap in knowledge, the Migraine 
Exposures and Cardiovascular Health in Hong Kong 
Chinese Women (MECH-HK) cohort was established. 
This cohort aims to prospectively collect long-term, 
longitudinal migraine features and cardiovascular health 
information among adult Chinese women living in Hong 
Kong, compare cardiovascular risk between people with 
and without migraine and examine the contributions 
of different longitudinal migraine features in the risk of 
developing CVD. This manuscript provides a compre-
hensive MECH-HK cohort profile, detailing the cohort 
methodology, baseline characteristics and reporting 
on longitudinal migraine features between Janury 2020 
and December 2023. The associations between migraine 
status and longitudinal migraine features and cardiovas-
cular health will be reported in future publications with 
longer follow-up data.

COHORT DESCRIPTION
Study design and setting
MECH-HK is a longitudinal, prospective cohort study 
targeting adult women in Hong Kong of Han Chinese 
ethnicity. The inclusion criteria were (1) aged 30 years 
and above, (2) both parents of Han Chinese descent, 
(3) residing in Hong Kong, (4) proficient in Chinese 
or English and (5) agree to provide written consent. 
The exclusion criteria included (1) mixed genetic back-
ground; (2) a clinical diagnosis of CVDs including MI, 
coronary insufficiency, angina, ischaemic stroke, haemor-
rhagic stroke, transient ischaemic attack, peripheral artery 
disease and heart failure; and (3) cognitive disorder, or 
have any psychiatric disease that cannot provide accurate 
information.

We employed a multiple sampling framework to iden-
tify study participants. First, we invited collaborating 
organisations and clinics located across various districts in 
Hong Kong to recruit participants. These organisations 
included the Family Planning Association of Hong Kong 
(FPAHK), Hong Kong Federation of Women’s Centres 
(HKFWC), Huazhou Hometown Association (HHA), 
Association of Hong Kong Nursing Staff (AHKNS) and 
the Integrative Health Clinic (IHC) of The Hong Kong 
Polytechnic University. FPAHK, KFWC and HHA are 

non-profit organisations in Hong Kong that provide 
broad spectrum of services tailored to the specific needs 
of Hong Kong residents. Second, FPAHK randomly 
invited eligible women using their services to participate 
in our study. HKFWC, HHA, AHKNS and IHC randomly 
selected registered members and sent email invitations 
to these members to participate in the study. Written 
informed consent was obtained from each eligible woman 
who agreed to participate in the study. Ethical approval 
was obtained from the Human Research Ethics Review 
Committee of the Hong Kong Polytechnic University 
(Ref.: HSEARS20171229004).

From October 2019 to December 2020, 4656 women 
were invited for the study. After exclusions (135 declined, 
28 were <30 years, 14 had stroke, 12 had MI, 70 failed to 
provide informed consent and 176 were uncontactable 
for baseline assessment), 4221 participants were included 
in this cohort and underwent baseline assessment (online 
supplemental figure 1).

Data collection
Data collection included a self-administered question-
naire, anthropometric and body composition measure-
ments and blood tests. Participants with migraine and 
probable migraine were required to keep a migraine 
diary, submitting monthly reports to facilitate the longi-
tudinal assess of the migraine features. The collected vari-
ables and relevant data sources are summarised in table 1.

Identification of migraine cases
The migraine diagnostic procedure, shown in online 
supplemental figure 2, began with a baseline question-
naire asking participants if they had experienced head-
aches in the past year. Affirmative responses prompted 
completion of the ID Migraine, a quick and validated 
screening tool for migraine identification,10 11 while 
negative ones led to a question about previous doctor-
diagnosed migraines. Participants either screening posi-
tive in ID Migraine or having a prior diagnosis were 
considered potential migraine cases. Those with nega-
tive ID Migraine results or no prior diagnosis underwent 
further evaluation for a history of migraine attacks during 
their lifetime. The specific screening criteria included the 
presence of symptoms of photophobia, phonophobia, 
nausea and vomiting during headache episodes, or the 
manifestation of neurologic symptoms such as visual 
flashes or pins and needles within an hour preceding the 
onset of the headache. Individuals who were found to 
have a history of migraine attacks were also considered as 
potential migraine cases. A neurologist collaborating with 
our team conducted telephone interviews with all initially 
screened potential migraine participants, identifying 
migraine, probable migraine, non-migraine headache 
and non-headache groups according to the International 
Classification of Headache Disorders 3 (ICHD-3).12 Addi-
tionally, migraine participants were further sub-classified 
by the neurologist into those with aura, without aura and 
with and without aura migraines, following the ICHD-312. 
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Table 1  Collected variables and relevant data sources in the Migraine Exposures and Cardiovascular Health in Hong Kong 
Chinese Women cohort

Variable group Specific variables Sources

Demographic 
information

Age; marital status; who the respondent is residing with; educational 
level; monthly family income; employment status

Baseline and follow-up questionnaire

Migraine screening 
variables

Headache in the past 1 year; at least two headaches in the past 3 
months; willingness to consult doctors with headache; headaches 
interfere with daily life; headache accompanied with nausea or 
photophobia in the past 3 months; headache limited activities for a 
day or more in the past 3 months; diagnosed migraine by a doctor; 
age of migraine diagnosed; migraine treatment; age of first migraine 
attack; migraine family history; history headache symptoms and 
treatment

Baseline and follow-up questionnaire*

Migraine features Migraine frequency, migraine duration, migraine intensity, migraine 
aura (blurred vision, flashing lights, dark spots, etc.), accompanying 
symptoms (nausea, vomiting, photophobia, phonophobia, etc.), 
migraine relief medication

Monthly migraine diary follow-up

Anthropometric 
variables

Height†; weight‡; waist circumferencec§; hip circumference¶; thigh 
circumference**

Baseline and follow-up field measurement

Body composition Total body water; protein; minerals; body fat mass (BFM); fat-free 
mass (FFM); skeletal muscle mass; percent body fat (BFM%); FFM of 
the right arm/left arm/trunk/right leg/left leg; FFM% of the right arm/
left arm/trunk/right leg/left leg; BFM of the right arm/left arm/trunk/
right leg/left leg; BFM% of the right arm/left arm/trunk/right leg/left 
leg; basal metabolic rate; waist-to-hip ratio; visceral fat level; obesity 
degree

Baseline and follow-up body composition test

Blood pressure†† Systolic blood pressure, diastolic blood pressure Baseline and follow-up field measurement

Lifestyle factors Computer and cellphone use; smoking and drinking status; passive 
smoking status; dietary experience including hunger, fasting and binge 
eating in the past 1 year; breakfast frequency in the past 7 days; food 
frequency in the past 1 month (fresh fruits, vegetables, etc.); daily fruit, 
vegetables and protein consumption; walking, moderate-intensity 
activities and vigorous intensity activities

Baseline and follow-up questionnaire‡‡

Sleep quality Pittsburgh Sleep Quality Index score Baseline and follow-up questionnaire§§

Stress Perceived Stress Scale score Baseline and follow-up questionnaire¶¶

Blood lipids and 
glucose

Blood glucose; TC; HDL-C; TG; LDL-C; TC/HDL-C Baseline and follow-up blood test

Reproductive 
information

Menstrual age; menstrual cycle regularity; infertility; current pregnancy 
status; pregnancy and birth history; breastfeeding history; use of 
oral/short-acting/emergency contraceptives; menopausal state; age 
of menopause; cause of menopause (surgical or natural); hormonal 
replacement therap

Baseline and follow-up questionnaire

Body health and 
disease information

Body and breast check in the past 2 years; current body type; vitamin 
supplement; traditional Chinese medicine; other supplement; blood 
pressure situation; diagnosis, treatment and family history of chronic 
diseases (hypertension, diabetes, etc.)

Baseline and follow-up questionnaire

Early life factors Weight at 18 years; birth weight; premature; twins Baseline and follow-up questionnaire

Fatigue Perceived fatigue degree Baseline and follow-up questionnaire

*Embedded with the ID Migraine, a validated screening tool for migraine identification
†To the nearest 0.1 cm
‡To the nearest 0.1 kg with light clothes and without shoes
§Measured at the midpoint between the lower rib margin and the iliac crest to the nearest 0.1 cm when the participant is standing up
¶Measured around the widest portion of the buttocks to the nearest 0.1 cm when the participant is standing up
**Measured around the midpoint between the inguinal crease and the proximal border of the patella to the nearest 0.1 cm when the participant is 
standing up
††After at least 15 min of resting
‡‡Embedded with the Physical Activity Questionnaire-Short Form (IPAQ-SF) to assess physical activity levels
§§Embedded with the Pittsburgh Sleep Quality Index (PSQI) to assess sleep quality and disturbances
¶¶Embedded with the Perceived Stress Scale (PSS-14) to measure the degree of perceived stress
TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; TG, triglyceride; LDL-C, high-density lipoprotein cholesterol; HCHOL, high 
cholesterol; MI, myocardial infarction.
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Specifically, probable migraine denotes conditions with 
migraine-like manifestations, but lacking one criterion 
for definitive diagnosis per the ICHD-312. Migraine with 
aura is characterised by transient neurological distur-
bances, such as visual, sensory or language symptoms, 
which precede the onset of the migraine.12 Migraine 
without aura presents as a migraine episode without the 
preliminary neurological symptoms.12 Migraine with 
and without aura denotes individuals who experience 
episodes of both types interchangeably.12

Migraine features
Participants diagnosed with migraine and probable 
migraine were instructed to maintain a migraine diary 
throughout the study period. This diary was to record 
specific details for each migraine attack, including (1) 
the date and duration of the migraine attack (start and 
end times); (2) the intensity of the headache, rated on 
a visual scale from 0 to 10; (3) any transient neurolog-
ical disturbances, such as visual, sensory or language 
symptoms, that precede the migraine attack (referred 
to as 'migraine aura' in the text); (4) any accompanying 
symptoms occurring concurrently with the migraine 
attack, such as photophobia, phonophobia, nausea and 
vomiting; (5) any medication to alleviate pain; and (6) 
potential migraine triggers, such as menstrual, weather 
variation and stress. Participants with migraine and prob-
able migraine were contacted monthly through WhatsApp 
and were asked to provide their migraine diary for the 
preceding month. A wide range of metrics was defined 
to describe the migraine features in terms of migraine 
attack frequency and incidence, intensity and duration 
and prevalence and reporting rate. These metrics were 
adapted from definitions used in previous migraine 
studies.12–14 As shown in table 2, for example, migraine 
attack frequency (MAF) refers to the mean number of 
migraine attacks per month,12 while migraine attack 
incidence (MAI) was defined as the mean number of 
migraine attacks per person each reporting month.13 The 
metrics were also adjusted—djusted MAF (aMAF) and 
djusted MAI (aMAI)—to reflect counts exclusively during 
months with reported migraine attacks (table 2). Further-
more, to quantify migraine triggers, symptoms and auras, 
the prevalence was calculated as the proportion of partic-
ipants demonstrating a specific feature, and the reporting 
rate was defined as the frequency of a specific feature in 
monthly migraine diary reports14 (table 2).

Anthropometric and body composition measurement
Height was measured to the nearest 0.1 cm using a stadi-
ometer, and the body weight was measured using the 
body composition measurement machine (see next para-
graph for details) to the nearest decimal place. Waist, hip 
and thigh circumferences were measured using a non-
stretchable tape to the nearest 0.1 cm.

Body composition was measured using the InBody 270 
bioelectrical impedance analysis device (InBody Co., 
Ltd.), a reliable and valid tool highly correlated with 

the gold-standard dual-energy x-ray absorptiometry.15 
This non-invasive, portable analyser uses multiple elec-
trical frequencies to assess parameters like fat mass, lean 
mass, protein, minerals and basal metabolic rate. Partic-
ipants stood barefoot with arms at sides on the device, 
which sent a small current through the body via hand 
and foot electrodes. The device calculated resistance to 
this current to estimate body composition. Trained staff 
performed all measurements, with regular calibration to 
ensure accuracy.

Conventional cardiovascular risk factors
The conventional cardiovascular risk factors, including 
hypertension, obesity, smoking, drinking, physical activity, 
sleep quality and stress, were assessed in this study. Blood 
pressure was measured using an electronic sphygmoma-
nometer after participants had been seated for at least 
15 min. Two consecutive measurements were taken, and 
the average value was calculated and used as the final 
blood pressure value. Hypertension was defined as a 
systolic blood pressure (SBP) of ≥140 mmHg or a diastolic 
blood pressure (DBP) of ≥90 mmHg according to the 
2018 Chinese guidelines for the management of hyper-
tension.16 The participants self-report hypertension diag-
nosed by the doctor or currently using anti-hypertensive 
medications were classified as hypertension cases as well. 
Body mass index (BMI) was calculated by dividing the 
weight in kilograms by the square of the height in metres. 
Overall obesity was defined as a BMI of ≥28 kg/m², and 
central obesity was defined as a waist circumference of 
≥80 cm according to the Chinese Obesity and Weight 
Guidelines.17

The smoking and drinking status of the participants 
was self-reported through the questionnaire. Partici-
pants were asked to indicate whether they were current 
smokers, former smokers or non-smokers. The smokers 
were also asked about the age of smoking initiation. 
Participants were asked to disclose their current drinking 
habits, including the frequency of alcohol consumption 
(daily, weekly, monthly, etc.).

Physical Activity Questionnaire-Short Form (IPAQ-
SF) was used to assess participants’ physical activity 
levels. Participants were asked to report the number 
of days and the amount of time spent in vigorous-
intensity, moderate-intensity and walking activities in 
the past 7 days.18 IPAQ-SF also asked about the time 
spent sitting during a typical weekday. IPAQ-SF was 
scored according to its scoring protocol, which assigns 
metabolic equivalent (MET) values to different activ-
ities based on their intensity.18 The total physical 
activity score was calculated by summing the MET-
minutes per week for each activity category,18 and 
the PA level was classified as high-, moderate and low 
level accordingly.

Sleep quality was measured by the Chinese version 
of the Pittsburgh Sleep Quality Index (PSQI).19 A 
19-item scale evaluating seven aspects of sleep in the 
previous month, including duration, disturbance, 
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latency, daytime dysfunction due to sleepiness, effi-
ciency, quality and medication usage. Each compo-
nent, rated from 0 to 3, contributed to an overall 
score between 0 and 21, where higher scores denoted 
poorer sleep quality.19 A PSQI score over 5 suggested 
poor sleep or insomnia.

Perceived Stress Scale (PSS-14) was used to 
measure the stress level. The PSS-14 consists of 14 

items that ask about the extent to which individ-
uals feel that their lives are unpredictable, uncon-
trollable and overloaded over the past month.20 
Participants were asked to rate each item on a five-
point Likert scale, ranging from 0 (never) to 4 (very 
often).20 The total score ranged from 0 to 56, with 
higher scores indicating higher levels of perceived 
stress.20

Table 2  Definition of metrics of migraine features in the Migraine Exposures and Cardiovascular Health in Hong Kong Chinese 
Women cohort

Metrics* Abbreviations Unites Definition Calculation

Migraine attack 
frequency†

MAF Attacks/month Mean number of migraine 
attacks per reporting month

Dividing the total number of migraine 
attacks reported by a participant with 
migraine or probable migraine by the 
total number of reporting months for that 
participant.

Adjusted migraine 
attack frequency†

aMAF Attacks/month Mean number of migraine 
attacks per migraine month

Dividing the total number of migraine 
attacks reported by a participant with 
migraine or probable migraine by the 
total number of migraine months for that 
participant.

Migraine attack 
incidence‡

MAI Attacks/person-months Mean number of migraine 
attacks per person each 
reporting month

Dividing the total number of migraine 
attacks reported by all participants with 
migraine or probable migraine by the 
total number of reporting months for all 
participants with migraine or probable 
migraine.

Adjusted migraine 
attack incidence‡

aMAI Attacks/person-months Mean number of migraine 
attacks per person each 
migraine month

Dividing the total number of migraine 
attacks reported by all participants with 
migraine or probable migraine by the 
total number of migraine months of all 
participants with migraine or probable 
migraine.

Migraine duration per 
attack†

MDA Hours Migraine duration per attack Dividing the total migraine attack duration 
reported by a participant with migraine or 
probable migraine by the total number of 
migraine attacks of that participant.

Migraine duration per 
month†

MDM Hours Migraine duration per month Dividing the total migraine attack duration 
reported by a participant with migraine or 
probable migraine by the total number of 
migraine months of that participant.

Migraine intensity† MI – Mean migraine intensity Dividing the sum of migraine intensity 
score reported by a participant with 
migraine or probable migraine to the 
total number of migraine attacks of that 
participant.

Prevalence§¶ – – Proportion of participants 
demonstrating a specific 
feature.

Dividing the total number of participants 
with migraine or probable migraine who 
demonstrate a specific feature by the total 
number of participants with migraine or 
probable migraine.

Reporting ratec§¶ – – Frequency of a specific 
feature in monthly migraine 
diary reports.

Dividing the total number of migraine 
reports that include a specific feature by 
the total number of migraine reports.

A reporting month refers to any month during which participants with migraine or probable migraine report their migraine situation, whether or not 
they experienced a migraine attack.
Migraine month refers to the month in which migraine attacks were reported.
*All metric definitions were adapted from definitions used in previous migraine studies12–14

†Source: The International Classification of Headache Disorders, third edition12

‡Source: An age-period-cohort analysis for the GBD 201913

§Source: Migraine in America Symptoms and Treatment (MAST) Study14

¶For describing migraine triggers, symptoms and auras
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Table 3  Baseline characteristics of the participants in the Migraine Exposures and Cardiovascular Health in Hong Kong 
Chinese Women cohort

Variables Overall

Stratification by age group

P value<45 years 45–64 years ≥65 years

No. of participants 4221 717 3004 500

Demographic characteristics

Age, mean (SD), years 54.40 (9.75) 37.61 (4.33) 56.20 (5.31) 67.64 (2.55) <0.001

Marital status, n (%) <0.001

 � Single 956 (22.6) 190 (26.5) 650 (21.6) 116 (23.2)

 � Divorced/separated/widowed 507 (12.0) 46 (6.4) 351 (11.7) 110 (22.0)

 � Married/cohabitating 2758 (65.3) 481 (67.1) 2003 (66.7) 274 (54.8)

Lived with partner/parents/children, n (%) 3418 (81.0) 656 (91.5) 2441 (81.3) 321 (64.2) <0.001

Education level, n (%) <0.001

 � Primary or below 315 (7.5) 5 (0.7) 198 (6.6) 112 (22.4)

 � Secondary or matriculation 2548 (60.4) 331 (46.2) 1936 (64.4) 281 (56.2)

 � Tertiary or above 1358 (32.2) 381 (53.1) 870 (29.0) 107 (21.4)

Monthly family income, n (%) <0.001

 � <$40 000 2819 (66.8) 375 (52.3) 1993 (66.3) 451 (90.2)

 � $40 000–$79 999 1061 (25.1) 251 (35.0) 772 (25.7) 38 (7.6)

 � ≥$80 000 341 (8.1) 91 (12.7) 239 (8.0) 11 (2.2)

Employed, n (%) 2241 (53.1) 530 (73.9) 1652 (55.0) 59 (11.8) <0.001

Anthropometric and body composition

 � BMI, mean (SD), kg/m2 23.04 (3.57) 22.33 (3.61) 23.16 (3.56) 23.31 (3.46) <0.001

 � Waist circumference, mean (SD), cm 78.26 (10.33) 74.07 (12.40) 78.76 (9.63) 80.75 (9.91) <0.001

 � Hip circumference, mean (SD), cm 94.28 (7.95) 93.36 (11.17) 94.58 (7.27) 93.62 (6.62) <0.001

 � Thigh circumference, mean (SD), cm 53.07 (5.81) 53.15 (6.27) 53.29 (5.67) 51.61 (5.86) <0.001

 � Waist-to-hip ratio, mean (SD) 0.83 (0.05) 0.83 (0.05) 0.83 (0.05) 0.83 (0.05) 0.62

 � Body fat mass (BFM), mean (SD), kg 18.72 (6.27) 17.85 (6.57) 18.84 (6.28) 18.81 (5.86) 0.008

 � Fat-free mass (FFM), mean (SD), kg 37.53 (4.42) 38.89 (4.58) 37.54 (4.39) 36.41 (4.14) <0.001

 � Percent body fat (BFM%), mean (SD), kg 32.48 (6.50) 30.44 (6.64) 32.67 (6.47) 33.34 (6.20) <0.001

Cardiovascular risk factors

 � Systolic blood pressure, mean (SD), mmHg 123.68 (17.73) 114.01 (14.33) 123.97 (17.40) 132.71 (17.89) <0.001

 � Diastolic blood pressure, mean (SD), mmHg 76.21 (10.62) 73.39 (10.76) 76.74 (10.56) 76.22 (10.33) <0.001

 � Hypertension*, n (%) 1085 (25.7) 36 (5.0) 823 (27.4) 226 (45.2) <0.001

 � Overall obesity, n (%) 370 (8.8) 53 (7.4) 271 (9.0) 46 (9.2) 0.36

 � Central obesity, n (%) 1706 (40.4) 171 (23.8) 1268 (42.2) 267 (53.4) <0.001

 � Current smokers, n (%) 97 (2.3) 45 (6.3) 51 (1.7) 1 (0.2) <0.001

 � Current drinkers, n (%) 496 (11.8) 126 (17.6) 343 (11.4) 27 (5.4) <0.001

 � Physical activity levels, n (%)

 �   Low 306 (7.2) 131 (18.3) 159 (5.3) 16 (3.2) <0.001

 �   Medium 1114 (26.4) 293 (40.9) 742 (24.7) 79 (15.8)

 �   High 2801 (66.4) 293 (40.9) 2103 (70.0) 405 (81.0)

 � Pittsburgh Sleep Quality Index 6.20 (3.58) 5.84 (3.23) 6.23 (3.59) 6.55 (3.93) 0.004

 � Insomnia, n (%) 2066 (48.9) 319 (44.5) 1500 (49.9) 247 (49.4) 0.03

 � Perceived Stress Scale-14 score 24.25 (6.25) 25.61 (6.85) 24.11 (6.06) 23.22 (6.21) <0.001

 � Glucose, mean (SD), mmol/L 6.44 (1.90) 6.14 (1.47) 6.46 (1.60) 6.58 (3.35) 0.001

 � Diabetes†, n (%) 269 (6.4) 13 (1.8) 197 (6.6) 59 (11.8) <0.001

Continued
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Blood lipids and glucose
Blood glucose and lipid levels were measured using 
point-of-care testing devices that required obtaining 
a small drop of capillary blood through a fingerstick. 
The ACCU-CHEK Performa device was used to measure 
blood glucose levels, while the CardioChek PA device was 
employed to measure total cholesterol (TC), low-density 
lipoprotein cholesterol (LDL-C), high-density lipopro-
tein cholesterol (HDL-C) and triglyceride (TG) levels. 
The ACCU-CHEK Performa has been identified with 
acceptable precision (coefficient of variation <14%),21 
and the CardioChek PA showed a high clinical agreement 
from 94.6% to 97.7%.22–24 Participants were asked to fast 
for at least 8 hours before the measurement.

Framingham cardiovascular risk score
The primary outcome of this cohort study was the changes 
in the risk of CVD measured by the Framingham 10 year 
general cardiovascular risk score (FRS)25 from the base-
line to follow-up. The satisfactory performance of the 
FRS in Hong Kong Chinese women was recently reported 
in a population-based cohort study.26 The rationale for 
selecting the FRS as the outcome measure is its ability to 
detect of significant changes in cardiovascular risk within 

a relatively short time frame.27 28 The predictors used for 
calculating the FRS included age, treated and untreated 
SBP, current smoking status, diabetes, TC and HDL-C25.

Demographic and other variables
Demographic characteristics (age, marital status, educa-
tion, etc.), food frequency (fruits, meat, beans, etc.), daily 
food consumption (fruit, vegetables and protein), repro-
ductive information (menopausal state, age of meno-
pause, hormonal replacement therapy, etc.), chronic 
disease information (diagnosis, treatment, family history) 
and fatigue degree were also collected from the self-
administered questionnaire (table 1).

Follow-up
The first follow-up for the cohort was initiated in October 
2021 and is currently in progress. Follow-up assessments 
will be conducted every two years, using the same meth-
odology to ensure continuity and consistency in data 
collection. The cohort will be followed up for at least ten 
years.

To minimise the impact of dropout during the 
follow-up period, we have implemented a two-pronged 
approach. First, we consider participants who miss certain 

Variables Overall

Stratification by age group

P value<45 years 45–64 years ≥65 years

 � TC, mean (SD), mg/dL 197.87 (39.43) 177.10 (38.02) 201.67 (39.01) 194.65 (36.84) <0.001

 � HDL, mean (SD), mg/dL 65.06 (17.56) 63.75 (15.72) 65.79 (17.85) 61.92 (17.05) <0.001

 � TG, mean (SD), mg/dL 158.25 (94.05) 129.76 (81.25) 160.49 (94.81) 171.45 (95.67) <0.001

 � LDL, mean (SD), mg/dL 102.40 (33.62) 88.63 (31.53) 105.11 (33.47) 99.26 (33.04) <0.001

 � HCHOL‡, n (%) 1192 (28.2) 42 (5.9) 962 (32.0) 188 (37.6) <0.001

 � CHOL/HDL, mean (SD) 3.21 (0.88) 2.92 (0.79) 3.24 (0.89) 3.30 (0.84) <0.001

Framingham risk score (FRS) 0.06 (0.05) 0.02 (0.01) 0.06 (0.04) 0.11 (0.06) <0.001

Women’s reproductive information

 � Menstrual age, mean (SD) 12.87 (1.69) 12.75 (1.66) 12.84 (1.67) 13.19 (1.80) <0.001

 � Oral contraceptives, n (%) <0.001

 �   Never 2660 (63.0) 397 (55.4) 1970 (65.6) 293 (58.6)

 �   Former 1455 (34.5) 235 (32.8) 1013 (33.7) 207 (41.4)

 �   Current 106 (2.5) 85 (11.9) 21 (0.7) 0 (0.0)

Menopause, n (%) 2906 (68.8) 32 (4.5) 2374 (79.0) 500 (100.0) <0.001

Hormonal replacement therapy, n (%)

  �  Never 4109 (97.3) 702 (97.9) 2929 (97.5) 478 (95.6) <0.001

  �  Former 91 (2.2) 5 (0.7) 65 (2.2) 21 (4.2)

  �  Current 21 (0.5) 10 (1.4) 10 (0.3) 1 (0.2)

Data are presented as mean (SD) for continuous variables, and numbers (percentages) for categorical variables.
P values were calculated with Chi-square test for categorical variables and ANOVA for continuous variables.
*Self-report hypertension by physician diagnosis or systolic blood pressure of ≥140 mmHg or diastolic blood pressure of ≥90 mmHg.
†Self-report diabetes by physician diagnosis or fasting glucose of ≥7.0 mmol/L or random glucose of ≥11.1 mmol/L.
‡Self-report HCHOL by physician diagnosis or TC of ≥240 mg/dL or LDL-C of ≥160 mg/dL.
TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; TG, triglyceride; LDL-C, high-density lipoprotein cholesterol; HCHOL, high 
cholesterol.

Table 3  Continued
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follow-up assessments but return for later ones as success-
fully followed, recognising that temporary dropout does 
not necessarily invalidate a participant’s overall contribu-
tion.29 30 Second, we have implemented measures to mini-
mise dropout rates, including maintaining regular contact 
with participants through newsletters, emails and phone 
calls, collecting and updating comprehensive contact 
information at each follow-up and providing incentives 
in the form of supermarket coupons to encourage the 
completion of follow-up assessments.

Patient and public involvement
Patients or the general public were not involved in the 
design, conduct, reporting or dissemination plans of this 
study.

FINDINGS TO DATE
Follow-up status and baseline demographic information
As of June 2023, a total of 3455 participants have success-
fully completed the follow-up, achieving a retention rate 
of 81.9% (online supplemental figure 1). Overall, the 
participants had a mean age of 54.40 years, with approx-
imately one-third achieved a tertiary or higher degree 
(32.2%) and had a monthly family income of over 40 000 
HKD (33.2%). Of the participants, 65.3% were married 
or cohabitating, and 81.0% lived with their partner, 

parents or children (table 3). Generally, younger women 
were more likely to be married or cohabitating; to live 
with a partner, parents or children; to have higher educa-
tion and income levels; and to be employed (all p<0.05) 
(table 3).

Longitudinal migraine features
Out of all participants, 283 were diagnosed with migraine, 
153 with probable migraine and 128 with non-migraine 
headaches. Regarding the subtype of migraine, 44 were 
migraine with aura, 156 were migraine without aura and 
83 were migraine with and without aura.

Among the participants with migraine, the median 
of MAF and aMAF were 0.99 attacks/month and 2.26 
attacks/month, respectively; MAI and aMAI were 2.55 
attacks/person-months and 5.15 attacks/person-months, 
respectively; the median migraine duration per attack and 
migraine duration per month were 7.70 hours/attack and 
21.11 hours/month, respectively. The median migraine 
intensity (MI) was 5.25 (table  4). Similar results were 
observed for the participants with probable migraine 
(table 4). In stratified analysis by the migraine subtype, 
participants of migraine with aura experienced signifi-
cantly shorter duration and less intensity compared with 
those without aura and those who experienced migraines 
both with and without aura (all p<0.05) (table 4).

Table 4  Migraine features of the participants with migraine and probable migraine in the Migraine Exposures and 
Cardiovascular Health in Hong Kong Chinese Women cohort

Variables
Probable 
migraine Migraine

Migraine subtypes

P value
Migraine without 
aura

Migraine with 
aura

Migraine with and 
without aura

No. of participants in the 
cohort

153 283 156 44 83 –

No. of participants with at 
least one report month

143 270 146 43 81 –

No. of report month* 2446 5421 2981 876 1564 –

No. of migraine attack report 
month†

1147 2683 1401 418 864 –

MAF, median (IQR), attacks/
month

1.19 (0.21, 3.20) 0.99 (0.24, 2.89) 0.83 (0.17, 1.93) 1.14 (0.10, 3.51) 1.12 (0.58, 3.66) 0.12

aMAF, median (IQR), attacks/
month

2.72 (1.75, 5.00) 2.26 (1.46, 4.33) 2.01 (1.43, 3.63) 2.58 (1.73, 5.08) 2.50 (1.47, 4.43) 0.24

MAI, attacks/person-months 2.08 2.55 1.97 3.67 3.01 –

aMAI, attacks/person-months 4.44 5.15 4.2 7.69 5.45 –

MDA, median (IQR), hours 4.77 (2.43, 14.90) 7.70 (3.00, 
19.08)

8.22 (3.73, 19.32) 3.30 (1.17, 10.13) 9.47 (3.89, 23.53) 0.003

MDM, median (IQR), hours 17.68 (6.94, 43.44) 21.11 (8.01, 
48.00)

23.59 (9.51, 46.72) 13.57 (2.87, 
34.98)

25.25 (8.93, 61.17) 0.03

MI, median (IQR) 4.97 (3.84, 5.89) 5.25 (4.00, 6.34) 5.20 (4.05, 6.10) 4.61 (3.83, 5.32) 5.99 (4.08, 6.80) 0.02

Data are presented as median (IQR) for nonnormally distributed variables, and numbers (percentages) for categorical variables.
P values were calculated with Kruskal–Wallis rank sum test between different groups.
*Any month during which participants with migraine or probable migraine report their migraine situation, whether or not they experienced a migraine 
attack.
†The month in which migraine attacks were reported.
MAF, migraine attack frequency; aMAF, adjusted migraine attack frequency; MAI, migraine attack incidence; aMAI, adjusted migraine attack 
incidence; MDA, migraine duration per attack; MDM, migraine duration per month; MI, migraine intensity.
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For participants with migraine and probable 
migraine, the top five prevalent trigger factors were 
sleep problems, stress, weather variation, menstru-
ation and depression, as depicted in figure  1a. The 
reporting rate for sleep problems and stress was 
approximately one-third, while weather variation and 
menstruation were reported at around one-fourth. 
Additionally, the reporting rate for depression was 
less than 4% (figure 1a). In relation to accompanying 
symptoms among participants with migraine and 
probable migraine, figure  1b revealed that nausea 
exhibited the highest prevalence and reporting rate, 
followed by photophobia, phonophobia and vomiting. 
Regarding aura symptoms, blurred vision emerges 
as the most prevalent and frequently reported aura 

symptom, followed by flashes of light, blind spots, 
pins and needles and halos (figure 1c).

Baseline cardiovascular risk profile
Overall, the mean SBP and DBP were 123.68 mmHg 
and 76.21 mmHg, respectively. The mean BMI, 
percent of body fat and waist circumference were 
23.04 kg/m2, 32.48% and 78.26 cm, respectively. The 
prevalence rates for hypertension, overall obesity 
and central obesity were found to be 26.0%, 8.8% 
and 40.4% respectively. The minority of participants 
(2.3%) were smokers, while 11.8% of participants 
were drinkers. Over half of the participants (66.4%) 
had high physical activity level. Participants had an 
average PSQI score of 6.2 with 48.9% were suffered 

Figure 1  Migraine-related characteristics among participants with migraine and probable migraine. Prevalence was calculated 
by dividing the total number of participants with migraine or probable migraine who demonstrate a specific feature by the 
total number of participants with migraine or probable migraine. Reporting rate was calculated by dividing the total number of 
migraine reports that include a specific feature by the total number of migraine reports. Aura symptoms were calculated among 
the participants with migraine with aura and migraine with and without aura.
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from insomnia. The average blood glucose level 
was 6.44 mmol/L. TC, HDL-C, TG and LDL-C levels 
were 197.87 mg/dL, 65.06 mg/dL, 158.25 mg/dL 
and 102.40 mg/dL, respectively. The average PSS-14 
score was 24.2. The mean FRS was 0.06. The cardio-
vascular risk profiles according to three age groups (< 
45 years/45–64 years/≥65 years) are shown in table 3. 
Compared with younger women, older women exhib-
ited higher BMI, waist circumference, percentage of 
body fat, blood pressure, physical activity, PSS, blood 
glucose, TG levels and FRS score (all p<0.05). They 
also showed poorer sleep quality, a lower percentage 
of smoking and drinking and a higher prevalence of 
hypertension, diabetes, high cholesterol and central 
obesity (all p<0.05).

Strengths and limitations
The strengths of our study lie in its unique potential 
contributions to the field. First, our study is the first 
to longitudinally observe detailed migraine features 
and their relationship with CVD risk in an Asian popu-
lation, addressing a significant research gap. Second, 
we introduced a comprehensive set of metrics—attack 
incidence and a nuanced comparison of prevalence 
with reporting rates—to enhance understanding of 
migraine phenomena. Third, the rigorously detailed 
cohort data set a solid groundwork for subsequent 
investigations into CVD outcomes related to migraines 
in this population.

Nonetheless, our study was subject to certain limita-
tions. First, despite our sampling framework involving 
diverse organisations across different districts and 
randomly selecting participants from their service 
users and registered members, our study population 
may not fully represent the entire population of Hong 
Kong women. Second, the inclusion of only female 
participants limits the generalisability of our findings 
to the whole population. Third, the relatively short 
follow-up period did not allow for an adequate observa-
tion of CVD events, thereby precluding their use as the 
primary outcome of our research at the current stage. 
Instead, FRS was used. Fourth, recall bias from self-
reported questionnaires was an unavoidable concern 
although its random nature across participants likely 
did not systematically alter the findings. Lastly, the 
older age demographic of our study cohort (mean age: 
54.4 years) may have contributed to the lower migraine 
prevalence observed, as migraine prevalence typically 
peaks between the ages of 35 and 39 years and then 
decreases after this age range.31 Nevertheless, the age 
distribution of our cohort aligns with the demographic 
profile at higher risk for CVD. This ensures that our 
findings are particularly relevant for this group and 
supports our focus on investigating the association 
between migraines and CVD.
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