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Abstract 

Background  Despite the recognised high prevalence of migraines among bank employees, yet their healthcare 
utilisation patterns and the economic burden of migraines remain underexplored.

Aim  To examine migraine-related healthcare utilisation among bank employees in China, and to estimate the eco-
nomic burden of migraines.

Methods  A cross-sectional survey was conducted in Guizhou province, China between May and October 2022. The 
HARDSHIP questionnaire was used to identify migraine-positive individuals and enquire about their healthcare utilisa-
tion and productivity losses. A probabilistic decision-analytic model with a micro-costing approach was used to esti-
mate the economic burden from the perspectives of the healthcare system, employers, and society. All costs were 
expressed in 2022 United States dollars. One-way and probabilistic sensitivity analyses were performed.

Results  Nearly half of individuals with migraines reported not seeking medical care. Only 21.8% reported seeking 
outpatient consultations, 52.5% reported taking medicines, and 27.1% reported using complementary therapies. 
Chronic migraine patients had significantly higher healthcare utilisation than episodic migraine patients. Among 
individuals with a monthly migraine frequency of 15 days or more, 63.6% took inappropriate treatments by exces-
sively using acute medications. Migraines in the banking sector in Guizhou cost the healthcare system a median 
of $7,578.0 thousand (25th to 75th percentile $4,509.2–$16,434.9 thousand) per year, employers $89,750.3 thousand 
(25th to 75th percentile $53,211.6–$151,162.2 thousand), and society $108,850.3 thousand (25th to 75th percentile 
$67,370.1–$181,048.6 thousand). The median societal cost per patient-year is $3,078.1. Migraine prevalence and pro-
ductivity losses were identified as key cost drivers.

Conclusions  The study points to the need to raise awareness of migraines across all stakeholders and to improve 
the organisation of the migraine care system. A substantial economic burden of migraines on the healthcare system, 
employers, and society at large was highlighted. These cost estimates offer evidence-based benchmarks for assessing 
economic savings from improved migraine management, and can also draw the attention of Chinese policymakers 
to prioritise migraine policies within the banking and other office-based occupations.
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Introduction
Migraines stand as a significant and pressing public 
health concern [1–3], contributing to a substantial num-
ber of years lived with disability worldwide. This illness 
has consistently been identified in Global Burden of Dis-
ease studies as a major contributor to disability-related 
disease burden [4, 5]. Beyond the disabling effects of 
migraines, there is compelling evidence indicating that 
migraine elevates the risk of stroke and cardiovascular 
diseases [6, 7].

However, despite the well-documented impacts of 
migraines, the issues of underdiagnosis and undertreat-
ment remain widespread. This challenge is not exclusive 
to low- and middle-income countries, where resources 
are limited and healthcare access is often inadequate, it 
also prevails in high-income countries, including those 
in Europe and North America [8]. A concerning revela-
tion is that more than half of individuals suffering from 
migraines do not seek a medical diagnosis for their con-
ditions [9]. Furthermore, an even smaller proportion of 
them receive adequate treatment. This treatment gap is 
evident globally, highlighted by a survey finding show-
ing that only 49% of migraine sufferers in Germany 
receive adequate care [10], and in China, the use of 
triptans—a migraine-specific medication [2]—is almost 
non-existent [9].

Recent research has unveiled a notable prevalence 
of migraines among banking employees in China [11], 
aligning with findings from studies in various other coun-
tries [12, 13]. This prevalence is considerably higher than 
that observed in the general Chinese population [11]. 
Identified risk factors for migraines among bank employ-
ees include office environments [14], sedentary behav-
iours [15, 16], forward head postures [17] and excessive 
job pressure [18, 19]. While there has been recognition 
of the heightened prevalence of migraines in the bank-
ing sector, there remains a significant gap in publications 
examining the patterns of healthcare utilisation among 
bank employees suffering from migraines. This under-
scores the importance of investigating and understanding 
the healthcare-seeking behaviours of this specific popula-
tion to address the existing knowledge gap.

Migraines place a considerable economic burden on 
healthcare systems, employers, and society. Yet, there 
are no studies from China that report the per-patient 
costs from the three perspectives. Referencing exam-
ples from other countries, the annual cost per migraine 
patient to the healthcare system is $1,066.0 in Europe 
[20] and $7,578.1 in the United States (U.S.) [21]. All 

costs reviewed in the study have been converted to 2022 
United States dollars (USD) using Gross Domestic Prod-
uct (GDP) deflator indexes and purchasing power parity 
values, for comparison purposes. From the employers’ 
perspective, in the U.S., employees with migraines 
cost employers an additional $2,708.5 per patient-year 
[21]. Societally, the annual cost per patient amounts to 
$10,286.6 in the U.S. [21] and $15,148.2 in Europe [20]. 
Despite the well-established economic impacts, the spe-
cific costs of migraines among banking employees in 
China, a population with a notably high prevalence of 
migraines, remain undocumented. Capturing these costs 
within the specific population is vital, as it offers impor-
tant evidence-based insights for policymakers to guide 
prioritisation, shape policy development, and allocate 
health funds, particularly amidst resource constraints.

This study aims to examine migraine-related healthcare 
utilisation patterns and to estimate the economic burden 
of migraines among bank employees in China.

Methods
Study overview
The data analysed in this study were derived from a 
cross-sectional survey of bank employees in Guizhou 
province in China, conducted between May and October 
2022 [11]. Ethical approval for this research was obtained 
from the Research Ethics Committee of Guizhou Medi-
cal University in China (Approval number 2021251). The 
selection of bank employees was performed using prob-
ability sampling methods. Further details regarding the 
survey methodology (including study setting, partici-
pant eligibility, sample size and selection, and participant 
engagement), data processing, and participant character-
istics are available in our previously published paper [11]. 
Our study achieved a response rate of 97.2%, thus indi-
cating that we obtained a highly representative sample of 
bank employees. Figure 1 illustrates the research frame-
work for this study.

The HARDSHIP questionnaire, which was developed 
based on the third beta edition of the International Clas-
sification of Headache Disorders [22], was employed for 
migraine diagnosis in our survey. This instrument has 
been demonstrated to be ideal for diagnosing migraines 
in non-clinical settings across diverse cultures [23] and 
has been validated in the Chinese language [24]. Our sur-
vey findings indicated that 525 out of 1,929 employees 
were diagnosed with migraines, resulting in a prevalence 
rate of 27.2% (95% CI 25.2–29.2%) [11].
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In line with previous studies on healthcare utilisa-
tion patterns among Chinese individuals with migraines 
[25–28], our survey specifically targeted the utilisation 
patterns of outpatient consultations, diagnostic tests, 
medicines, and complementary therapies related to 
migraines among bank employees. Hospitalisations and 
emergency room visits were not considered in this study, 
as previous research has shown that these services are 
rarely used by migraine patients in China [25–27].

Moreover, using the data on healthcare utilisation, 
it was possible to estimate the direct medical costs of 
migraines. Simultaneously, using the data on migraine 
prevalence and related disability among bank employees 
in China, as outlined in our previous paper [11], enabled 
the estimation of the indirect costs of migraines.

Accordingly, the economic burden of migraines was 
estimated from the perspectives of the healthcare system, 
employers, and society. From the healthcare system’s per-
spective, direct medical costs were calculated, encompass-
ing costs related to outpatient consultations, diagnostic 
tests, medicines, and complementary therapies. Direct non-
medical costs were not considered, given that migraine suf-
ferers rarely utilise special transportation or social services 
for healthcare seeking [20]. From the employers’ perspec-
tive, indirect costs were estimated. The combination of both 
direct and indirect costs provided a holistic societal per-
spective on the economic burden of migraines.

The costs reported in this study are presented in 2022 
prices and are denominated in USD, adjusted using GDP 
deflator indexes (sourced from the World Bank database) 
and purchasing power parity values (sourced from the 
Organisation for Economic Co-operation and Develop-
ment database). The reporting of this study adhered to 

the guidelines outlined in the Consolidated Health Eco-
nomic Evaluation Reporting Standards 2022 (CHEERS 
2022) statement [29] and referred to the checklists spe-
cifically tailored for micro-costing studies [30].

Healthcare utilisation related to migraines
The HARDSHIP questionnaire incorporates a module on 
healthcare utilisation. However, since the questions and 
response options within this questionnaire may differ 
depending on the country setting, World Health Organi-
zation (WHO) experts recommend adapting the ques-
tionnaire to align with the specific healthcare system and 
country context [31].

The adapted HARDSHIP healthcare utilisation ques-
tionnaire is provided in Supplementary Material 1. Prior 
to its application, the questionnaire underwent a cross-
cultural validation to ensure its validity for the target pop-
ulation. The details of the cross-cultural validation process 
are further elucidated in Supplementary Material 1.

Migraines were categorised based on their frequency, 
with those occurring 15 days or more per month classi-
fied as chronic migraines (CM) and those occurring less 
than 15 days per month as episodic migraines (EM). Cat-
egorial data were presented by frequency (N) and per-
centage (%), while continuous data were presented by 
mean and standard deviation (SD), as well as median and 
range. The utilisation of healthcare resources between 
EM and CM patients was compared using the Chi-
square test (or Fisher’s exact test) for categorical data and 
using the Mann–Whitney U test for continuous data. A 
p-value < 0.05 was considered as statistically significant. 
All statistical analyses were performed using SPSS soft-
ware version 26 (IBM Corporation, Armonk, NY, U.S.).

Fig. 1  Research framework of this study
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Economic burden of migraines
Decision‑analytic modelling
A probabilistic decision-analytic model was developed 
to estimate the economic burden of migraines, using 
a micro-costing approach and adopting the perspec-
tives of the healthcare system, employers, and society 
(Fig.  2). The model was validated for face validity and 
internal validity, following established guidelines for 
model validation [32].

Given the chronic nature of migraine disease, a prev-
alence-based method was more suitable for studying its 
burden than an incidence-based method. This led to the 
adoption of a one-year time horizon for this model. The 
bottom-up approach was employed to estimate direct 
costs, while the human capital approach was employed to 
estimate indirect costs.

From the health system’s perspective, the model cap-
tured the current treatment practices for migraines in 
China, as previously reviewed. This includes outpatient 
consultations, diagnostic tests, medicines, and comple-
mentary therapies [25–28], enabling the estimation of 
direct medical costs. From the employers’ perspective, 
indirect costs were calculated by assigning monetary 

values to the decrease in work productivity experienced 
by individuals with migraines. From the societal per-
spective, the economic burden was the sum of direct and 
indirect costs attributed to migraines [33], irrespective of 
who bears these costs.

The data sources for the cost estimation were selected 
with caution, as it is important to mention that the data 
sources of a Cost-of-Illness (COI) study are related to 
the decision-making context, which is characterised by 
the jurisdiction, healthcare system, and population [35]. 
Given the jurisdiction and healthcare system in Guizhou 
province of China, this study employed the 2022 health-
care services tariff of Guizhou province, the statistical 
communiqué of the People’s Republic of China on the 
2022 national healthcare development, and a publicly 
available source “Medicine Price Checker” to determine 
unit costs of healthcare resources. Considering the spe-
cific population of bank employees in this model, our 
survey data served as the primary source to offer the best 
evidence on prevalence, healthcare utilisation, and pro-
ductivity losses, rather than existing literature. The cost 
estimation in this study was conducted on an annual 

Fig. 2  Decision-analytic model for the economic burden of migraines 

Note: This study simulated patients’ clinical pathways, considering outpatient visits at both public and private facilities. Since the unit costs 
of health services in China are available from an official tariff exclusively for public facilities, the study focused on detailing the outpatient visit 
pathway within these public healthcare settings. Typically, this pathway begins with an outpatient consultation, followed by diagnostic tests. 
The costs of these two components were aggregated to calculate the costs for outpatient visits at public facilities. Regarding outpatient visits 
at private facilities, there is no officially standardised tariff for healthcare services in China, as the pricing in these facilities is influenced by market 
forces. Nevertheless, the National Health Commission of the People’s Republic of China annually compiles an all-cause average fee per outpatient 
visit, encompassing outpatient consultations and diagnostic tests, across all providers [34]. This average fee per outpatient visit could be used 
to calculate the costs for outpatient visits at private facilities 

This model’s validation process included evaluations of face validity and internal validity, taking into account its realisability. Following established 
guidelines for model validation [32], the evaluation of face validity was carried out by the six experts mentioned in Supplementary Material 1, 
and the evaluation of internal validity was carried out by our research team
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basis, hence the application of a discount rate was not 
necessary.

Number of migraine sufferers
This study calculated the number of migraine sufferers 
by gender using Eq. (1):

Due to the unavailability of specific statistics on 
the population size of banking employees in China, 
employees in the financial sector were taken as a proxy 
population in this study. According to the Guizhou 
Provincial Bureau of Statistics [36], the financial sector 
employed 141.8 thousand individuals in 2022, with a 
male-to-female ratio of 50.4% to 49.6%. The prevalence 
of migraines, as reported in our previous publication 
[11], was 25.0% among males and 29.2% among females.

Direct costs
According to the decision-analytic model depicted in 
Fig.  2, individuals receiving migraine treatment may 
have costs for outpatient visits, medicines, and com-
plementary therapies. The direct costs were calculated 
using Eq. (2):

Among these, the costs for outpatient visits encom-
pass costs for outpatient consultations and diagnostic 
tests. These costs were determined by multiplying the 
respective unit costs in 2022 by the estimated annual 
utilisation of migraine-related healthcare services, as 
illustrated in Eq.  (3). The specific unit costs were esti-
mated and can be found in Supplementary Material 2. 
Meanwhile, the annual estimates for migraine-related 
utilisation of outpatient consultations and diagnostic 
tests were calculated using our survey data.

As depicted in the decision-analytic model in Fig.  2, 
this study simulated patients’ clinical pathways, 

(1)

Number of migraine sufferers by gender
= Population size

× Proportion of males or females
× Prevalence rate of migraines by gender

(2)

Direct costs
= Costs for outpatient visits

+ Costs for medicines
+ Costs for complementary therapies

(3)
Costs for outpatient consultations or diagnostic tests

= Unit cost of a consultation/test
× Annual number of consultations/tests

considering outpatient visits at both public and pri-
vate facilities. Since the unit costs of health services in 
China are available from an official tariff exclusively for 
public facilities, the study focused on detailing the out-
patient visit pathway within these public healthcare set-
tings. Typically, this pathway begins with an outpatient 
consultation, followed by diagnostic tests. The costs 
of these two components were aggregated to calculate 
the costs of outpatient visits at public facilities. Regard-
ing outpatient visits at private facilities, there is no offi-
cially standardised tariff for healthcare services in China, 
as the pricing in these facilities is influenced by market 
forces. Nevertheless, the National Health Commission 
of the People’s Republic of China annually compiles an 
all-cause average fee per outpatient visit, encompassing 
outpatient consultations and diagnostic tests, across all 
providers [34]. This average fee per outpatient visit could 
be used to calculate the costs for outpatient visits at pri-
vate facilities.

To estimate the costs for medicines, the annual num-
ber of medication days for each medicine was multi-
plied by the corresponding daily cost, as illustrated in 
Eq.  (4). This calculation aligns with the HARDSHIP 
healthcare utilisation questionnaire, which simplifies 
questions for respondents by focusing on the number 
of medication days instead of detailed dosage specifics. 
The annual number of medication days was determined 
from our survey data, while the daily costs of these 
medicines were estimated and are provided in Supple-
mentary Material 2.

For the costs of complementary therapies, owing to 
the unstandardised nature of complementary therapies 
and the personalised treatment regimens administered 
to individual patients, estimating the precise costs of a 
single session of these therapies poses a challenge. Con-
sequently, in our survey, participants were queried about 
the expenses they paid for each type of migraine-related 
complementary therapy in 2022. The per-patient costs 
by therapy and facility type (refer to Supplementary 
Material 2) were then multiplied by the corresponding 
estimated annual number of patients receiving comple-
mentary therapies to determine the overall costs of com-
plementary therapies, as illustrated in Eq. (5):

(4)
Costs by medicine type

= Daily cost by medicine type
× Annual medication days by medicine type

(5)

Costs for complementary therapies
= Per − patient cost for complementary therapies in 2022

× Annual number of patients receiving these therapies
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Indirect costs
The indirect costs were calculated by gender using 
Eq. (6):

The combined indirect costs of migraines for males 
and females were the total indirect costs. The number of 
migraine sufferers by gender was calculated based on the 
respective prevalence rates obtained from our survey data. 
Daily wages by gender were computed from our survey 
data by dividing the median monthly wages, including take-
home pay, benefits, and payroll tax [33, 35], by 22 (assuming 
22 working days per month). The resulting estimated daily 
wages for males and females were both $83.9 in 2022 USD. 
To estimate the annual lost workdays for an individual due 
to migraine, we utilised the gender-specific number of work-
ing days lost over a three-month period, as derived from our 
survey. The lost workdays for both males and females were 
then extrapolated to a full year by multiplying by four.

Point estimation and sensitivity analyses
Supplementary Material 3 provides a list of model inputs 
and data sources for estimating the annual costs of 
migraines. Initially, the point estimation was performed 

(6)

Indirect costs by gender

= Number of migraine sufferers by gender

× Daily wage by gender

×Annual lost work days for a patient due to migraine by gender

based on the decision-analytic model illustrated in Fig. 2. 
In cases where input parameters exhibited skewed distri-
butions, median values were employed in this analysis.

Subsequently, to determine which parameter had the 
greatest impact on the total costs, a one-way sensitivity 
analysis was performed by varying each key parameter 
at a time over a ± 20% variation range. A tornado dia-
gram was used to show the results.

Finally, the joint uncertainty across all input parameters 
was evaluated by probabilistic sensitivity analyses. How 
these parameters were incorporated into the probabilistic 
decision-analytic model is also detailed in Supplemen-
tary Material 3. This sensitivity analyses involved 10,000 
Monte Carlo simulations for input parameters incorpo-
rated as probability distributions by using R software ver-
sion 4.1.3 (R Foundation, a non-profit organisation).

Results
Characteristics of individuals diagnosed with migraines
Of the 525 individuals diagnosed with migraines, 41.6% 
were male, and 58.4% were female. Based on the frequency 
of migraines, 466 (88.8%) respondents were categorised as 
having EM, while 59 (11.2%) respondents as having CM.

Migraine‑related healthcare utilisation
Table  1 shows data on the annual healthcare service 
utilisation related to migraines among the surveyed 

Table 1  Utilisation of healthcare services for migraines within one year prior to survey completion

Abbreviations: N Number, EM Episodic Migraine, CM Chronic Migraine, SD Standard Deviation, TCM Traditional Chinese Medicine, CT Computed Tomography, MRI 
Magnetic Resonance Imaging, TCD Transcranial Doppler ultrasonography, N/A Not Applicable
a Chi-square tests (or Fisher’s exact tests) were used to compare the use rates between EM and CM respondents, while the Mann–Whitney U tests were used to 
compare the number of resources used: no star, p-value > 0.05
* p-value < 0.05
** p-value < 0.01

Healthcare resource All patients N (%) EM (N = 466) CM (N = 59)a

% Mean visits/
tests (SD)

Median (range) % Mean visits/
tests (SD)

Median (range)

Outpatient consultations
  Public clinics 46 (8.7) 8.6 2.9 (1.6) 2.0 (1–6) 9.6 1.8 (0.5) 2.0 (1–2)

  Public primary-level hospitals 25 (4.7) 4.8 3.2 (2.2) 2.1 (1–9) 3.9 3.9 (2.7) 3.8 (2–6)

  Public secondary-level hospitals 35 (6.6) 6.3 2.8 (2.0) 2.0 (1–8) 9.4 4.1 (3.0) 3.0 (1–9)

  Public tertiary-level hospitals 25 (4.7) 3.8 1.8 (0.7) 2.0 (1–3) 11.8* 2.0 (0.6) 2.0 (1–3)

  Public TCM hospitals 19 (3.6) 2.9 3.9 (2.9) 3.0 (1–9) 8.8 2.6 (1.5) 2.1 (1–5)

  Private facilities 11 (2.1) 1.8 4.5 (2.3) 5.0 (1–8) 4.8 6.2 (1.8) 5.6 (5–8)

At any facilities 114 (21.8) 21.1 N/A N/A 27.2 N/A N/A

Diagnostic tests
  CT scan 57 (10.9) 9.6 1.1 (0.3) 1.0 (1–2) 21.6** 1.3 (0.9) 1.0 (1–4)

  MRI 31 (5.8) 5.2 1.0 (0.0) 1.0 10.9 1.3 (0.5) 1.0 (1–2)

  TCD 20 (3.8) 2.9 1.2 (0.4) 1.0 (1–2) 10.8* 1.3 (0.5) 1.0 (1–2)

  Electroencephalography 30 (5.7) 5.2 1.3 (0.6) 1.0 (1–3) 9.9 1.6 (0.9) 1.1 (1–3)

Any tests 91 (17.3) 16.3 N/A N/A 25.3 N/A N/A
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individuals, and Table  2 shows their medicine usage 
patterns. The most common outpatient consulta-
tion facility was public clinics, utilised by 8.7% of the 
respondents. Individuals diagnosed with CM had a 
significantly greater likelihood of seeking outpatient 
consultations at public tertiary-level hospitals, as com-
pared to those diagnosed with EM (11.8% for CM vs. 
3.8% for EM, p < 0.05).

Notably, only 21.8% of the respondents reported 
attending an outpatient consultation. Among those who 
did not attend, 43.2% of the overall migraine positives 
(227 out of 525), did not utilise any other healthcare 
resources for their migraines either, including diagnostic 
tests, medicines, and complementary therapies.

Ninety-one respondents, constituting 17.3% of the 
sample, reported using at least one migraine-related 
diagnostic test, with Computed Tomography (CT) scan 
being the most commonly used test (57 out of 91 people). 
Furthermore, statistical analysis revealed significantly 
higher usage rates of CT scan (21.6% for CM, 9.6% for 
EM, p < 0.01) and Transcranial doppler ultrasonography 
(TCD) (10.8% for CM, 2.9% for EM, p < 0.05) among CM 
patients compared to EM patients.

Non-aspirin non-steroidal anti-inflammatory drugs 
(NSAIDs), including Ibuprofen, Naproxen, Diclofenac, 
and compounds of non-steroidal anti-inflammatory 
drugs, acetaminophen and caffeine, were the most com-
monly used acute medicines (32.0%). They were followed 
by Aspirin, which was used by 24.1% of the respondents. 
There was no significant difference in medicine utilisa-
tion between CM and EM respondents. Among those 
diagnosed with CM, a small proportion (13.6%) reported 
initiating preventive medicines, while the majority 
(63.6%) continued to take acute medicines when needed.

In total, 27.1% of migraine patients used comple-
mentary therapies, either at public or informal facili-
ties. Figure 3 depicts the utilisation of complementary 
therapies among individuals with EM and CM. CM 
patients differed from EM patients in the usage rates of 
acupuncture (15.0% for CM, 6.0% for EM, p < 0.05) and 
Tui Na (Chinese massage therapy) (10.1% for CM, 3.1% 
for EM, p < 0.05) at public facilities. Additionally, CM 
patients differed from EM patients in the usage rates of 
moxibustion at informal facilities (12.0% for CM, 5.1% 
for EM, p < 0.05).

Economic burden of migraines
Supplementary Material 4 provides the details of the 
point estimates of the annual costs of migraines. The 
impacts of a ± 20% change in each key parameter on the 
point estimate for the total costs are shown in Fig. 4. The 
prevalence of migraines and work productivity losses 
emerged as the predominant cost drivers.

Figure  5 shows the results of the probabilistic sen-
sitivity analyses, depicting the ranges of variations in 
the cost results. Due to the skewed distributions of 
the costs, medians along with 25th to 75th percentiles 
were reported. The Monte Carlo simulations on the 
probabilistic model produced the annual direct costs 
to the healthcare system of $7,578.0 thousand (25th 
to 75th percentile $4,509.2–$16,434.9 thousand), the 
annual indirect costs to employers of $89,750.3 thou-
sand (25th to 75th percentile $53,211.6–$151,162.2 
thousand), and the annual total costs to society 
of $108,850.3 thousand (25th to 75th percentile 
$67,370.1–$181,048.6 thousand). The analyses found 
that the majority of the total costs of migraines were 
borne by the employers, which in this study refer spe-
cifically to the banking sector. For the societal cost per 
patient-year, the model outputted a median value of 
$3,078.1.

Discussion
Findings of this study
To our best knowledge, this is the first population-based 
survey on migraine-related healthcare utilisation pat-
terns among bank employees in China. In a representa-
tive sample of bank employees with migraines, only 
21.8% reported seeking outpatient consultations, 52.5% 
reported taking medicines, and 27.1% reported using 
complementary therapies. Notably, nearly half of the 
migraine sufferers refrained from seeking medical care 
for their conditions. The observed low rates of health-
care utilisation among these migraine sufferers should 
not be interpreted as a diminished demand for health-
care. Rather, the observations point to a potential lack 
of access to appropriate care, as migraines are often per-
sistent, which can significantly affect daily activities and 
overall well-being, underlining the importance of acces-
sible and effective care.

The observed low rates of healthcare utilisation are 
consistent with similar studies conducted among bank 
employees in Malaysia [12] and the general Chinese pop-
ulation [26]. A recent review summarised the reasons 
for the inadequacy of migraine care, including social and 
clinical barriers, as well as the limited allocation of health 
resources to migraine care [37]. At the societal level, 
migraines are often not recognised as a serious health 
issue by the government, healthcare providers, employ-
ers, insurance agencies, and even patients themselves [38]. 
Instead, this condition is frequently downplayed as a minor 
ailment. Clinically, incorrect diagnosis and inappropriate 
management continue to be major problems. For exam-
ple, in China, patients were reportedly often misdiagnosed 
with ‘nervous headache’, a non-existent disease [26]. This 
underscores deficiencies in healthcare provider training, 
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which may explain why migraine sufferers lose trust in 
healthcare providers [39], thereby impeding their inclina-
tion to seek medical care. Moreover, the limited alloca-
tion of health resources to migraine care poses a global 
challenge. Many countries allocate their health budgets 

primarily to managing infectious diseases like tuberculosis 
and COVID-19, often overlooking the significant disability 
and economic burden associated with migraines.

It is also crucial to mention that stigma towards 
migraines, especially among patients experiencing 

Fig. 3  Complementary therapy utilisation in the preceding year

Abbreviations: EM, Episodic Migraine; CM, Chronic Migraine. Note: Tui Na refers to Chinese massage therapy

Chi-square tests/Fisher’s exact tests: no star, p-value > 0.05; *, p-value < 0.05

Fig. 4  Tornado diagram showing the results of one-way sensitivity analysis

Note: The ± percentages in the diagram indicate the changes in the total costs of migraines compared to the point estimate of $49,055.5 thousand 
(refer to Supplementary Material 4), based on a ± 20% change in each key parameter
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a decrease in quality of life, may exhibit behavioural 
responses that influence their healthcare-seeking behav-
iours [40, 41]. Internalised stigma involves negative 
self-perceptions, resulting in feelings of shame, guilt, 
and isolation. This may lead individuals with migraines 
to question the legitimacy of their conditions and hesi-
tate to seek assistance due to concerns over judgment or 
discrimination [42]. Externalised stigma encompasses 
discrimination and negative attitudes from healthcare 
providers, employers, and society, driven by miscon-
ceptions of migraines as merely headaches and a lack 
of awareness of their debilitating impacts [43]. These 
factors are essential considerations for future research 
to gain a comprehensive understanding of healthcare-
seeking behaviours among migraine patients. Our find-
ings underscore the urgent need to raise awareness and 
understanding of migraines among all stakeholders, and 
to optimise the organisation of the migraine care system. 
Such improvements are instrumental in enhancing health 
outcomes and providing better support for individuals 
affected by migraines.

The proportion of outpatient consultations observed in 
this study is lower than those in developed countries [10, 
21], which may be attributed to the variations in econo-
mies and healthcare systems across countries. Of impor-
tant note, the proportion of outpatient consultations in 
this study (21.8%) is approximately half of that observed 
in the broader population in China (52.9%) [26], despite 
a higher prevalence of migraines among bank employees 
than the general population, as reported in our earlier 
publication [11]. This discrepancy may likely be explained 
by two primary factors:

Firstly, it might be influenced by geographic inequality 
in healthcare resources and access across China’s diverse 
regions. In this country, wealthier provinces possess 
greater financial resources for healthcare services, with 
approximately 30% of provinces drawing 50% of high-qual-
ity healthcare resources [44]. Our survey was conducted in 
Guizhou province, which is characterised as economically 
disadvantaged and experiences a lower healthcare resource 
supply and utilisation compared to its more developed 
counterparts [45]. This underscores the necessity for tar-
geted policy attention in disadvantaged provinces.

Secondly, the lower utilisation of outpatient care 
observed in this study may be attributed to the nature 
of the banking occupation. Previous research has iden-
tified a correlation between certain higher socio-eco-
nomic status occupations and a decreased utilisation of 
outpatient care [46]. This trend is not solely shaped by 
socio-demographic factors and health status but is also 
influenced by patients’ knowledge and attitudes [46]. In 
China, the banking occupation undoubtedly holds a high 
socio-economic status, ranking third in average wage 
among all 19 occupations, as reported by the National 
Bureau of Statistics of China [47]. In the context of this 
study, the lower utilisation of outpatient care among bank 
employees may result from their knowledge and attitudes 
towards healthcare, fostering a belief in their ability to 
manage migraines independently [48]. Further investi-
gation is imperative to comprehensively understand the 
factors influencing outpatient care utilisation among 
migraine patients. This will empower medical profession-
als to effectively provide the necessary diagnosis and care 
to individuals suffering from migraines.

Fig. 5  Annual costs from Monte Carlo simulations on the probabilistic model in 2022 USD: (A) Direct costs, (B) Indirect costs, and (C) Total costs
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The study also found that, apart from those seeking 
outpatient care, approximately 30% of migraine-positive 
respondents were self-medicating, mainly relying on 
acute medicines to alleviate symptoms. The most com-
monly used acute medicines were NSAIDs. Not only 
are NSAIDs extensively recommended in clinical prac-
tice guidelines, but they are also broadly utilised globally 
[1]. Furthermore, ample evidence exists supporting their 
cost-effectiveness in migraine management, including in 
low-income countries [1].

However, only a small 1.9% of migraine-positive 
respondents used triptans. This observation is corrobo-
rated by insights from expert interviews conducted 
during the content validation process for the HARD-
SHIP healthcare utilisation questionnaire (as detailed 
in Supplementary Material 1), highlighting the limited 
use of triptans. This is important given that triptans 
are recommended as an initial acute treatment option 
for migraines in the Chinese clinical practice guidelines 
[49], noted for their effectiveness and safety [2]. The 
under-utilisation can be attributed to the limited num-
ber of triptan categories available in the Chinese market 
(three categories, compared to seven in the U.S.) [27], 
their high prices, and the uncertainty regarding their 
reimbursement by health insurance [1]. For instance, 
sumatriptan, a branded medication, was priced at $101.5 
for a two-unit package in 2022 USD, as per leading 
online retailers in China. Additionally, the low rates of 
seeking medical advice might contribute to individuals 
with migraines having a low awareness of better disease-
specific treatments. These factors collectively likely deter 
migraine sufferers from obtaining and utilising triptans 
as their preferred treatment option.

Importantly, caution is advised concerning the fre-
quent use of acute medicines. The clinical practice 
guidelines for migraine management in China [49] are 
consistent with those in Europe [50] and the U.S. [51], 
advocating sequencing and layering of acute and preven-
tive treatments. Both NSAIDs and triptans, as discussed 
earlier, are acute medicines. The present study revealed 
that even among individuals experiencing headaches for 
15 days or more per month, a worrying 63.6% persisted 
with inappropriate treatments by relying solely on acute 
medicines. Clinical practice guidelines recommend dis-
continuing acute treatments and considering the ini-
tiation of preventive treatments when an individual has 
more than two migraine attacks per month, encounters 
failed acute therapeutic attempts, or faces severe disrup-
tion in daily activities due to migraine [49, 52]. Failure 
to follow these recommendations increases the risks of 
the progression from EM to CM and the development of 
medication-overuse headaches, which can further com-
plicate conditions and present enormous challenges for 

clinical management [53]. Preventive treatments that 
are highly recommended by the Chinese clinical practice 
guidelines include flunarizine, topiramate, valproate, beta 
blockers, tricyclic antidepressants, and venlafaxine [49]. 
However, it should be noted that many of these preven-
tive treatments are limited by moderate efficacy, moder-
ate to high rates of adverse events, contraindications, or 
interactions that limit use [51]. Accordingly, monitoring 
patients’ responses to treatment is essential.

The issue of medicine misuse is not unique to the pre-
sent study; it is a widespread concern globally. Even in 
Western countries with well-developed migraine care 
systems, abundant financial resources, and availabil-
ity of specialist care, less than one-third of individuals 
with higher migraine frequency reported using preven-
tive treatments [10]. An implication of these findings is 
the critical importance of seeking medical consultations 
rather than resorting to self-medication, especially for 
individuals with severe migraine symptoms and disabili-
ties. Educating patients about the negative consequences 
of excessive use of acute medicines and the adoption of 
appropriate migraine management strategies is crucial.

Another notable finding to highlight is that, to the 
best of our knowledge, this study is the first investiga-
tion into the patterns of complementary therapy usage 
among migraine sufferers in China. These usage pat-
terns observed in this study, either at public or informal 
facilities, are consistent with observations made in other 
countries, indicating that nearly a third of patients had 
utilised complementary therapies for migraines in the 
past year [54, 55]. A remarkable discovery was that one 
study found that 84% of migraine  patients had utilised 
complementary therapies in their lifetime [55]. Currently, 
the evidence on the efficacy of these complementary 
therapies is limited but promising. A meta-analysis found 
that acupuncture therapies demonstrated greater effi-
cacy for migraines and elicited fewer adverse reactions 
compared to conventional drug therapies [56]. Another 
meta-analysis revealed a statistically significant differ-
ence (risk ratio = 1.25, 95%CI 1.19–1.32) in efficacy rates 
of migraine management between Tui Na therapy and 
conventional drug therapies, with Tui Na therapy demon-
strating superiority [57]. Despite these findings, the qual-
ity of the evidence raises concerns, as certain trials are 
susceptible to biases in their design and implementation 
[56, 57]. Therefore, while these results are encouraging, 
more high-quality studies on complementary therapies 
for migraines are needed in the future.

In alignment with previous research [10, 58], this study 
underscores a significant disparity in healthcare utilisa-
tion related to migraines between CM and EM patients. 
Specifically, this study revealed that CM patients were 
3.1 times more likely to seek outpatient consultations at 
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tertiary-level hospitals, where specialised care is more 
accessible. Also, CM patients were 2.3 and 3.7 times 
more likely to undergo CT and TCD tests, respectively, 
and were two to four times more likely to opt for vari-
ous types of complementary therapies compared to EM 
patients. Considering the increased healthcare utilisation 
associated with CM, this study illuminates an urgency of 
preventing the progression from EM to CM. Effectively 
prevention of this progression can significantly reduce 
the overall healthcare burden attributed to migraines.

This study represents the most recent and compre-
hensive estimation of the economic burden of migraines 
in China thus far. It also uniquely employs a micro-
costing approach, which entails assigning unit costs to 
various aspects of migraine-related healthcare utilisa-
tion. This costing approach is considered to be more 
comprehensive and accurate compared to alternative 
approaches, and it has been recognised as the preferred 
approach for COI studies [22, 30]. Moreover, our utili-
sation of primary data collected from a representative 
sample enhances the generalisability of the economic 
burden estimates. Furthermore, the robustness of the 
cost estimation is further strengthened through the use 
of a probabilistic analysis, resulting in a median societal 
cost per migraine patient of $3,078.1 in 2022 USD. The 
cost estimates in this study serve as an evidence-based 
benchmark for comparison. This benchmark is instru-
mental for assessing the potential economic savings 
from developing and implementing programmes aimed 
at improving migraine management for the banking sec-
tor in Guizhou province. Additionally, these cost esti-
mates establish a foundational measurement for future 
health economic evaluations. They provide a baseline 
against which the effects of various policies, services, or 
interventions can be assessed.

The societal cost per patient-year for migraine in this 
study, at $3,078.1, exceeds the costs associated with 
several other chronic diseases that have attracted atten-
tion from researchers and policymakers in China. For 
instance, in 2022 USD, the per-patient-year societal 
cost is $2,206.6 for type 2 diabetes [59] and $2,113.8 
for chronic hepatitis B [60]. These comparisons offer 
evidence-based insights for policymakers, aiding them 
in establishing priorities in policy formulation and 
health intervention investments. While the present 
study focused on the banking employees in Guizhou 
province, unlike other referenced studies that covered 
the general population, its findings shed light on the 
burden of migraines within this specific occupational 
population. This is pivotal in drawing the attention 
of Chinese policymakers to prioritise migraine poli-
cies, extending beyond the banking sector to poten-
tially include other office-based occupations. This 

consideration holds particular relevance, given the 
similarities in environments and exposures between 
banks and other office settings, highlighting a broader 
generalisability of the findings for occupational health 
management across various sectors.

As previously discussed, nearly half of the migraine suf-
ferers reported not seeking any medical care. Although 
their migraine episodes do not present to the healthcare 
system, these episodes still pose a substantial burden on 
employers and society. Our findings align with previ-
ously published research [61, 62], indicating that the indi-
rect costs account for the vast majority of the economic 
burden of migraines. The relative proportion of indirect 
costs in the total costs varies across different diseases. 
In conditions like migraine, indirect costs constitute a 
major component of the total costs, while in conditions 
like cancer, direct medical costs are predominant [63]. A 
four-year cohort study found that migraines significantly 
reduced work productivity for employees and emerged as 
one of the costliest conditions for employers [64]. This is 
a vital lesson for organisations to invest in migraine pre-
vention and control. Such investments are not only ben-
eficial for employee well-being but are also expected to 
yield a favourable return.

Limitations
Some limitations of this study require consideration. 
The observed healthcare utilisation patterns and esti-
mated costs are specific to bank employees in Guizhou 
province, China. As highlighted in our previous study 
[11], there is a notably higher prevalence of migraines 
among bank employees in Guizhou province com-
pared to the general population in China. Therefore, it 
is acknowledged that there are potential limitations in 
the external validity of the findings for the entire coun-
try, given the absence of a more representative and 
diverse sample. Nonetheless, it is worth emphasising 
that this study managed to obtain a representative sam-
ple of employees from the banking sector in Guizhou. 
This enables the findings to be generalised to the 
bank employee population within Guizhou, providing 
informative insights for this specific province. Moreo-
ver, these insights could have wider implications for 
other workers in office-based occupations, particularly 
considering the similarities in environments and expo-
sures between banks and other office settings.

The next limitation pertains to the structure of the 
model. All models, by their nature, are abstractions of 
reality and cannot fully take into account every clini-
cal pathway. In this study, despite the validation of 
the model, certain cost components such as direct 
non-medical costs, were not included in the model. 



Page 14 of 17Wei et al. The Journal of Headache and Pain           (2024) 25:60 

However, this exclusion is based on the justification 
that direct non-medical costs tend to be minimal for 
migraine sufferers, as individuals with headache disor-
ders seldom require social services or special transpor-
tation for health-seeking [20]. Also, this study did not 
assess indirect costs associated with lifestyle compro-
mises, the burden imposed on caregivers, and potential 
career repercussions resulting from migraines. How-
ever, it is important to recognise that estimating the 
economic consequences of these events is a complex 
undertaking, as indicated by a 2021 review [1]. Simi-
larly, this study did not include intangible costs, such as 
reduced quality of life and stigma, as cost components 
due to challenges in measurement and ongoing contro-
versies over their inclusion in COI studies [65–67]. It 
is important to highlight that these aspects have finan-
cial impacts as well. Although the willingness-to-pay 
approach has been argued to be able to cover all the 
financial impacts of a disease, the WHO notes that the 
estimates derived from such an approach are suscepti-
ble to considerable uncertainty [33]. In fact, guidelines 
recommend that models should not be overly complex 
than necessary to capture all pertinent aspects of the 
system being modelled [68]. Maintaining simplicity 
in model structure ensures that a model remains both 
practical and useful.

Thirdly, in this study, the reliance on self-diagnosis 
of migraines, as well as self-reported healthcare uti-
lisation and productivity losses, could potentially 
introduce biases, such as inaccurate recall and false 
reporting. Despite these potential limitations, the sur-
vey data represent the best available source of informa-
tion for the economic analysis, particularly in light of 
this study’s specific focus on the targeted population. 
Moreover, the sensitivity analyses conducted were piv-
otal in adjusting the results to account for potential 
biases.

Finally, the estimation of medicine costs in this study 
is conservative. This can be attributed to two main 
aspects. One such aspect is the use of daily doses rec-
ommended on the medicine labels, which might not 
fully capture individual-specific variations in medi-
cine usage. While the recommended daily doses offer 
general guidance, they may not accurately reflect the 
unique needs and variations among migraine patients 
with different conditions. Nevertheless, estimating 
the average daily costs for medicines based on rec-
ommended daily doses is a practical approach for 
cost estimation and helps minimise recall bias. The 
other aspect is the adoption of the cheapest prices for 

OTC medicines. In this study, it was assumed that all 
migraine patients prefer the cheapest medicines, which 
may not accurately reflect the preferences and choices 
of every patient. However, the decision was based on 
the rational choice theory in economics, suggesting 
that consumers often seek to maximise their utility 
while minimising costs [69]. Despite the above-men-
tioned limitations, this study holds significant value 
and should serve as a catalyst for Chinese policymak-
ers to recognise migraines as a substantial burden on 
society, impacting the healthcare system, workplace 
productivity, and individual well-being.

Conclusions
This study highlights concerning trends in migraine man-
agement among bank employees in China. Nearly half 
of the respondents with migraines did not seek medical 
care, and among those experiencing frequent migraines, a 
significant portion were using inappropriate treatments, 
potentially worsening their conditions. The healthcare 
utilisation patterns revealed by this study underscore the 
urgent need to improve awareness and understanding of 
migraines across all stakeholders. Additionally, there is 
a pressing necessity to improve the organisation of the 
migraine care system, and to educate patients about the 
detrimental effects of excessive acute medication use and 
the importance of adopting appropriate migraine man-
agement strategies.

Migraines impose a significant economic burden on 
the healthcare system, employers, and society at large. 
The cost estimates provided in this study offer evidence-
based benchmarks for assessing potential economic 
savings from implementing programmes to enhance 
migraine management in the banking sector. These find-
ings are crucial for urging Chinese policymakers to pri-
oritise migraine policies, extending beyond the banking 
sector to other office-based occupations.
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