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1. STUDY PROTOCOL
The following provides a detailed description of the study setting, design, as well as the explanations and definitions used in our original study. Part of the results from this study has been previously published (Vo HT, Vo KH, Duong LT, et al. The prevalence of headache disorders among medical students in Vietnam: a cross-sectional study. J Headache Pain. 2024;25(1):199. doi:10.1186/s10194-024-01912-1).
The link to access the HARDSHIP questionnaire file is provided here: https://static-content.springer.com/esm/art%3A10.1186%2F1129-2377-15-3/MediaObjects/10194_2013_1038_MOESM1_ESM.pdf
[bookmark: OLE_LINK2]STUDY DESIGN AND SETTING
[bookmark: _Hlk178004093]This study was a cross-sectional investigation of headache disorders conducted at Hanoi Medical University (HMU) and the University of Medicine and Pharmacy, Vietnam National University, Hanoi (VNU–UMP), from March 2024 to August 2024. Both institutions are leaders in medical education and research in Vietnam. 
STUDY PARTICIPANTS AND SAMPLING
[bookmark: _Hlk182116411][bookmark: OLE_LINK86][bookmark: _Hlk182116495][bookmark: OLE_LINK139][bookmark: OLE_LINK140]The research subjects were medical students from HMU and VNU–UMP. Eligible participants were Vietnamese medical students aged 18 years or older. We excluded students who withdrew from the study midway or those who were unable to complete the data collection process within one week of commencing participation. All students who met the criteria for eligibility and consented to the study were included in our study.
[bookmark: OLE_LINK142][bookmark: OLE_LINK160][bookmark: OLE_LINK159][bookmark: OLE_LINK19]The required sample size n was calculated using the formula estimating a prevalence: n = n1/ (1 + (n1 – 1)/N), where n1 = Zα/22 ⋅ p ⋅ (1 – p)/E2 (with Zα/2 is the Z-value corresponds to the confidence level α; p is the estimated prevalence of migraine/TTH among HMU and VNU-UMP medical students; E is the margin of error; N is the total number of medical students. Choose a confidence interval (CI) of 95%, an estimated E of 2.2%, p = 22.4%, N = 9038; the required sample size was 1198 students. An additional 20% was added to the required sample size to account for potential non-responses or withdrawals, yielding a final estimated sample size of 1,438.
[bookmark: OLE_LINK132][bookmark: OLE_LINK130][bookmark: OLE_LINK59]The simple random sampling method was employed to select the study participants. We utilized random number generation software to select individual students from the complete list of all medical students currently enrolled at both universities until a total of 1,438 students was reached. Based on the contact information provided by class instructors, we invited selected medical students to participate in the study via phone calls and emails. Those who agreed were subsequently scheduled for an in-person meeting to conduct interviews and sign a consent form.
DATA COLLECTION
[bookmark: OLE_LINK141][bookmark: OLE_LINK39][bookmark: OLE_LINK33][bookmark: OLE_LINK11][bookmark: _Hlk182044053][bookmark: _Hlk182085197]All study participants were required to take part in an in-person interview based on the Headache-Attributed Restriction, Disability, Social Handicap and Impaired Participation (HARDSHIP) questionnaire. The questionnaire was culturally adapted and translated into Vietnamese by two Vietnamese neurology experts following a recommended protocol. Additionally, it was validated in a pilot survey before being used in this study. In the pilot study, we randomly selected 33 medical students from two universities (HMU and VNU–UMP), of whom 30 agreed to participate and successfully completed the study. The study protocol required the students to be randomly assigned to one of two groups. In Group 1, students underwent face-to-face interviews, while in Group 2, students participated in online interviews, with both groups using the Vietnamese version of the HARDSHIP questionnaire. Subsequently, within one week of the initial interview, all participants in both groups were asked to undergo a second face-to-face interview with Vietnamese headache experts from the research team, who had clinical experience in diagnosing headaches according to the ICHD criteria and were unaware of the students' diagnoses following the first interview. The results revealed that in both groups, the diagnoses from the initial interview were 100% consistent with those made by the headache experts during the second interview. Based on these findings, we decided to retain the current version of the HARDSHIP questionnaire for the main study without further modifications.
[bookmark: OLE_LINK29][bookmark: OLE_LINK47][bookmark: _Hlk182115129]In cases where participants were unable to schedule an in-person interview, they were given the option to complete the online survey through the web-based platform. The online survey was developed and managed using the REDCap application, based on our validated questionnaire. Participants who chose this interview method were provided the flexibility to schedule their interviews based on the availability of the interviewers. At the beginning of the online interview, participants received a link directing them to the online interview platform, where they subsequently read and responded to the interview questions displayed sequentially. Throughout the online survey process, participants were monitored and supported by interviewers via phone or video call. The data collection process involved eight interviewers, including four physicians and four final-year medical students. All interviewers were required to undergo training to ensure they met the necessary standards of skill before being allowed to participate in the official study. The training process was conducted over three days, with two neurology specialists highly skilled in headache diagnosis serving as instructors to meet the objectives outlined by the Global Campaign. On the first day, interviewers were trained on the nature and objectives of the survey, methods for interpreting and accurately recording participant responses, ensuring familiarity with the cultural and contextual background of the study population, and identifying questions of particular importance or those requiring further clarification. On the second day, the interviewers engaged in supervised practice interviews under the guidance of the instructors, using volunteers (medical students from VNU–UMP and HMU undergoing clinical practice at Bach Mai Hospital) to ensure uniformity in data collection across all interviewers. On the third day, interviewers were evaluated by conducting independent interviews with volunteers, followed by a secondary interview conducted by the instructors. The responses recorded by the interviewers were then compared to those recorded by the instructors. Interviewers were deemed to have completed the training if their interview results were 100% consistent with those of the instructors. For those who did not achieve this benchmark, retraining was provided on the questions with discrepancies, and the assessment process was repeated. In addition, study participants were required to undergo weight and height measurements using calibrated equipment, following a standardized procedure conducted by pre-trained medical students.
DIAGNOSIS AND DEFINITIONS
[bookmark: _Hlk185698019]Participants who reported no headaches in the past year were classified as headache-free. Those who experienced headaches within the past year were further assessed based on the number of headache days in the preceding month. Participants with a headache frequency of fewer than 15 days per month were diagnosed using the diagnostic algorithm for migraine, tension-type headache (TTH), probable migraine, and probable TTH, which primarily depends on the characteristics of the headache type that bothers them the most. In contrast, individuals with headaches occurring on 15 or more days per month (H15+), who also used headache-relief medication on 10 or more days per month, were classified as having “probable medication overuse headache” (pMOH) according to the International Classification of Headache Disorders 3rd edition (IHCD-3). If their headache-relief medication use was less than 10 days per month, they were categorized as having "other headaches with ≥15 days/month" (other H15+). All remaining cases were categorized as unclassified. Migraine and probable migraine cases, along with TTH and probable TTH, were combined for the purposes of prevalence estimation and subsequent analysis, following the recommendations from the Global Campaign against Headache. Body mass index (BMI) was calculated by dividing weight (kg) by height squared (m²). Using the WHO diagnostic criteria for Asian adults, a BMI of 18.5–22.9 kg/m² was classified as normal weight, <18.5 kg/m² as underweight, 23–24.9 kg/m² as overweight, and ≥25 kg/m² as obese.
2. USUAL INTENSITY OF HEADACHE DISORDERS
We assessed the usual intensity (severity) of headache disorders using Question 25 of the HARDSHIP questionnaire: "How bad is this type of headache usually?" Participants were required to select one of the three available responses: 1) not bad; 2) quite bad; and 3) very bad.
To describe the intensity of headache types, we presented the number of participants in each group who reported the usual intensity in the order of: not bad - quite bad - very bad. We have also added the proportions (%) of each intensity level to Table 1 in the revised manuscript to present the results more clearly. Usual intensity was recorded as a categorical variable with three levels: "not bad" (mild intensity), "quite bad" (moderate intensity), and "very bad" (severe intensity). These intensity levels were further converted into a numerical scale (1 for mild, 2 for moderate, and 3 for severe) to calculate the mean intensity level for each group. Although this method is not entirely precise and involves subjective interpretation, it is acceptable as a supplementary approach to the primary presentation (reporting the specific numbers and percentages for each intensity level).
For illustration, in the case of "Any headache (Overall): 472-627-26 (42.0%-55.7%-2.3%), mean = 1.60," this result indicates that among students diagnosed with any headache (including both male and female), 472 students reported their headache as "not bad," 627 students reported it as "quite bad," and 26 students reported it as "very bad." Furthermore, using the aforementioned conversion scale, their mean intensity score was calculated as 1.60.
3. HEADACHE-ATTRIBUTED LOST HEALTH
The concept of “headache-attributed lost health” was proposed and applied in several prior studies under the Global Campaign against Headache. This metric was estimated for migraine and tension-type headache (TTH) by multiplying the proportion of time spent in an ictal state (pTIS) by the corresponding disability weight (DW) from the Global Burden of Disease study. Specifically:
- pTIS was calculated by multiplying headache frequency by headache duration (capped at 24 hours, since frequency was recorded in days per month rather than attacks per month) and dividing by the total time in a month (30 days × 24 hours). Thus, pTIS is a measure of how much of a person's time is spent experiencing headache symptoms.
- DW represents the severity of health-related conditions and their impact on quality of life. It is measured on a scale from 0 to 1, where 0 represents a state equivalent to full health (no disability) and 1 represents a state equivalent to death.
From this information, it can be inferred that "headache-attributed lost health" serves as a measurement to evaluate the proportion (%) of health lost due to the impact of headache. For instance, a person with a headache-attributed lost health of 10% would have a quality of life approximately 90% of what it would be if were not affected by headache.
4. PAIRWISE COMPARISONS OF WHOQOL-8 SCORES BETWEEN HEADACHE TYPES
Since the Kruskal-Wallis test indicated significant differences among headache types, pairwise comparisons were performed using the Dunnett test. The following table show p-values of Dunnett test:

	
	Migraine
	TTH
	pMOH
	Other H15+

	Migraine
	–
	–
	–
	–

	TTH
	0.2732
	–
	–
	–

	pMOH
	0.1659
	0.1406
	–
	

	Other H15+
	0.0001
	<0.0001
	0.3562
	–



	pMOH: probable medication-overuse headache; H15+: headache on ≥ 15 days/month; TTH: tension-type headache
