Table S1 Schedule of Quality Control (QC) Inspections for Headache Centers
	Hospital Name
	QC Date
	QC Experts

	Xuanwu Hospital, Capital Medical University
	2024-12-11
	Yu Shengyuan, Dong Zhao, Guo Huailian

	The Second Affiliated Hospital of Harbin Medical University
	2024-12-21
	Yu Shengyuan, Dong Zhao, Dong Ming

	The First Affiliated Hospital of Harbin Medical University
	2024-12-21
	Luo Guogang, Chen Chunfu, Wang Zhe

	Chinese PLA General Hospital
	2024-12-29
	Li Yansheng, Chen Chunfu, Li Junjie

	Shanxi Provincial People’s Hospital
	2025-01-04
	Yu Shengyuan, Luo Guogang, Li Yansheng

	The First Hospital of Shanxi Medical University
	2025-01-04
	Dong Zhao, Wang Hebo, Dong Ming

	The Second Affiliated Hospital of Wenzhou Medical University
	2025-01-18
	Yu Shengyuan, Dong Zhao

	Henan Provincial People’s Hospital
	2025-02-15
	Dong Zhao, Li Junjie, Wei Meng

	Jiangsu Provincial People’s Hospital
	2025-02-22
	Yu Shengyuan, Li Yansheng, Wang Hebo

	Nanjing Brain Hospital Affiliated to Nanjing Medical University
	2025-02-22
	Dong Zhao, Zhou Jiying, Chen Chunfu

	Shaanxi Provincial People’s Hospital
	2025-02-22
	Xiao Zheman, Tan Ge, Li Hongyan

	The First Affiliated Hospital of Xi’an Jiaotong University
	2025-02-22
	Wan Dongjun, Ji Yabin

	The Second People’s Hospital of Guangdong Province
	2025-03-01
	Dong Zhao, Ji Yabin, Li Xianliang

	Guangdong Provincial People’s Hospital
	2025-03-01
	Yu Shengyuan, Liao Songjie, Chen Chunfu

	The Affiliated Hospital of Qingdao University
	2025-03-08
	Yu Shengyuan, Wang Hebo, Chen Chunfu

	Chengdu Seventh People’s Hospital
	2025-03-15
	Luo Guogang, Chen Ning, Chen Ling

	Sichuan Provincial People’s Hospital
	2025-03-15
	Dong Zhao, Tan Ge

	Chongqing General Hospital
	2025-03-16
	Yu Shengyuan, Chen Chunfu, Yao Yuanrong

	The First Affiliated Hospital of Chongqing Medical University
	2025-03-16
	Yu Shengyuan, Chen Li

	The First Affiliated Hospital of Naval Medical University (Shanghai Changhai Hospital)
	2025-03-22
	Yu Shengyuan, Li Yansheng, Chen Chunfu

	Shanghai Tenth People’s Hospital
	2025-03-23
	Yu Shengyuan, Li Yansheng, Zuo Lian

	Hebei Provincial People’s Hospital
	2025-03-30
	Yu Shengyuan, Li Yansheng, Yang Xiaosu

	The First Hospital of Hebei Medical University
	2025-03-30
	Yu Shengyuan, Xiao Zheman, Chen Chunfu

	The First Affiliated Hospital of Xiamen University
	2025-04-12
	Liao Songjie, Xu Suiyi

	Renmin Hospital of Wuhan University
	2025-04-12
	Li Yansheng, Chen Chunfu

	Zhongnan Hospital of Wuhan University
	2025-04-12
	Dong Zhao, Li Xianliang

	The Second Hospital of Shandong University
	2025-04-16
	Chen Chunfu, Li Mingxin

	Beijing Tsinghua Chang Gung Hospital
	2025-04-19
	Chen Chunfu, Yao Yuanrong, Wang Hebo

	Shantou Central Hospital
	2025-04-20
	Zhang Yuhu, Li Xianliang, Ji Yabin




Table S2. Recommendation Rates and In-Hospital Availability of Acute Medications in QC-Inspected vs. Non-QC-Inspected Headache Centers..
	Medication name
	Recommendation Rates
	In-hospital Accessibility 

	
	Overall
(N=103)
	QC inspection Centers (n=29)
	Non-QC Centers (n=74)
	P value
	Overall
(N=103)
	QC inspection Centers
 (n=29)
	Non-QC Centers (n=74)
	P value

	Rimegepant, n (%)
	96.12%
(99/103)
	100.00%
(29/29)
	94.59%
(70/74)
	0.2016
	37.00%
(37/99)
	41.38%
(12/29)
	35.21%
(25/70)
	0.5621

	Ibuprofen, n (%)
	76.70% (79/103)
	79.31%
(23/29)
	75.68%
(56/74)
	0.6947
	84.81%
(67/79)
	73.91%
(17/23)
	89.29%
(50/56)
	0.0640

	Acetaminophen, n (%)
	68.93% (71/103)
	68.97%
(20/29)
	68.92%
(51/74)
	0.9963
	71.83%
(51/71)
	70.00%
(14/20)
	72.55%
(37/51)
	0.8299

	Rizatriptan, n (%)
	68.93% (71/103)
	68.97%
(20/29)
	68.92%
(51/74)
	0.9963
	59.15%
(42/71)
	55.00%
(11/20)
	60.78%
(31/51)
	0.6556

	Zolmitriptan, n (%)
	57.28%
(59/103)
	62.07%
(18/29)
	55.41%
(41/74)
	0.5386
	23.73%
(14/59)
	22.22%
(4/18)
	24.39%
(10/41)
	0.2580

	CTPM, n (%)
	39.81%
(41/103)
	24.14%
(7/29)
	45.95%
(34/74)
	0.0420
	92.68%
(38/41)
	85.71%
(6/7)
	94.12%
(32/34)
	0.3684

	Diclofenac, n (%)
	28.16%
(29/103)
	27.59%
(8/29)
	28.38%
(21/74)
	0.9359
	86.21%
(25/29)
	100.00%
(8/8)
	80.95%
(17/21)
	0.2520

	Loxoprofen, n (%)
	24.27%
(25/103)
	24.14%
(7/29)
	24.32%
(18/74)
	0.9842
	96.00%
(24/25)
	100.00%
(7/7)
	94.44%
(17/18)
	0.7200

	Clelcoxib, n (%)
	24.27%
(25/103)
	27.59%
(8/29)
	22.97%
(17/74)
	0.6233
	100.00%
(25/25)
	100.00%
(8/8)
	100.00%
(17/17)
	NA

	CAs, n (%)
	18.45%
(19/103)
	10.34%
(3/29)
	21.62%
(16/74)
	0.1845
	84.21%
(16/19)
	100.00%
(3/3)
	81.25%
(13/16)
	0.5779

	Naproxen, n (%)
	16.50%
(17/103)
	17.24%
(5/29)
	16.22%
(12/74)
	0.8997
	41.18%
(7/17)
	20.00%
(1/5)
	50.00%
(6/12)
	0.2376

	Sumatriptan, n (%)
	13.59%
(14/103)
	13.79%
(4/29)
	13.51%
(10/74)
	0.9703
	7.14%
(1/14)
	0.00%
(0/4)
	10.00%
(1/10)
	0.7143

	Ergotamine, n (%)
	1.94%
(2/103)
	0.00%
(0/29)
	2.70%
(2/74)
	0.3713
	50.00%
(1/2)
	NA
	50.00%
(1/2)
	NA

	Aspirin, n (%)
	0.97%
(1/103)
	3.45%
(1/29)
	0.00%
(0/74)
	0.1084
	100.00%
(1/1)
	100.00%
(1/1)
	NA
	NA

	Codeine, n (%)
	0.00%
(0/103)
	0.00%
(0/29)
	0.00%
(0/74)
	NA
	NA
	NA
	NA
	NA

	Dihydroergotamine, n (%)
	0.00%
(0/103)
	0.00%
(0/29)
	0.00%
(0/74)
	NA
	NA
	NA
	NA
	NA

	Receiving specific acute medication a, median [IQR]
	50%
[30%, 70%]
	50%
[20%, 80%]
	50%
[30%, 60%]
	0.5371
	NA
	NA
	NA
	NA

	Abbreviations: IQR, interquartile range; QC, quality control; NA, not applicable; CTPM, Chinese traditional patent medicine; CAs, combination analgesics.
a Specific acute therapeutic medications include ergotamines, triptans, and gepants. And the data was reported by physicians, not patients.
* p < 0.05




Table S3. Recommendation Rates and In-Hospital Availability of Preventive Medications in QC-Inspected vs. Non-QC-Inspected Headache Centers.
	Medication name
	Recommendation Rates
	In-hospital Accessibility 

	
	Overall
(N=103)
	QC inspection Centers (n=29)
	Non-QC Centers (n=74)
	P value
	Overall
(N=103)
	QC inspection Centers (n=29)
	Non-QC Centers (n=74)
	P value

	Flunarizine, n (%)
	86.41%
(89/103)
	93.10%
(27/29)
	83.78%
(62/74)
	0.1295
	94.38%
(84/89)
	88.89%
(24/27)
	96.77%
(60/62)
	0.1333

	Topiramate, n (%)
	84.47%
(87/103)
	79.31%
(23/29)
	86.49%
(64/74)
	0.1520
	88.66%
(78/87)
	91.30%
(21/23)
	89.06%
(57/64)
	0.3064

	Rimegepant, n (%)
	79.61%
(82/103)
	82.76%
(24/29)
	78.38%
(58/74)
	0.6197
	35.92%
(37/82)
	41.38%
(12/24)
	35.21%
(25/58)
	0.5621

	Venlafaxine, n (%)
	67.96%
(70/103)
	75.86%
(22/29)
	64.86%
(48/74)
	0.2820
	98.57%
(69/70)
	100.00%
(22/22)
	97.92%
(47/48)
	0.6857

	Sodium Valproate, n (%)
	52.43%
(54/103)
	58.62%
(17/29)
	50.00%
(37/74)
	0.4307
	98.15%
(53/54)
	94.12%
(16/17)
	100.00%
(37/37)
	0.3148

	Duloxetine, n (%)
	47.57%
(49/103)
	55.17%
(16/29)
	44.59%
(33/74)
	0.3336
	100.00%
(49/49)
	100.00%
(16/16)
	100.00%
(33/33)
	NA

	Metoprolol, n (%)
	45.63%
(47/103)
	58.62%
(17/29)
	40.54%
(30/74)
	0.0975
	93.62%
(44/47)
	100.00%
(17/17)
	90.00%
(27/30)
	0.2504

	[bookmark: _GoBack]CTPM, n (%)
	43.69%
(45/103)
	41.38%
(12/29)
	44.59%
(33/74)
	0.7673
	91.11%
(41/45)
	100.00%
(12/12)
	87.88%
(29/33)
	0.2746

	Propranolol, n (%)
	38.83%
(40/103)
	37.93%
(11/29)
	39.19%
(29/74)
	0.9062
	87.50%
(35/40)
	90.91%
(10/11)
	86.21%
(25/29)
	0.3970

	Amitriptyline*, n (%)
	35.92%
(37/103)
	55.17%
(16/29)
	28.38%
(21/74)
	0.0108
	48.65%
(18/37)
	50.00%
(8/16)
	47.62%
(10/21)
	0.8859

	BoNT-A, n (%)
	34.95%
(36/103)
	41.38%
(12/29)
	32.43%
(24/74)
	0.3917
	94.44%
(34/36)
	83.33%
(10/12)
	100.00%
(24/24)
	0.1048

	Pregabalin, n (%)
	32.04%
(33/103)
	41.38%
(12/29)
	28.38%
(21/74)
	0.2035
	96.97%
(32/33)
	100.00%
(12/12)
	95.24%
(20/21)
	0.6364

	Escitalopram, n (%)
	28.16%
(29/103)
	24.14%
(7/29)
	29.73%
(22/74)
	0.5704
	100.00%
(29/29)
	100.00%
(7/7)
	100.00%
(22/22)
	NA

	Galcanezumab*, n (%)
	24.27%
(25/103)
	41.38%
(12/29)
	17.57%
(13/74)
	0.0112
	0.00%
(0/25)
	0.00%
(29/29)
	25.00%
(74/74)
	0.5000

	Gabapentin, n (%)
	19.42%
(20/103)
	20.69%
(6/29)
	18.92%
(14/74)
	0.8381
	100.00%
(20/20)
	100.00%
(6/6)
	100.00%
(14/14)
	NA

	Trazodone, n (%)
	16.50%
(17/103)
	13.79%
(4/29)
	17.57%
(13/74)
	0.2163
	88.24%
(15/17)
	75.00%
(4/4)
	92.31%
(12/13)
	0.3824

	Melitracen, n (%)
	10.68%
(11/103)
	10.34%
(3/29)
	10.81%
(8/74)
	0.2761
	100.00%
(11/11)
	100.00%
(3/3)
	100.00%
(8/8)
	NA

	Erenumab, n (%)
	6.80%
(7/103)
	13.79%
(4/29)
	4.05%
(3/74)
	0.0777
	0.00%
(0/7)
	0.00%
(0/4)
	0.00%
(0/3)
	NA

	Receiving Preventive Treatment, median [IQR]
	50%
[30%, 80%]
	50%
[30%, 80%]
	50%
[25%, 80%]
	0.3987
	NA
	NA
	NA
	NA

	Abbreviations: IQR, interquartile range; QC, quality control; NA, not applicable; CTPM, Chinese traditional patent medicine; BoNT-A, Botulinum Toxin Type A.
* p < 0.05





Table S4. Recommendation Rates and Acceptance of Non-Pharmacological Treatment in QC-Inspected vs. Non-QC-Inspected Headache Centers.

	Non-medication Therapies
	Overall
(N=103)
	QC inspection Centers (n=29)
	Non-QC Centers (n=74)
	P value

	Non-pharmacological treatment recommended by physician

	Nerve blocks, n (%)
	35.92% (37/103)
	44.83% (13/29)
	32.43% (24/74)
	0.2383

	Non-invasive neuromodulation, n (%)
	55.34% (57/103)
	68.97% (20/29)
	50.00% (37/74)
	0.0816

	Bio-behavioral therapy, n (%)
	47.57% (49/103)
	58.62% (17/29)
	43.24% (32/74)
	0.1599

	Acupuncture, n (%)
	46.60% (48/103)
	55.17% (16/29)
	43.24% (32/74)
	0.2750

	Non-pharmacological treatment accepted by patient a

	Nerve blocks, median [IQR]
	10% [5%–30%]
	5% [5%–20%]
	10% [5%–10%]
	0.8076

	Non-invasive neuromodulation, median [IQR]
	10% [5%–20%]
	10% [5%–25%]
	10% [5%–20%]
	0.3368

	Bio-behavioral therapy, median [IQR]
	10% [5%–30%]
	15% [5%–50%]
	10% [5%–25%]
	0.1949

	Acupuncture, median [IQR]
	10% [5%–30%]
	12.5% [7.5%–25%]
	10% [5%–30%]
	0.9025

	Abbreviations: IQR, interquartile range; QC, quality control.
a The data was reported by physicians, not patients.



Table S5. Recommendation Rates of MOH Therapies in QC-Inspected vs. Non-QC-Inspected Headache Centers.
	Non-medication Therapies
	Overall
(N=103)
	QC inspection Centers (n=29)
	Non-QC Centers (n=74)
	P value

	Therapies for MOH patients recommended by physician

	Withdrawal from overused medication, n (%)
	93.20% (96/103)
	93.10% (27/29)
	93.24% (69/74)
	0.9798

	Concomitant migraine medication, n (%)
	90.29% (93/103)
	96.55% (28/29)
	87.84% (65/74)
	0.1791

	Rest, n (%)
	59.22% (61/103)
	44.83% (13/29)
	64.86% (48/74)
	0.0627

	Relaxation, n (%)
	57.25% (59/103)
	51.72% (15/29)
	59.46% (44/74)
	0.4754

	Head/neck massage, n (%)
	32.04% (33/103)
	24.14% (7/29)
	35.14% (26/74)
	0.2820

	Heat/Cold therapy, n (%)
	10.68% (11/103)
	13.79% (4/29)
	9.46% (7/74)
	0.2143

	Non-Pharmacological MOH Interventions

	Nerve block, n (%)
	23.30% (24/103)
	27.59% (8/29)
	21.62% (16/74)
	0.5196

	Non-invasive neuromodulation*, n (%)
	42.72% (44/103)
	68.97% (20/29)
	32.43% (24/74)
	0.0007

	Bio-behavioral therapy, n (%)
	29.13% (30/103)
	34.48% (10/29)
	27.03% (20/74)
	0.4538

	Acupuncture, n (%)
	33.01% (34/103)
	34.48% (10/29)
	32.43% (24/74)
	0.8422

	Pharmacological MOH Interventions (missing data = 10)

	Rimegepant, n (%)
	92.47% (86/93)
	89.29% (25/28)
	93.85% (61/65)
	0.4445

	Topiramate, n (%)
	79.57% (74/93)
	75.00% (21/28)
	81.54% (53/65)
	0.4731

	Venlafaxine, n (%)
	65.59% (61/93)
	64.29% (18/28)
	66.15% (43/65)
	0.8619

	BoNT-A, n (%)
	53.76% (50/93)
	57.14% (16/28)
	52.31% (34/65)
	0.6679

	Sodium valproate, n (%)
	50.54% (47/93)
	53.57% (15/28)
	49.23% (32/65)
	0.7009

	Duloxetine, n (%)
	46.24% (43/93)
	42.86% (12/28)
	47.69% (31/65)
	0.6679

	Flunarizine, n (%)
	40.86% (38/93)
	35.71% (10/28)
	43.08% (28/65)
	0.5076

	Amitriptyline, n (%)
	36.56% (34/93)
	35.71% (10/28)
	36.92% (24/65)
	0.9116

	Pregabalin, n (%)
	33.33% (31/93)
	46.43% (13/28)
	27.69% (18/65)
	0.0787

	Metoprolol, n (%)
	32.26% (30/93)
	32.14% (9/28)
	32.31% (21/65)
	0.9876

	Chinese traditional patent medicine, n (%)
	30.11% (28/93)
	17.86% (5/28)
	35.38% (23/65)
	0.0910

	Escitalopram, n (%)
	26.88% (25/93)
	25.00% (7/28)
	27.69% (18/65)
	0.7882

	Galcanezumab, n (%)
	24.73% (23/93)
	35.71% (10/28)
	20.00% (13/65)
	0.1071

	Propranolol, n (%)
	24.73% (23/93)
	32.14% (9/28)
	21.54% (14/65)
	0.2769

	Trazodone, n (%)
	16.13% (15/93)
	10.71% (3/28)
	18.46% (12/65)
	0.1689

	Gabapentin, n (%)
	13.98% (13/93)
	17.86% (5/28)
	12.31% (8/65)
	0.1911

	Melitracen, n (%)
	9.68% (9/93)
	7.14% (2/28)
	10.77% (7/65)
	0.2736

	Erenumab, n (%)
	9.68% (9/93)
	17.86% (5/28)
	6.15% (4/55)
	0.0692

	MOH Management Outcomes

	Effective control rate*, median [IQR]
	60% [50%, 80%]
	70% [50%, 85%]
	60% [40%, 80%]
	0.0496

	Abbreviations: IQR, interquartile range; MOH, medication overuse headache; QC, quality control; BoNT-A, Botulinum Toxin Type A.
* p < 0.05



