


Figure S1. Detailed Conventional Screening Methods of Thalassemia
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Table S1. Ratings of Quality of Included Publications
	Publications included
	Study population
	Sampling method
	Quality Rating

	Calculating thalassemia carrier rates (n=29)

	Beijing

	[An Analysis of Thalassemia Genes in Beijing Area]1
	Physical examination participants
	Simple random sampling
	3

	Chongqing

	[Application of Next-generation Sequencing Technology in Screening for Thalassemia]2
	Physical examination pregnant women
	Simple random sampling
	3

	Fujian

	Molecular characterization of thalassemia and hemoglobinopathy in Southeastern China3
	Physical examination participants
	Simple random sampling
	3

	Guangdong

	Rapid Targeted Next-Generation Sequencing Platform for Molecular Screening and Clinical Genotyping in Subjects with Hemoglobinopathies4
	General population
	Multistage stratified random sampling
	2

	Carrier rate of thalassemia among 25,910 high school students in Shaoguan area, China5
	Students
	Stratified random sampling
	2

	[Application of Next Generation Sequencing to Screen the Thalassemia in Pregnant Women]6
	Physical examination pregnant women
	Simple random sampling
	3

	Guangxi

	Rapid Targeted Next-Generation Sequencing Platform for Molecular Screening and Clinical Genotyping in Subjects with Hemoglobinopathies4
	General population
	Multistage stratified random sampling
	2

	Guizhou

	Rapid Targeted Next-Generation Sequencing Platform for Molecular Screening and Clinical Genotyping in Subjects with Hemoglobinopathies4
	General population
	Multistage stratified random sampling
	2

	Prevalence of thalassemia-carrier couples and fertility risk assessment7
	General population
	Simple random sampling
	3

	Early genetic screening uncovered a high prevalence of thalassemia among 18 309 neonates in Guizhou, China8
	Neonates
	Stratified random Sampling
	2

	Hainan

	Rapid Targeted Next-Generation Sequencing Platform for Molecular Screening and Clinical Genotyping in Subjects with Hemoglobinopathies4
	General population
	Multistage stratified random sampling
	2

	Hubei

	[Analysis of Neonates' Thalassemia Gene Detection in Huangshi]9
	Neonates
	Simple random sampling
	3

	[Analysis of screening results of 28478 newborns with thalassemia in Yichang]10
	Neonates
	Simple random sampling
	3

	The prevalence and outcomes of α- and β-thalassemia among pregnant women in Hubei Province, Central China: An observational study11
	General population
	Stratified random sampling
	2

	[The Analysis of Thalassemia Gene Detection Results and Hematological Screening Indicators in the Population of Wuhan Economic and Technological Development Zone]12
	Physical examination participants
	Simple random sampling
	3

	[Analysis of prenatal screening results of 4 629 pregnant women with thalassemia in Shiyan area of Hubei Province]13
	Physical examination pregnant women
	Simple random sampling
	3

	Hunan

	Epidemiological Survey of Hemoglobinopathies Based on Next-Generation Sequencing Platform in Hunan Province, China14
	Physical examination participants
	Multistage stratified random sampling
	2

	Next-generation sequencing improves molecular epidemiological characterization of thalassemia in Chenzhou Region, P.R. China15
	Physical examination participants
	Simple random sampling
	3

	Jiangsu

	Mutation spectrum of thalassemia among pre-pregnant adults in the Jiangsu Province by capillary electrophoresis-based multiplex PCR assay16
	Volunteers
	Simple random sampling
	3

	Jiangxi

	Next-generation sequencing analysis of the molecular spectrum of thalassemia in Southern Jiangxi, China17
	Physical examination participants
	Multistage stratified random sampling
	2

	Shandong

	[Screening and genetic diagnosis of infant thalassemia in Shandong province]18
	Neonates
	Simple random sampling
	3

	Sichuan

	Genetic investigation of haemoglobinopathies in a large cohort of asymptomatic individuals reveals a higher carrier rate for β-thalassaemia in Sichuan Province (Southwestern China)19
	Physical examination participants
	Simple random sampling
	3

	Molecular Epidemiological Investigation of Thalassemia in the Chengdu Region, Sichuan Province, Southwest China20
	Physical examination participants
	Simple random sampling
	3

	Mutation spectrum and erythrocyte indices characterisation of α-thalassaemia and β-thalassaemia in Sichuan women in China: a thalassaemia screening survey of 42 155 women21
	Female
	Simple random sampling
	3

	Yunnan

	Rapid Targeted Next-Generation Sequencing Platform for Molecular Screening and Clinical Genotyping in Subjects with Hemoglobinopathies4
	General population
	Multistage stratified random sampling
	2

	Next-generation sequencing improves thalassemia carrier screening among premarital adults in a high prevalence population: the Dai nationality, China22
	Physical examination participants
	Simple random sampling
	2

	[Thalassemia Screening and Genetic Diagnosis Results Analysis in Wenshan Zhuang-Miao Autonomous Prefecture,Yunnan Province]23
	Physical examination participants
	Simple random sampling
	3

	[Study on Screening of Thalassemia Genes by Next-generation Sequencing in Kunming Area]24
	Physical examination participants
	Simple random sampling
	3

	Zhejiang

	[Carrier screening and prenatal diagnosis for thalassemia-associated mutations in Jiaxing area of Zhejiang]25
	Physical examination pregnant women
	Simple random sampling
	2

	Epidemiology of Hemoglobinopathies in the Huzhou Region, Zhejiang Province, Southeast China26
	Physical examination pregnant women
	Simple random sampling
	3

	Hong Kong

	Prevalence and genotypes of alpha- and beta-thalassemia carriers in Hong Kong -- implications for population screening27
	Students
	Cluster Sampling
	2

	Expanded carrier screening using next-generation sequencing of 123 Hong Kong Chinese families: a pilot study28
	Physical examination participants
	Simple random sampling
	2

	Macao

	Hemoglobin disorders in Macao29
	General population
	Judgmental Sampling
	2

	Publication included for calculating the proportion of common globin mutations (n=40)

	Anhui

	[Thalassaemia genotypes in 2506 infertility patients]30
	Physical examination participants
	Simple random sampling
	3

	Chongqing

	Prevalence and genetic analysis of α-thalassemia and β-thalassemia in Chongqing area of China31
	Children
	Simple random sampling
	2

	[Prevalence,genotype and hematological phenotype analysis of hemoglobinopathy in Chongqing]32
	Physical examination participants
	Simple random sampling
	3

	[Screening results and genetic diagnosis of thalassemia in 8 024 cases in Chongqing region]33
	Physical examination participants
	Simple random sampling
	3

	Fujian

	Analysis of Gene Mutation Types of α- and β-Thalassemia in Fuzhou, Fujian Province in China34
	Suspected cases of thalassemia
	Judgmental sampling
	2

	Molecular analysis of α-thalassemia and β-thalassemia in Quanzhou region Southeast China35
	Thalassemia carriers
	Judgmental sampling
	2

	Guangdong

	Co-inheritance of α-thalassaemia and β-thalassaemia in a prenatal screening population in mainland China36
	Physical examination participants
	Simple random sampling
	3

	The prevalence and molecular spectrum of α- and β-globin gene mutations in 14,332 families of Guangdong Province, China37
	Physical examination participants
	Multistage cluster sampling
	2

	Molecular epidemiology investigation of beta-thalassemia in Zhongshan City, Guangdong Province, People's Republic of China38
	Physical examination participants
	Simple random sampling
	3

	The prevalence and spectrum of alpha and beta thalassaemia in Guangdong Province: implications for the future health burden and population screening39
	Physical examination participants
	Stratified sampling
	2

	Molecular Spectrum of α- and β-Thalassemia Mutations in a Large Ethnic Hakka Population in Southern China40
	Physical examination participants
	Simple random sampling
	3

	Combined use of gap-PCR and next-generation sequencing improves thalassaemia carrier screening among premarital adults in China41
	Physical examination participants
	Simple random sampling
	3

	Molecular Epidemiology and Hematologic Characterization of Thalassemia in Guangdong Province, Southern China42
	Physical examination participants
	Stratified sampling
	2

	Molecular epidemiological and hematological profile of thalassemia in the Dongguan Region of Guangdong Province, Southern China43
	Physical examination participants
	Simple random sampling
	3

	Molecular characterization of hemoglobinopathies and thalassemias in Northern Guangdong Province, China44
	Physical examination participants
	Simple random sampling
	3

	[Anyalysis of Screening and Gene Identification of α-Thalassemia in Child-bearing Population of Conghua District,Guangzhou City]45
	Physical examination participants
	Simple random sampling
	3

	Guangxi

	[The research of α-Thalassemia genotypes on children under 7 years old in Nanning, Liuzhou and Baise areas of Guangxi province]46
	Students
	Multistage cluster sampling
	2

	Molecular epidemiological survey of haemoglobinopathies in the Guangxi Zhuang Autonomous Region of southern China47
	Students
	Cluster sampling
	2

	Molecular spectrum of α- and β-globin gene mutations detected in the population of Guangxi Zhuang Autonomous Region, People's Republic of China48
	Suspected cases of thalassemia
	Judgmental sampling
	2

	[Analysis of Gene Deficiency Types of Thalassemia in Lingui District of Guilin City]49
	Physical examination participants
	Simple random sampling
	3

	Molecular characterization of α- and β-thalassemia in the Yulin region of Southern China50
	Physical examination participants
	Simple random sampling
	3

	Genotype analysis of 55,281 cases of thalassemia in northern Guangxi51
	Physical examination participants
	Simple random sampling
	3

	The population incidence of thalassemia gene variants in Baise, Guangxi, P. R. China, based on random samples52
	Physical examination participants
	Simple random sampling
	3

	Molecular Characterization of α- and β-Thalassaemia Among Children From 1 to 10 Years of Age in Guangxi, A Multi-Ethnic Region in Southern China53
	Children
	Stratified sampling
	2

	Spectrum of α-thalassemia and β-thalassemia mutations in the Guilin Region of southern China54
	Suspected cases of thalassemia
	Judgmental sampling
	2

	Guizhou

	The Prevalence and Spectrum of α-Thalassemia in Guizhou Province of South China55
	Neonates
	Simple random sampling
	3

	Hainan

	The spectrum of α- and β-thalassemia mutations of the Li people in Hainan Province of China56
	Physical examination participants
	Multistage stratified sampling
	2

	Prevalence and Genetic Analysis of Thalassemia and Hemoglobinopathy in Different Ethnic Groups and Regions in Hainan Island, Southeast China57
	Physical examination participants
	Stratified sampling
	2

	Hubei

	Alpha and beta-Thalassemia mutations in Hubei area of China58
	Suspected cases of thalassemia
	Judgmental sampling
	2

	Jiangxi

	Molecular epidemiological characterization and health burden of thalassemia in Jiangxi Province, P. R. China59
	Physical examination participants
	Stratified sampling
	2

	Yunnan

	Mutation screening for thalassaemia in the Jino ethnic minority population of Yunnan Province, Southwest China60
	Jino ethnic population
	Judgmental random sampling
	2

	The spectrum of α- and β-thalassemia mutations in Yunnan Province of Southwestern China61
	Suspected cases of thalassemia
	Judgmental sampling
	2

	[Gene Analysis of Thalassemia in Han and Dai Ethnic Childbearing-aged Population of Chinese Yunnan Province]62
	Thalassemia carriers
	Judgmental sampling
	2

	[Primary screening of hematology and analysis of thalassemia in Yunnan]63
	Physical examination participants
	Stratified sampling
	3

	Genetic heterogeneity of the β-globin gene in various geographic populations of Yunnan in southwestern China64
	Suspected cases of thalassemia
	Judgmental sampling
	2

	Prevalence of hemoglobin E in Yunnan Province of Southwest China65
	Physical examination participants
	Simple random sampling
	3

	Haematological and electrophoretic characterisation of β-thalassaemia in Yunnan province of Southwestern China66
	Suspected cases of thalassemia
	Judgmental sampling
	2

	Gene Mutation Spectrum of Thalassemia Among Children in Yunnan Province67
	Suspected children of thalassemia
	Judgmental sampling
	2

	Gansu, Shaanxi, Xinjiang

	[The types and distributive features of gene mutation on beta-thalassemia in three districts in northwest China] 68
	General population
	Stratified sampling
	2

	Taiwan

	Distribution of thalassemias and associated hemoglobinopathies identified by prenatal diagnosis in Taiwan69
	Suspected fetus of thalassemia
	Judgmental sampling
	2


This table shows the ratings of quality of included publications, including publications for calculating thalassemia carrier rates and proportion of common globin mutations. The quality rating of the studies was conducted based on the Quality Rating Scheme for Studies and Other Evidence provided by JAMA Network Open (https://jamanetwork.com/journals/jamanetworkopen/pages/instructions-for-authors#SecRatingsofQuality).

Table S2. Ratio of Six Most Common Mutations of α-Globin Gene in China 
Unit: Ratio (%)
	Provinces
	sample size
	--SEA 
	-α3.7 
	-α4.2 
	ααCS 
	ααWS 
	ααQS

	Anhui
	2,506
	71.92%
	20.06%
	3.72%
	1.15%
	1.72%
	1.43%

	Beijing
	11,766
	88.24%
	11.76%
	N/A
	N/A
	N/A
	N/A

	Chongqing
	60,473
	53.32%
	33.88%
	5.95%
	3.62%
	1.37%
	1.49%

	Fujian
	201,834
	68.86%
	20.62%
	5.07%
	1.40%
	1.31%
	2.64%

	Guangdong
	208,781
	58.61%
	23.36%
	8.57%
	2.78%
	4.57%
	1.54%

	Guangxi
	298,187
	53.54%
	20.60%
	8.32%
	9.01%
	6.28%
	1.89%

	Guizhou
	51,926
	35.45%
	38.06%
	9.18%
	12.04%
	3.84%
	0.82%

	Hainan
	252,716
	12.72%
	34.98%
	34.71%
	0.57%
	13.66%
	3.46%

	Hubei
	51,189
	45.97%
	41.14%
	7.19%
	1.30%
	0.68%
	3.66%

	Hunan
	41,753
	47.69%
	34.96%
	7.56%
	2.26%
	3.67%
	1.18%

	Jiangsu
	4,276
	16.52%
	66.96%
	9.57%
	2.61%
	2.61%
	0.87%

	Jiangxi
	145,801
	55.00%
	28.91%
	9.14%
	1.83%
	3.58%
	1.01%

	Sichuan
	64,163
	48.18%
	41.36%
	7.56%
	1.03%
	0.47%
	1.12%

	Yunnan
	63,318
	43.15%
	42.93%
	4.57%
	4.88%
	2.88%
	0.18%

	Zhejiang
	32,581
	53.95%
	27.19%
	11.40%
	4.39%
	2.19%
	0.88%

	Hong Kong
	1,943
	82.46%
	10.53%
	5.26%
	0.88%
	N/A
	N/A

	Macao
	5,741
	41.07%
	39.29%
	1.79%
	8.93%
	N/A
	N/A

	Taiwan
	1,240
	89.68%
	2.92%
	0.73%
	0.63%
	N/A
	0.42%

	Weighted average ratio
	100%
	50.84%
	33.65%
	7.88%
	3.17%
	2.82%
	1.39%


N/A reference no detection data in the report. The weighted average ratio was calculated by assigning weights according to the population size of each region. Due to the lack of recent population data of Taiwan province, ratio from Taiwan province was excluded from the calculation of the weighted average ratio.

Table S3. Ratio of Six Most Common Mutations of β-Globin Gene in China
Unit: Ratio (%)
	Provinces
	sample size
	βCD41-42
	βCD17
	βIVS-II-654
	βCD26
	β-28
	βCD71-72

	Anhui
	2506
	30.00%
	11.38%
	37.59%
	3.79%
	8.28%
	2.07%

	Beijing
	11766
	25.00%
	25.00%
	33.33%
	N/A
	8.33%
	N/A

	Chongqing
	60473
	27.86%
	31.13%
	27.21%
	2.58%
	3.18%
	1.81%

	Fujian
	201834
	31.01%
	14.22%
	41.10%
	2.96%
	5.41%
	0.91%

	Gansu
	4751
	6.90%
	75.86%
	N/A
	N/A
	17.24%
	N/A

	Guangdong
	184698
	37.36%
	9.44%
	28.59%
	2.53%
	13.31%
	2.44%

	Guangxi
	298187
	46.83%
	28.11%
	7.41%
	4.61%
	4.91%
	4.02%

	Guizhou
	51926
	31.63%
	37.13%
	11.43%
	4.36%
	2.94%
	0.76%

	 Hainan
	252716
	76.30%
	3.26%
	4.62%
	1.53%
	9.24%
	3.61%

	Hubei
	51189
	25.19%
	15.02%
	46.05%
	1.93%
	2.75%
	2.45%

	Hunan
	41753
	31.78%
	12.81%
	29.80%
	3.16%
	6.01%
	4.35%

	Jiangsu
	4276
	29.41%
	11.76%
	23.53%
	11.76%
	5.88%
	11.76%

	Jiangxi
	145801
	28.74%
	6.14%
	35.74%
	0.79%
	12.15%
	1.31%

	Shaanxi
	1330
	N/A
	75.00%
	N/A
	N/A
	N/A
	N/A

	Sichuan
	64163
	33.02%
	28.78%
	16.18%
	3.18%
	10.21%
	1.99%

	Xinjiang
	6158
	18.97%
	3.45%
	29.31%
	3.45%
	20.69%
	N/A

	Yunnan
	69536
	20.09%
	21.99%
	9.68%
	40.47%
	2.41%
	1.81%

	Zhejiang
	32581
	31.11%
	23.04%
	29.72%
	1.61%
	4.84%
	1.15%

	Hong Kong
	1943
	38.03%
	4.23%
	29.58%
	8.45%
	12.68%
	1.41%

	Macao
	5741
	35.00%
	N/A
	35.00%
	10.00%
	15.00%
	N/A

	Taiwan
	1240
	29.18%
	6.44%
	34.33%
	3.00%
	23.61%
	0.86%

	Weighted average ratio
	100%
	29.79%
	21.26%
	24.83%
	5.32%
	7.64%
	2.82%


CD26 of β-globin gene in present study was the mutant of βE which was involved to produce Hb E. N/A reference no detection data in the report. The weighted average ratio was calculated by assigning weights according to the population size of each region. Due to the lack of recent population data of Taiwan province, ratio from Taiwan province was excluded from the calculation of the weighted average ratio.

Table S4. Estimated Number of Thalassemia Births Expected in 17 Regions
	Regions
	Population
	Crude birth rates
	Incidence
	
	Case

	
	
	
	α-thalassemia
	β-thalassemia
	
	α-thalassemia
	β-thalassemia

	Beijing
	21,860,000
	5.67‰
	<0.01 ‰
	<0.01 ‰
	
	0 
	0 

	Chongqing
	31,910,000
	5.98‰
	0.37 ‰
	0.11 ‰
	
	71 
	21 

	Fujian
	41,830,000
	7.07‰
	0.84 ‰
	0.16 ‰
	
	250 
	46 

	Guangdong
	127,060,000
	8.30‰
	3.98 ‰
	0.41 ‰
	
	4199 
	437 

	Guangxi
	50,270,000
	8.51‰
	9.52 ‰
	1.24 ‰
	
	4071 
	532 

	Guizhou
	38,650,000
	11.03‰
	2.65 ‰
	0.48 ‰
	
	1128 
	206 

	Hainan
	10,430,000
	8.60‰
	50.96 ‰
	0.78 ‰
	
	4571 
	70 

	Hubei
	58,380,000
	6.08‰
	0.06 ‰
	0.01 ‰
	
	21 
	5 

	Hunan
	65,680,000
	6.23‰
	0.75 ‰
	0.26 ‰
	
	307 
	105 

	Jiangsu
	85,260,000
	5.23‰
	0.18 ‰
	<0.01 ‰
	
	81 
	2 

	Jiangxi
	45,150,000
	7.19‰
	3.06 ‰
	0.41 ‰
	
	995 
	134 

	Shandong
	101,230,000
	6.71‰
	<0.01 ‰
	<0.01 ‰
	
	2 
	0 

	Sichuan
	83,680,000
	6.39‰
	0.10 ‰
	0.05 ‰
	
	56 
	26 

	Yunnan
	46,730,000
	8.14‰
	2.80 ‰
	0.81 ‰
	
	1066 
	307 

	Zhejiang
	66,270,000
	6.28‰
	0.01 ‰
	0.05 ‰
	
	6 
	22 

	Hong Kong
	7,481,000
	5.80‰
	1.17 ‰
	0.47 ‰
	
	51 
	20 

	Macao
	649,342
	10.71‰
	1.15 ‰
	0.38 ‰
	
	8 
	3 



Table S5. Incidences of Thalassemia Change in Ten Provinces over Past 37 Years
	Province
	
	α-thalassemia
	
	β-thalassemia

	
	
	Previous incidence (Zeng, 1987)
	Current incidence
	
	Previous incidence (Zeng, 1987)
	Current incidence

	Guangxi
	
	14.95%
	0.95%
	
	1.52%
	0.12%

	Guangdong
	
	4.11%
	0.40%
	
	1.08%
	0.04%

	Guizhou
	
	N/A
	0.26%
	
	2.21%
	0.05%

	Yunnan
	
	N/A
	0.28%
	
	0.27%
	0.08%

	Hunan
	
	N/A
	0.08%
	
	0.37%
	0.03%

	Fujian
	
	N/A
	0.08%
	
	0.16%
	0.02%

	Jiangxi
	
	2.6%
	0.31%
	
	0.18%
	0.04%

	Sichuan
	
	1.92%
	0.01%
	
	2.18%
	<0.01%

	Zhejiang
	
	1.2%
	<0.01%
	
	N/A
	0.01%

	Hubei
	
	N/A
	0.01%
	
	0.09%
	<0.01%


The current incidence of thalassemia is adjusted by the value of carrier rates. N/A reference no data available in the report.
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