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Figure S1
Growth in the Number of Parameters That Are Needed in the Traditional Regression Approach and in the Intersectional MAIHDA Approach to Fully Account for the Intersection of All Social Categories (Adding Two Dimensions per Predictor)
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	Table S1

	Systematic Review of Intersectional MAIHDA Analyses: Study Information, Variance Partition Coefficients (VPCs), and Proportional Change in Variance (PCV)

	
	
	
	
	
	
	
	
	Null model
	Main effects model

	Study
	Data
	Target population
	N
	Country
	Social categories
	Outcome(s)
	Further differentiation
	VPC
	95% CI
	VPC
	95% CI
	
PCV
	95% CI

	Axelsson Fisk et al. (2018)
	TSPR, SPR, CDR, LISA
	Adults
	2,445,501
	Sweden
	1) Age
2) Gender
3) Income
4) Education
5) Cohabitation status
5) Migration status
	1) COPD diagnosis
	No further differentiation
	20.0
	[15.6, 25.6]
	1.1
	[0.6, 2.1]
	-
	-

	Beccia et al. (2021)
	GUTS
	Adolescents and younger adults
	11,090 – 13,307
	USA
	1) Gender identity
2) Sexual orientation
3) Weight status
4) Gender expression
	1) Disordered eating behaviors
2) Eating disorder diagnosis
	Weighted for missing data (social identity/position variables 1-3)
	Past-year purging
	20.5
	[10.0, 41.5]
	3.2
	[0.9, 12.4]
	87.4
	-

	
	
	
	
	
	
	
	
	Past-year overeating
	7.8
	[3.4, 18.0]
	2.3
	[0.7, 8.1]
	72.2 
	-

	
	
	
	
	
	
	
	
	Past-year binge eating
	17.7
	[9.0, 36.1]
	3.7
	[1.0, 12.6]
	82.3
	-

	
	
	
	
	
	
	
	
	Lifetime eating disorder diagnosis
	28.5
	[13.6, 56.7]
	2.7
	[0.6, 14.8]
	93.1
	-

	
	
	
	
	
	
	
	Not weighted for missing data (all social identity/position variables)
	Past-year purging
	18.7
	[9.8, 35.0]
	3.6
	[0.8, 13.2]
	83.8
	-

	
	
	
	
	
	
	
	
	Past-year overeating
	4.7
	[2.0, 11.4]
	2.3
	[0.8, 6.9]
	51.4
	-

	
	
	
	
	
	
	
	
	Past-year binge eating
	13.4
	[6.8, 25.5]
	2.4
	[0.8, 7.6]
	83.9
	-

	
	
	
	
	
	
	
	
	Lifetime eating disorder diagnosis
	25.7
	[13.5, 45.5]
	3.7
	[0.7, 15.7]
	88.9
	-

	Evans (2019a)
	Add Health
	Adolescents
	14,041
	USA
	1) Gender
2) Race/ethnicity
3) Immigrant status
4) Low income
5) Parent education
6) Straight sexual orientation
	1) BMI
2) Depression
3) Fair or poor health
4) Binge drinking
5) Cigarette use
6) Marijuana use
7) Drug use
	6 strata: gender, race/ethnicity
	BMI
	3.37
	-
	4.65
	-
	–37.931
	-

	
	
	
	
	
	
	
	
	CESD
	6.83
	-
	1.45
	-
	78.77
	-

	
	
	
	
	
	
	
	
	Fair/poor health
	3.84
	-
	1.52
	-
	60.36
	-

	
	
	
	
	
	
	
	
	Binge
	11.88
	-
	0.40
	-
	96.62
	-

	
	
	
	
	
	
	
	
	Cigarette
	12.40
	-
	1.00
	-
	91.92
	-

	
	
	
	
	
	
	
	
	Marijuana
	2.15
	-
	1.19
	-
	44.87
	-

	
	
	
	
	
	
	
	
	Drugs
	23.66
	-
	3.51
	-
	85.17
	-

	
	
	
	
	
	
	
	12 strata: gender, race/ethnicity, low parental education
	BMI
	2.74
	-
	1.71
	-
	37.51
	-

	
	
	
	
	
	
	
	
	CESD
	6.08
	-
	0.21
	-
	96.58
	-

	
	
	
	
	
	
	
	
	Fair/poor health
	4.00
	-
	0.66
	-
	83.58
	-

	
	
	
	
	
	
	
	
	Binge
	9.22
	-
	0.17
	-
	98.19
	-

	
	
	
	
	
	
	
	
	Cigarette
	10.20
	-
	0.89
	-
	91.29
	-

	
	
	
	
	
	
	
	
	Marijuana
	1.40
	-
	0.28
	-
	79.98
	-

	
	
	
	
	
	
	
	
	Drugs
	19.43
	-
	0.64
	-
	96.72
	-

	
	
	
	
	
	
	
	18 strata: gender, race/ethnicity, parental education
	BMI
	2.97
	-
	1.60
	-
	46.29
	-

	
	
	
	
	
	
	
	
	CESD
	5.49
	-
	0.22
	-
	96.01
	-

	
	
	
	
	
	
	
	
	Fair/poor health
	4.80
	-
	0.74
	-
	84.58
	-

	
	
	
	
	
	
	
	
	Binge
	8.14
	-
	0.11
	-
	98.59
	-

	
	
	
	
	
	
	
	
	Cigarette
	9.71
	-
	1.01
	-
	89.61
	-

	
	
	
	
	
	
	
	
	Marijuana
	1.42
	-
	0.32
	-
	77.53
	-

	
	
	
	
	
	
	
	
	Drugs
	19.90
	-
	0.63
	-
	96.85
	-

	
	
	
	
	
	
	
	36 strata: gender, race/ethnicity, parental education, income
	BMI
	2.84
	-
	1.12
	-
	60.44
	-

	
	
	
	
	
	
	
	
	CESD
	4.55
	-
	0.17
	-
	96.16
	-

	
	
	
	
	
	
	
	
	Fair/poor health
	4.55
	-
	0.43
	-
	90.56
	-

	
	
	
	
	
	
	
	
	Binge
	7.05
	-
	0.10
	-
	98.52
	-

	
	
	
	
	
	
	
	
	Cigarette
	9.72
	-
	0.69
	-
	92.92
	-

	
	
	
	
	
	
	
	
	Marijuana
	1.18
	-
	0.20
	-
	83.36
	-

	
	
	
	
	
	
	
	
	Drugs
	19.40
	-
	0.56
	-
	97.09
	-

	
	
	
	
	
	
	
	48 strata: gender, race/ethnicity/ immigrant status, parental education, income
	BMI
	2.94
	-
	1.18
	-
	59.90
	-

	
	
	
	
	
	
	
	
	CESD
	4.66
	-
	0.16
	-
	96.51
	-

	
	
	
	
	
	
	
	
	Fair/poor health
	4.33
	-
	0.35
	-
	92.02
	-

	
	
	
	
	
	
	
	
	Binge
	7.73
	-
	0.14
	-
	98.15
	-

	
	
	
	
	
	
	
	
	Cigarette
	10.88
	-
	0.47
	-
	95.70
	-

	
	
	
	
	
	
	
	
	Marijuana
	3.08
	-
	0.14
	-
	95.49
	-

	
	
	
	
	
	
	
	
	Drugs
	19.59
	-
	0.37
	-
	98.09
	-

	
	
	
	
	
	
	
	91+ strata: gender, R/E/IS, parental education, income, straight sexual identification
	BMI
	3.83
	-
	1.37
	-
	64.23
	-

	
	
	
	
	
	
	
	
	CESD
	6.85
	-
	0.19
	-
	97.20
	-

	
	
	
	
	
	
	
	
	Fair/poor health
	4.41
	-
	0.25
	-
	94.34
	-

	
	
	
	
	
	
	
	
	Binge
	7.51
	-
	0.45
	-
	94.06
	-

	
	
	
	
	
	
	
	
	Cigarette
	11.48
	-
	1.29
	-
	88.76
	-

	
	
	
	
	
	
	
	
	Marijuana
	4.01
	-
	0.42
	-
	89.52
	-

	
	
	
	
	
	
	
	
	Drugs
	21.67
	-
	1.07
	-
	95.08
	-

	Evans (2019b)
	Add Health
	Adolescents
	17,234
	USA
	1) Gender
2) Race/ethnicity
3) Parent education
4) Concordant and discordant social contexts

Control variable: 
1) Age
	1) Cigarette use
	Model 1: Gender, race/ethnicity, parent education
	9.562
	[4.887, 17.400]
	1.273
	[0.391, 3.235]
	-
	-

	
	
	
	
	
	
	
	Model 2: All categories
	8.963
	[6.337, 12.620]
	1.182
	[0.553, 2.070]
	-
	-

	Evans & Erickson (2019)
	Add Health
	Adolescents
	20,745
	USA
	1) Gender
2) Race/ethnicity
3) Immigrant status
4) Low income

Control variable: 
1) Age
	1) Depression
	Center for Epidemiologic Studies Depression (CESD) scale (Wave 1)
	5.31
	[2.86, 9.29]
	0.28
	[0.03, 0.90]
	94.66
	-

	
	
	
	
	
	
	
	CESD scale (Wave 4)
	2.19
	[1.03, 4.29]
	0.10
	[0.00, 0.49]
	95.35
	-

	
	
	
	
	
	
	
	Change CESD scale 
(Wave 4 – Wave 1)
	0.95
	[0.34, 2.13]
	0.06
	[0.00, 0.30]
	94.04
	-

	Evans et al. (2020)
	NESARC
	Adults
	32,788
	USA
	1) Gender
2) Race/ethnicity
3) Education
4) Income
5) Age
	1) BMI 
	No further differentiation
	-
	-
	1.81
	-
	63.8
	-

	Hernández-Yumar et al. (2018)
	SNHS
	Adults
	14,190
	Spain
	1) Gender
2) Age
3) Income
4) Education
5) Living alone
	1) BMI
	No further differentiation
	12.4
	-
	1.9
	-
	-
	-

	Holman et al. (2020)
	ELSA, UKHLS
	Older adults
	16,437
	England/UK
	1) Gender
2) Ethnicity
3) Education
4) Income
	Biomarker measures:
1) HbA1c
2) Total cholesterol 
3) C-reactive protein
4) Systolic blood pressure
5) Resting heart rate
6) Body mass index
	HbA1c
	4.26
	-
	0.21
	-
	-
	-

	
	
	
	
	
	
	
	Total cholesterol 
	13.36
	-
	0.89
	-
	-
	-

	
	
	
	
	
	
	
	C-reactive protein
	1.78
	-
	0.16
	-
	-
	-

	
	
	
	
	
	
	
	Systolic blood pressure
	4.85
	-
	1.37
	-
	-
	-

	
	
	
	
	
	
	
	Resting heart rate
	2.84
	-
	0.23
	-
	-
	-

	
	
	
	
	
	
	
	Body mass index
	2.15
	-
	0.38
	-
	-
	-

	
	
	
	
	
	
	
	HbA1c
	3.94
	-
	0.05
	-
	-
	-

	
	
	
	
	
	
	
	Total cholesterol 
	12.86
	-
	0.61
	-
	-
	-

	
	
	
	
	
	
	
	C-reactive protein
	1.66
	-
	0.00
	-
	-
	-

	
	
	
	
	
	
	
	Systolic blood pressure
	4.60
	-
	1.00
	-
	-
	-

	
	
	
	
	
	
	
	Resting heart rate
	2.69
	-
	0.02
	-
	-
	-

	
	
	
	
	
	
	
	Body mass index
	2.01
	-
	0.22
	-
	-
	-

	Ickert et al. (2021)
	CCHS-2015/2016
	Adults
	68,658
	Canada
	1) Race
2) Sex
3) Income
4) Immigration status
	1) Perceived health
2) Perceived mental health
	Perceived health
	Weights at Level 1, scaling method B
	[bookmark: RANGE!J82]12.00
	-
	1.00
	-
	95.08
	-

	
	
	
	
	
	
	
	
	Weights at Level 1, scaling method A
	14.00
	-
	1.00
	-
	92.80
	-

	
	
	
	
	
	
	
	
	Revised outcome model 1, scaling method B
	5.00
	-
	1.00
	-
	86.31
	-

	
	
	
	
	
	
	
	
	Revised outcome model 2, scaling method B
	3.00
	-
	0.00
	-
	92.69
	-

	
	
	
	
	
	
	
	Perceived mental health
	Weights at Level 1, scaling method B
	9.00
	-
	0.00
	-
	96.67
	-

	
	
	
	
	
	
	
	
	Weights at Level 1, scaling method A
	10.00
	-
	1.00
	-
	93.57
	-

	
	
	
	
	
	
	
	
	Revised outcome model 1, scaling method B
	6.00
	-
	0.00
	-
	99.07
	-

	
	
	
	
	
	
	
	
	Revised outcome model 2, scaling method B
	3.00
	-
	0.00
	-
	95.18
	-

	Jaehn et al. (2020)
	DEGS1-2008–2011
	Adults
	6,534
	Germany
	1) Age
2) Sex/gender
3) Marital status
4) Level of education
5) Subjective health
	1) Non-responder status
	Scenario 1 (dimensions 1-4)
	[bookmark: RANGE!J91]3.3
	[1.5, 6.7]
	0.8
	[0.1, 2.1]
	74.4
	[25.7, 97.2]

	
	
	
	
	
	
	
	Scenario 2 (all dimensions)
	3.6
	[2.1, 5.7]
	0.9
	[0.2, 2.1]
	74.8
	[30.3, 95.7]

	Kern et al. (2020)
	HBSC-2017/2018
	Adolescents
	127,556– 154,229
	Albania, Austria, Azerbaijan, Belgium, Bulgaria, Croatia, Czech Republic, Denmark, Estonia, Finland, Germany, Greece, Hungary, Iceland, Ireland, Italy, Kazakhstan, Luxembourg, Malta, The Netherlands, Norway, Poland, Portugal, Republic of Moldova, Romania, Russia, Serbia, Slovenia, Spain, Sweden, Switzerland, Ukraine, United Kingdom
	Individual-level variables:
1) Immigration background
2) Family SES
3) Gender
4) Age

Country-level variables:
1) Migrant Integration Policy Index (MIPEX)
2) Income equality
3) Gender equality
	Adolescent mental well-being:
1) Life dissatisfaction
2) Psychosomatic complaints
	Life dissatisfaction
	Only individual-level variables (ILV)
	4.00
	[1.53, 9.33]
	NR
	NR
	98.41
	-

	
	
	
	
	
	
	
	
	MIPEX + ILV
	3.14
	[1.99, 4.99]
	NR
	NR
	95.74
	-

	
	
	
	
	
	
	
	
	Income Equality + ILV
	3.14
	[1.98, 4.97]
	NR
	NR
	97.16
	-

	
	
	
	
	
	
	
	
	Gender Equality + ILV
	3.44
	[2.17, 5.46]
	NR
	NR
	91.32
	-

	
	
	
	
	
	
	
	Psychosomatic complaints
	Only individual-level variables
	6.37
	[2.51, 14.42]
	NR
	NR
	99.85
	-

	
	
	
	
	
	
	
	
	MIPEX + ILV
	5.55
	[3.55, 8.64]
	NR
	NR
	98.47
	-

	
	
	
	
	
	
	
	
	Income Equality + ILV
	4.81
	[3.08, 7.50]
	NR
	NR
	99.32
	-

	
	
	
	
	
	
	
	
	Gender Equality + ILV
	4.55
	[2.90, 7.13]
	NR
	NR
	96.54
	-

	Khalaf et al. (2020)
	TSPR, LISA, NPR, SPDR, CDR
	Adults
	49,019
	Sweden
	Sociodemographic:
1) Age
2) Gender
3) Income (individualized disposable family income; absolute income)

Geographical info:
1) Residential area in 2010
	1) Discontinuation of inhaled maintenance medication
	County-level
	0.352
	[0.15, 0.75]
	-
	-
	-
	-

	
	
	
	
	
	
	
	Sociodemographic context
	4.98
	[2.42, 9.63]
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Kiadaliri & Englund (2021)
	LISA, SHR
	Adults
	300,925 (OA) – 332,406 (RA)
	Sweden
	1) Gender
2) Age
3) Education
4) Income
5) Civil status
6) Immigrant status
	1) Diagnosis OA
2) Diagnosis RA
3) Diagnosis gout
4) Diagnose SpA
	Osteoarthritis (OA)
	7.7
	[6.0, 9.8]
	0.6
	[0.3, 1.0]
	-
	-

	
	
	
	
	
	
	
	Rheumatoid arthritis (RA)
	9.2
	[5.6, 13.5]
	0.8
	[0.0, 2.8]
	-
	-

	
	
	
	
	
	
	
	Gout
	16.2
	[12.0, 20.7]
	0.5
	[0.0, 1.5]
	-
	-

	
	
	
	
	
	
	
	Spondyloarthritis (SpA)
	0.5
	[0.0, 1.9]
	0.2
	[0.0, 0.8]
	-
	-

	Kiadaliri et al. (2021)
	TSPR, LISA, SHR 
	Adults
	458,852
	Sweden
	1) Gender
2) Age
3) Income
4) Education
5) Nativity
	1) Consultation for lower back pain –
diagnosed with:
- Lumbago with sciatica
- LBP
- Other dorsalgia
- Dorsalgia unspecified
	No further differentiation
	1.1
	[0.7, 1.6]
	0.2
	[0.1, 0.4]
	79.9
	-

	Ljungman et al. (2021)
	TSPR, LISA, NPR, CDR, SPDR
	Adolescents and adults
	8,190,990
	Sweden
	1) Gender
2) Age
3) Country of birth
4) Income
5) Diagnosed psychiatric disorder
	1) Antidepressant use
	No further differentiation
	41.88
	-
	3.27
	-
	95.36
	-

	Mersky et al. (2021)
	Add Health
	Adolescents
	13,718
	USA
	1) Poverty status
2) Race/ethnicity
3) Gender
	1) Adverse childhood experience
	No further differentiation
	22.7
	-
	9.9
	-
	62.6 
	-

	Persmark et al. (2019)
	SPDR, SPR, LISA
	Adults
	6,846,106
	Sweden
	1) Gender
2) Age
3) Income
4) Cohabitation status
5) Psychological distress
	1) Opioid prescription receipt 
	No further differentiation
	13.16
	-
	0.42
	-
	97.2
	-

	Persmark et al. (2020)
	NSDUH-2015
	Adults
	43,409
	USA
	1) Gender
2) Race/ethnicity
3) Income
4) Age
	1) Prescription opioid misuse
	No further differentiation
	7.54
	-
	0.479
	-
	94.1
	-

	Shaharyar et al. (2021)
	ELOHI
	Adults
	1,936
	England
	1) Ethnicity
2) Nativity status
3) Socioeconomic position
	1) Periodontal status
	Teeth with probing depth
	4.8
	-
	1.3
	-
	73.6
	-

	
	
	
	
	
	
	
	Teeth with clinical attachment loss
	2.1
	-
	0.6
	-
	74.0
	-

	Silva & Evans (2020)
	Add Health
	Younger adults
	15,340
	USA
	1) Gender
2) Immigration status +  race/ethnicity (one variable)
3) Education

Control variable:
4) Age
	1) Exclusively heterosexual identification
	3-axes model (gender, race/ethnicity, immigration status)
	14.72
	-
	2.73
	-
	-
	-

	
	
	
	
	
	
	
	4-axes model (gender, race/ethnicity, immigration status, education)
	12.96
	-
	1.61
	-
	-
	-

	Zettermark et al. (2021)
	TSPR, LISA, NPR, SPDR, CDR
	Female adolescents and younger adults
	915,952
	Sweden
	1) Hormonal contraceptive prescription
2) Previous mental health issues
3) Pregnancies
4) Income
5) Immigrant status
6) Age
	1) Antidepressant use
	Without mental health issues
	8.45
	-
	3.02
	-
	66.29
	-

	
	
	
	
	
	
	
	With mental health issues
	8.18
	-
	0.49
	-
	94.48
	-

	Note. 95% CI = 95% credible interval; Add Health = National Longitudinal Study of Adolescent to Adult Health; CCHS-2015/2016 = 2015 and 2016 cycles of the Canadian Community Health Survey; CDR = Cause of Death Register; DEGS1-2008–2011 = German Health Interview and Examination Survey for Adults conducted between 2008 and 2011; ELOHI = East London Oral Health Inequalities study; ELSA = English Longitudinal Study of Ageing; GUTS = Growing Up Today Study; HBSC-2017/2018 = 2017/2018 Health Behaviour in School-aged Children study; LISA = Longitudinal Integration Database for Health Insurance and Labor Market Studies; NESARC = National Epidemiologic Survey on Alcohol and Related Conditions; NPR = National Patient Register; NR = not reported; NSDUH-2015 = 2015 National Survey on Drug Use and Health; SHR = Skåne Healthcare Register; SNHS = Spanish National Health Survey; SPDR = Swedish Prescribed Drug Register; SPR = Swedish Patient Register; TSPR = Register of the Total Swedish Population; UKHLS = United Kingdom Household Longitudinal Study. 
- = information not available.
1 In the study by Evans (2019a), negative PCV values were obtained because strata-level variance increased (rather than decreased) after adding the additive main effects. It cannot be ruled out that this value is due to estimation problems (e.g., due to the small number of strata in the analysis), and is subject to further investigation (C. R. Evans, personal communication, August 22, 2022).
2 This value was not included in the calculation of the median, minimum, and maximum VPCs because it is a geographic and not an intersectional VPC value.






	Table S2

	Methodological Information on the Studies Included in the Systematic Review of Intersectional MAIHDA Analyses

	Study
	Data type
	Method/ estimation
	Software
	Syntax available
	Data available
	Handling of missing data
	Accounted for complex survey design
	Study type

	Axelsson Fisk et al. (2018)
	Register data
	Bayes/MCMC
	MLwiN (Stata)
	Yes
	Yes, data are provided
	Not applicable
	Not applicable
	Exploratory

	Beccia et al. (2021)
	Cohort study; not representative
	Bayes/MCMC
	R, package “rstan”
	No
	No information provided by the authors
	Participants with missing data on key variables were excluded; sexual orientation: next observation carried backwards imputation; inverse probability weighting (IPW) method with Add Health data
	Not applicable
	Exploratory

	Evans (2019a)
	Representative sample
	Bayes/MCMC
	MLwiN (Stata)
	Yes
	No information provided by the author
	Listwise deletion
	No
	Exploratory

	Evans (2019b)
	Representative sample
	Bayes/MCMC
	MLwiN (Stata)
	No
	No information provided by the author
	Listwise deletion
	No
	Exploratory

	Evans & Erickson (2019)
	Representative sample
	Bayes/MCMC
	MLwiN (Stata)
	No
	No information provided by the authors
	Listwise deletion
	No
	Exploratory

	Evans et al. (2020)
	Representative sample
	Bayes/MCMC
	MLwiN
	No
	No information provided by the authors
	Listwise deletion
	No
	Exploratory

	Hernández-Yumar et al. (2018)
	Representative sample
	Bayes/MCMC
	MLwiN (Stata)
	No
	Yes, can be downloaded from repositories
	Listwise deletion
	No
	Exploratory

	Holman et al. (2020)
	Representative samples
	Bayes/MCMC & Bayes/IGLS
	MLwiN (Stata)
	Yes
	Yes, can be downloaded from repository
	Listwise deletion (but multiple imputation for sensitivity analysis, not reported)
	No; in the multilevel models, the complex survey design was not accounted for (the complex survey design was only accounted for when calculating the sample means)
	Exploratory

	Ickert et al. (2021)
	Representative sample
	Frequentist approach
	Stata
	No
	No information provided by the authors
	Listwise deletion
	Only application of survey weights following the recommendations by Carle (2009): Two different weights were applied to Level 1

Method A: scaling the weights so that the new weights sum to the cluster sample size

new weight A = student weight*(sum student weight per school / squared sum student weight per school)

Method B: scaling the weights so that the new weights sum to the effective cluster size

new weight B =  student weight*(sum of students per school / sum student weight per school)
	Exploratory

	Jaehn et al. (2020)
	Representative sample
	Bayes/MCMC
	R, package “MCMCglmm”
	No
	Upon request
	Listwise deletion
	No, but cross-classified design with primary sampling units as random effect to account for clustered sampling
	Exploratory

	Kern et al. (2020)
	Representative sample
	Bayes/MCMC
	MLwiN
	No
	No information provided by the authors
	Listwise deletion
	No
	Exploratory

	Khalaf et al. (2020)
	Register data
	Bayes/MCMC
	MLwiN (Stata)
	Yes
	Upon request and with restrictions
	Individuals with missing values for income during 2000 or 2005 (N = 381) were assigned the tertile values of the year 2010
	Not applicable
	Exploratory

	Kiadaliri & Englund (2021)
	Register data
	Bayes/MCMC
	MLwiN (Stata)
	No
	No information provided by the authors
	Listwise deletion
	Not applicable
	Exploratory

	Kiadaliri et al. (2021)
	Register data
	Bayes/MCMC
	MLwiN (Stata)
	No
	No information provided by the authors
	Listwise deletion
	Not applicable
	Exploratory

	Ljungman et al. (2021)
	Register data
	Bayes/MCMC
	MLwiN (Stata)
	Yes
	No information provided by the authors
	Listwise deletion; “Individuals with missing values on income during 2000 or 2005, including those who had immigrated to Sweden prior to 2005, were assigned the tertile values based only on their income during 2010.”
	Not applicable
	Exploratory

	Mersky et al. (2021)
	Representative sample
	Bayes/MCMC
	R, package “rstanarm”
	No
	No information provided by the authors
	Listwise deletion
	No, only percentages and mean scores were adjusted based on sampling weights
	Exploratory

	Persmark et al. (2019)
	Register data
	Bayes/MCMC
	MLwiN (Stata)
	Yes
	Yes, data are provided
	Listwise deletion
	Not applicable
	Exploratory

	Persmark et al. (2020)
	Representative sample
	Bayes/MCMC
	MLwiN (Stata)
	Yes
	Yes, can be downloaded from repository
	Listwise deletion
	No
	Exploratory

	Shaharyar et al. (2021)
	Representative sample
	Bayes/MCMC
	MLwiN (Stata)
	No
	Upon request
	Listwise deletion
	No
	Exploratory

	Silva & Evans (2020)
	Representative sample
	Bayes/MCMC
	MLwiM (Stata)
	No
	No information provided by the authors
	Listwise deletion
	No
	Exploratory

	Zettermark et al. (2021)
	Register data
	Bayes/MCMC
	MLwiN (Stata)
	Yes
	Upon request and with restrictions
	Listwise deletion
	Not applicable
	Exploratory

	Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; MCMC = Markov chain Monte Carlo estimation; IGLS = iterative generalized least-squares estimation.


	

	Table S3

	Sample Size, Sample Reading Mean (With 95% Confidence Intervals), Expected Reading Achievement (Based on Fixed Effects Only), Predicted Reading Achievement (Based on Fixed and Random Effects), and Random Effects (With 95% Credible Intervals) for All 40 Strata Calculated Using MCMC Estimation Methods 

	
	
	
	
	
	
	Simple intersectional model
	
	Intersectional interaction model

	Strata ID
	N
	Gender
	Migration background
	Highest parental education
	Highest parental occupational status
	Predicted reading achievement [95% credible interval]
	
	Expected reading achievement [95% credible interval]
	Predicted reading achievement [95% credible interval]
	Random effects [95% credible interval]

	1
	125
	Female
	Native
	Below UEC
	Low
	459.321 
[438.299, 478.536]
	
	468.405 
[452.813, 483.338]
	461.902 
[443.384, 478.283]
	–6.503 
[–26.296, 11.097]

	2
	148
	Female
	Native
	At least UEC
	Low
	499.913 
[482.785, 516.655]
	
	498.193 
[483.183, 513.206]
	499.947 
[485.235, 514.592]
	1.754 
[–15.545, 19.482]

	3
	123
	Female
	IB
	Below UEC
	Low
	415.195 
[395.761, 434.679]
	
	425.948 
[410.839, 440.842]
	417.155 
[400.111, 433.403]
	–8.793 
[–28.351, 8.896]

	4
	91
	Female
	IB
	At least UEC
	Low
	470.518 
[448.985, 491.983]
	
	455.736 
[441.209, 470.720]
	463.893 
[446.853, 482.063]
	8.157 
[–10.274, 28.104]

	5
	133
	Female
	Native
	Below UEC
	Low to middle
	486.438 
[468.539, 504.036]
	
	478.462 
[463.976, 493.454]
	483.931 
[468.439, 499.756]
	5.468 
[–11.524, 23.491]

	6
	225
	Female
	Native
	At least UEC
	Low to middle
	498.552 
[485.111, 511.911]
	
	508.251 
[494.229, 523.075]
	501.137 
[488.768, 513.067]
	–7.114 
[–25.100, 8.732]

	7
	67
	Female
	IB
	Below UEC
	Low to middle
	459.135 
[434.454, 485.297]
	
	436.006 
[420.820, 452.138]
	446.974 
[427.462, 469.778]
	10.968 
[–7.907, 33.497]

	8
	81
	Female
	IB
	At least UEC
	Low to middle
	466.981 
[444.853, 489.614]
	
	465.794 
[451.081, 481.840]
	465.843 
[448.227, 484.158]
	0.049 
[–18.944, 18.519]

	9
	94
	Female
	Native
	Below UEC
	Middle
	487.736 
[467.458, 507.965]
	
	496.037 
[480.619, 511.859]
	491.368 
[474.223, 507.968]
	–4.668 
[–24.137, 13.400]

	10
	351
	Female
	Native
	At least UEC
	Middle
	524.266 
[512.961, 535.146]
	
	525.825 
[511.773, 540.930]
	525.079 
[514.579, 535.213]
	–0.746 
[–16.991, 14.733]

	11
	24
	Female
	IB
	Below UEC
	Middle
	475.781 
[437.497, 516.937]
	
	453.580 
[437.165, 470.723]
	459.656 
[435.474, 487.453]
	6.077 
[–15.150, 30.702]

	12
	67
	Female
	IB
	At least UEC
	Middle
	476.419 
[450.737, 502.103]
	
	483.368 
[468.124, 499.772]
	479.684 
[459.813, 499.650]
	–3.685 
[–24.177, 15.584]

	13
	43
	Female
	Native
	Below UEC
	Middle to high
	514.068 
[484.559, 543.711]
	
	521.495 
[503.676, 537.901]
	520.473 
[498.009, 542.034]
	–1.022 
[–21.576, 19.732]

	14
	406
	Female
	Native
	At least UEC
	Middle to high
	551.064 
[541.277, 560.929]
	
	551.283 
[535.716, 565.896]
	552.023 
[542.772, 561.258]
	0.739 
[–14.845, 17.087]

	15
	9
	Female
	IB
	Below UEC
	Middle to high
	458.844 
[402.962, 513.796]
	
	479.038 
[460.300, 497.326]
	474.732 
[444.239, 502.803]
	–4.306 
[–29.635, 18.721]

	16
	50
	Female
	IB
	At least UEC
	Middle to high
	507.363 
[478.982, 537.004]
	
	508.827 
[492.066, 525.262]
	509.688 
[488.794, 531.159]
	0.861 
[–19.807, 22.472]

	(table continues)
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	Simple intersectional model
	
	Intersectional interaction model

	Strata ID
	N
	Gender
	Migration background
	Highest parental education
	Highest parental occupational status
	Predicted reading achievement [95% credible interval]
	
	Expected reading achievement [95% credible interval]
	Predicted reading achievement [95% credible interval]
	Random effects [95% credible interval]

	17
	8
	Female
	Native
	Below UEC
	High
	512.129 
[455.349, 572.332]
	
	531.000 
[508.341, 550.121]
	531.677 
[499.289, 560.098]
	0.677 
[–23.087, 25.406]

	18
	420
	Female
	Native
	At least UEC
	High
	580.520 
[570.906, 590.193]
	
	560.788 
[541.119, 576.897]
	579.058 
[569.732, 588.487]
	18.269 
[1.035, 39.643]

	19
	3
	Female
	IB
	Below UEC
	High
	456.339 
[387.036, 525.951]
	
	488.543 
[465.698, 508.263]
	484.799 
[448.553, 514.928]
	–3.744 
[–30.497, 20.490]

	20
	57
	Female
	IB
	At least UEC
	High
	490.420 
[463.884, 517.821]
	
	518.331 
[498.436, 535.238]
	506.109 
[481.620, 528.616]
	–12.223 
[–34.407, 7.568]

	21
	165
	Male
	Native
	Below UEC
	Low
	444.639 
[428.182, 461.726]
	
	442.783 
[427.429, 457.416]
	443.400 
[428.973, 458.153]
	0.617 
[–16.664, 18.834]

	22
	181
	Male
	Native
	At least UEC
	Low
	471.536 
[454.608, 487.644]
	
	472.572 
[457.623, 487.356]
	471.669 
[456.609, 485.981]
	–0.903 
[–18.263, 16.197]

	23
	141
	Male
	IB
	Below UEC
	Low
	407.992 
[391.112, 425.117]
	
	400.327 
[385.551, 414.877]
	403.661 
[389.201, 418.475]
	3.335 
[–13.626, 21.059]

	24
	115
	Male
	IB
	At least UEC
	Low
	436.204 
[416.154, 455.883]
	
	430.115 
[415.768, 444.846]
	432.568 
[416.044, 448.940]
	2.453 
[–15.741, 20.781]

	25
	141
	Male
	Native
	Below UEC
	Low to middle
	451.127 
[432.209, 469.968]
	
	452.841 
[438.321, 467.811]
	450.853 
[434.419, 467.193]
	–1.989 
[–20.413, 15.643]

	26
	276
	Male
	Native
	At least UEC
	Low to middle
	466.430 
[454.318, 478.795]
	
	482.630 
[468.363, 497.577]
	469.510 
[457.744, 481.136]
	–13.120 
[–30.771, 2.556]

	27
	67
	Male
	IB
	Below UEC
	Low to middle
	434.048 
[409.014, 460.110]
	
	410.384 
[395.080, 426.437]
	420.549 
[401.280, 442.727]
	10.165 
[–8.564, 32.288]

	28
	100
	Male
	IB
	At least UEC
	Low to middle
	435.579 
[415.022, 455.714]
	
	440.173 
[425.218, 456.151]
	435.847 
[418.717, 452.475]
	–4.326 
[–23.828, 13.497]

	29
	109
	Male
	Native
	Below UEC
	Middle
	463.314 
[444.361, 482.468]
	
	470.415 
[455.136, 486.112]
	465.359 
[448.729, 481.618]
	–5.057 
[–24.503, 12.530]

	30
	337
	Male
	Native
	At least UEC
	Middle
	495.895 
[484.985, 506.753]
	
	500.204 
[486.061, 515.301]
	496.824 
[486.508, 507.032]
	–3.380 
[–19.568, 11.820]

	31
	30
	Male
	IB
	Below UEC
	Middle
	462.565 
[425.926, 499.690]
	
	427.959 
[411.637, 444.960]
	438.223 
[414.303, 465.876]
	10.264 
[–10.592, 35.246]

	32
	79
	Male
	IB
	At least UEC
	Middle
	461.119 
[436.969, 490.027]
	
	457.747 
[442.484, 474.038]
	458.808 
[439.768, 480.381]
	1.061 
[–19.104, 22.481]

	33
	66
	Male
	Native
	Below UEC
	Middle to high
	492.249 
[467.500, 518.202]
	
	495.874 
[478.129, 512.073]
	494.760 
[474.148, 514.745]
	–1.114 
[–20.809, 19.009]

	(table continues)
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	Simple intersectional model
	
	Intersectional interaction model

	Strata ID
	N
	Gender
	Migration background
	Highest parental education
	Highest parental occupational status
	Predicted reading achievement [95% credible interval]
	
	Expected reading achievement [95% credible interval]
	Predicted reading achievement [95% credible interval]
	Random effects [95% credible interval]

	34
	454
	Male
	Native
	At least UEC
	Middle to high
	537.469 
[528.285, 546.919]
	
	525.662 
[510.008, 540.208]
	536.513 
[527.684, 545.494]
	10.851 
[–4.288, 27.577]

	35
	11
	Male
	IB
	Below UEC
	Middle to high
	472.953 
[416.826, 529.681]
	
	453.417 
[434.807, 471.447]
	456.180 
[427.574, 486.166]
	2.764 
[–20.870, 28.677]

	36
	51
	Male
	IB
	At least UEC
	Middle to high
	465.238 
[435.787, 495.449]
	
	483.205 
[466.286, 499.532]
	474.371 
[449.960, 496.141]
	–8.834 
[–32.072, 11.229]

	37
	14
	Male
	Native
	Below UEC
	High
	467.574 
[419.070, 517.760]
	
	505.378 
[482.692, 524.409]
	497.389 
[461.517, 526.019]
	–7.989 
[–34.654, 14.388]

	38
	512
	Male
	Native
	At least UEC
	High
	551.574 
[542.493, 560.508]
	
	535.167 
[515.265, 551.204]
	550.471 
[541.836, 559.184]
	15.304 
[–1.170, 35.808]

	39
	3
	Male
	IB
	Below UEC
	High
	438.202 
[361.417, 512.006]
	
	462.921 
[440.061, 482.450]
	458.087 
[420.548, 488.453]
	–4.834 
[–32.605, 19.409]

	40
	73
	Male
	IB
	At least UEC
	High
	481.744 
[457.154, 505.762]
	
	492.710 
[472.794, 509.544]
	487.393 
[465.497, 507.173]
	–5.317 
[–25.442, 14.590]

	Note. IB = immigrant background; UEC = university entrance certificate.



	Table S4

	Correlations Between Predictor Variables and Means of Predictor Variables (With 95% Confidence Intervals)

	
	Reading achievement
	Gender
	Immigrant background
	Parental education
	Parental occupational status

	Reading achievement
	–
	–.122 
[–.129, –.115]
	–.251 
[–.267, –.235]
	.253 
[.233, .272]
	.362 
[.346, .378]

	Gender
	 
	–
	.005 
[–.009, .0190]
	–.009 
[–.021, .004]
	–.003 
[–.018, .012]

	Immigrant background
	 
	
	–
	–.164 
[–.183, –.146]
	–.265 
[–.280, –.249]

	Parental education
	 
	 
	 
	–
	.398 
[.385, .411]

	Parental occupational status
	
	
	
	
	–

	Descriptive statistics

	M
	498.279 
[492.381, 504.177]
	0.538 
[0.523, 0.552]
	0.228 
[0.208, 0.249]
	0.743 
[0.726, 0.760]
	2.986 
[2.927, 3.045]

	Note. Gender: 0 = female, 1 = male; Immigrant background: 0 = native, 1 = immigrant background; Parental education: 0 = below university entrance certificate (Abitur/Fachabitur), 1 = at least university entrance certificate (Abitur/Fachabitur); Parental occupational status: 0 = low occupational status, 1 = low to middle occupational status, 2 = middle occupational status, 3 = middle to high occupational status, 4 = high occupational status.



	
	Table S5

	Number and Percent of Strata With a Given Sample Size

	Sample size per strata
	Frequency of strata N (%)

	10 or more
	36 (90%)

	20 or more
	34 (85%)

	30 or more
	32 (80%)

	50 or more
	30 (75%)

	100 or more
	19 (48%)

	Note. Total number of strata = 40.



	
S1: MAIHDA Analysis With REML Estimation Procedures
Method
In addition to the Bayesian estimation approach, we estimated the null model and the main effects model of the MAIHDA using the Restricted Maximum Likelihood (REML) estimator with the R package “lme4” (version 1.1–27.1; Bates et al., 2015). Standard errors of predicted means were bootstrapped with the R package “bootpredictlme4” (version 0.1; Duursma, 2022). Missing data were imputed in the same way as in the Bayesian analyses. However, since the REML analyses are computationally less complex, 50 imputations could be performed, which yielded a total of 50 * 10 = 500 complete data sets. Results were pooled across the 500 multiple imputed data sets using the pool_mni() function from the “miceadds” package.
Results
Whereas only one significant interaction effect was found in the Bayesian analyses, the REML analyses revealed four significant interaction effects (Figure S3). Native female and male students with more educated parents in the highest occupational status group showed a higher reading achievement than expected. Their stratum-level residuals had positive values of 18.48 (95% CI [6.81, 30.15]) and 15.87 (95% CI [4.94, 26.79]) points, respectively. These intersectional interaction effects correspond to a learning gain of almost half a school year in reading achievement, or about a quarter of a proficiency level (OECD, 2010; 2019). Furthermore, the stratum of native male students with more educated parents in the second highest occupational status group had a higher reading achievement than expected, indicated by a positive stratum-level residual of 10.54 (95% CI [0.70, 20.38]) points. This intersectional interaction effect can be translated into a learning gain of a quarter of a school year in reading achievement or an eighth of a proficiency level (OECD, 2010, 2019). In contrast, the stratum of native male students with more educated parents but low to middle occupational status showed a lower reading achievement than expected. That is, their stratum-level residual had a negative value of –12.69 (95% CI [–24.24, –1.14]) points. This intersectional interaction effect is equivalent to a learning loss of a quarter of a school year in reading achievement or an eighth of a proficiency level (OECD, 2010, 2019).
As described in the Discussion section, the discrepancy in the number of significant interaction effects detected can be attributed to the fact that the uncertainty in the estimation of the variance components is not taken into account in REML, resulting in narrower confidence intervals than the credible intervals of Bayesian estimation procedures (see Figure S3; Baldwin & Fellingham, 2013). Overall, both approaches provide very similar patterns of findings. For the implementation of the MAIHDA approach, the Bayesian analyses are preferable to the REML analyses due to the better modeling of the uncertainties in the variance components, which lead to more robust results.



	Table S6

	Parameter Estimates for the Multilevel Models of Reading Achievement in 15-Year-Old Students Using the REML Estimator

	
	Simple intersectional model estimates [95% CI]
	Intersectional interaction model
estimates [95% CI]

	Fixed effects
	
	

	Intercept
	478.340
[464.852, 491.827]
	468.204 
[453.825, 482.583]

	Gender
	
	

	
	Female (reference)
	
	–

	
	Male 
	
	–25.600
[–35.754, –15.447]

	Immigrant background
	
	

	
	Native (reference)
	
	–

	
	Immigrant background
	
	–42.150
[–53.301, –30.999]

	Highest parental education
	
	

	
	Below university entrance certificate (reference)
	
	–

	
	At least university entrance certificate
	
	30.138 
[18.460, 41.817]

	Highest parental occupational status (HISEI)
	
	

	
	Low occupational status (reference)
	
	–

	
	Low to middle occupational status 
	
	10.040
[–5.260, 25.340]

	
	Middle occupational status 
	
	27.413 
[11.483, 43.343]

	
	Middle to high occupational status
	
	53.216 
[35.902, 70.530]

	
	High occupational status
	
	62.260 
[42.607, 81.912]

	Measures of variance
	
	

	Between-strata variance
	1611.417
	144.425

	Within-strata variance
	8999.886
	9008.973

	VPC
	15.19%
	1.58%

	PCV
	
	91.04%

	Note. 95% CI = 95% confidence intervals; VPC = variance partition coefficient; PCV = proportional change in the between-strata variance.





	Table S7

	Sample Size, Sample Reading Mean (With 95% CI), Expected Reading Achievement (Based on Fixed Effects Only), Predicted Reading Achievement (Based on Fixed and Random Effects), and Random Effects (With 95% CI) for All 40 Strata Using the REML Estimator

	
	
	
	
	
	
	Simple intersectional model
	
	Intersectional interaction model

	Strata ID
	N
	Gender
	Migration background
	Highest parental education
	Highest parental occupational status
	Predicted reading achievement 
[95% CI]
	
	Expected reading achievement 
[95% CI]
	Predicted reading achievement 
[95% CI]
	Random effects [95% CI]

	1
	123
	Female
	Native
	Below UEC
	Low
	458.889
[381.359, 536.419]
	
	468.204 
[453.845, 482.563]
	461.486 
[437.961, 485.010]
	–6.718 
[–21.675, 8.238]

	2
	148
	Female
	Native
	At least UEC
	Low
	500.037
[422.474, 577.600]
	
	498.342 
[483.974, 512.711]
	500.067 
[476.925, 523.209]
	1.725 
[–11.927, 15.376]

	3
	123
	Female
	IB
	Below UEC
	Low
	415.243
[337.859, 492.626]
	
	426.054 
[411.865, 440.244]
	417.091 
[393.830, 440.352]
	–8.963 
[–23.858, 5.932]

	4
	93
	Female
	IB
	At least UEC
	Low
	471.732
[394.693, 548.770]
	
	456.193 
[442.086, 470.299]
	465.128 
[441.812, 488.443]
	8.935 
[–7.528, 25.398]

	5
	133
	Female
	Native
	Below UEC
	Low to middle
	485.754
[408.206, 563.302]
	
	478.244 
[463.845, 492.644]
	483.487 
[459.921, 507.053]
	5.243 
[–9.220, 19.706]

	6
	222
	Female
	Native
	At least UEC
	Low to middle
	499.092
[421.304, 576.881]
	
	508.382 
[494.417, 522.347]
	501.572 
[478.361, 524.782]
	–6.811 
[–18.946, 5.325]

	7
	68
	Female
	IB
	Below UEC
	Low to middle
	458.115
[381.612, 534.618]
	
	436.095 
[421.128, 451.061]
	446.525 
[423.591, 469.459]
	10.431 
[–7.095, 27.956]

	8
	82
	Female
	IB
	At least UEC
	Low to middle
	467.253
[390.376, 544.130]
	
	466.233 
[451.758, 480.708]
	466.330 
[443.550, 489.110]
	0.098 
[–16.315, 16.510]

	9
	95
	Female
	Native
	Below UEC
	Middle
	487.610
[410.675, 564.545]
	
	495.617 
[480.339, 510.896]
	491.166 
[468.265, 514.067]
	–4.451 
[–20.102, 11.201]

	10
	350
	Female
	Native
	At least UEC
	Middle
	523.677
[445.631, 601.723]
	
	525.755 
[511.746, 539.764]
	524.582 
[501.190, 547.974]
	–1.173 
[–11.636, 9.290]

	11
	24
	Female
	IB
	Below UEC
	Middle
	476.683
[402.259, 551.106]
	
	453.467 
[437.072, 469.863]
	459.585 
[437.171, 481.998]
	6.117 
[–14.930, 27.164]

	12
	69
	Female
	IB
	At least UEC
	Middle
	475.328
[398.458, 552.199]
	
	483.606 
[468.436, 498.775]
	479.121 
[455.863, 502.379]
	–4.485 
[–22.235, 13.266]

	13
	44
	Female
	Native
	Below UEC
	Middle to high
	513.012
[437.608, 588.416]
	
	521.420 
[504.829, 538.011]
	519.794 
[497.039, 542.550]
	–1.625 
[–20.273, 17.022]

	14
	406
	Female
	Native
	At least UEC
	Middle to high
	551.220
[473.017, 629.422]
	
	551.558 
[536.943, 566.173]
	552.154 
[528.786, 575.522]
	0.596 
[–9.060, 10.251]

	15
	9
	Female
	IB
	Below UEC
	Middle to high
	459.899
[390.479, 529.320]
	
	479.270 
[460.951, 497.590]
	475.287 
[452.949, 497.625]
	–3.983 
[–26.815, 18.848]

	16
	49
	Female
	IB
	At least UEC
	Middle to high
	509.940
[433.471, 586.410]
	
	509.408 
[492.959, 525.858]
	511.255 
[487.706, 534.803]
	1.846 
[–17.065, 20.757]

	(table continues)
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	Simple intersectional model
	
	Intersectional interaction model

	Strata ID
	N
	Gender
	Migration background
	Highest parental education
	Highest parental occupational status
	Predicted reading achievement
[95% CI]
	
	Expected reading achievement
[95% CI]
	Predicted reading achievement
[95% CI]
	Random effects [95% CI]

	17
	8
	Female
	Native
	Below UEC
	High
	513.936
[447.113, 580.759]
	
	530.464 
[510.371, 550.556]
	531.476 
[508.959, 553.993]
	1.013 
[–21.671, 23.696]

	18
	420
	Female
	Native
	At least UEC
	High
	580.545
[478.217, 682.874]
	
	560.602 
[544.075, 577.129]
	579.083 
[555.580, 602.586]
	18.482 
[6.810, 30.154]

	19
	3
	Female
	IB
	Below UEC
	High
	455.088
[397.347, 512.829]
	
	488.314 
[467.131, 509.496]
	484.741 
[461.350, 508.133]
	–3.573 
[–27.000, 19.854]

	20
	57
	Female
	IB
	At least UEC
	High
	490.180
[413.591, 566.770]
	
	518.452 
[500.695, 536.209]
	505.750 
[479.928, 531.572]
	–12.702 
[–31.514, 6.110]

	21
	163
	Male
	Native
	Below UEC
	Low
	444.323
[366.661, 521.985]
	
	442.604 
[428.463, 456.745]
	442.987 
[419.748, 466.226]
	0.384 
[–13.381, 14.148]

	22
	180
	Male
	Native
	At least UEC
	Low
	472.078
[394.394, 549.762]
	
	472.742 
[458.551, 486.933]
	472.102 
[448.704, 495.499]
	–0.640 
[–13.866, 12.585]

	23
	143
	Male
	IB
	Below UEC
	Low
	407.833
[329.916, 485.749]
	
	400.454 
[386.447, 414.461]
	403.597 
[380.510, 426.685]
	3.143 
[–11.109, 17.396]

	24
	119
	Male
	IB
	At least UEC
	Low
	435.844
[358.190, 513.497]
	
	430.592 
[416.612, 444.573]
	432.727 
[409.162, 456.293]
	2.135 
[–13.344, 17.614]

	25
	142
	Male
	Native
	Below UEC
	Low to middle
	450.715
[373.143, 528.288]
	
	452.644 
[438.265, 467.023]
	450.562 
[427.052, 474.072]
	–2.082 
[–16.245, 12.081]

	26
	275
	Male
	Native
	At least UEC
	Low to middle
	467.308
[389.473, 545.142]
	
	482.782 
[468.766, 496.798]
	470.095 
[446.715, 493.474]
	–12.687 
[–24.239, –1.136]

	27
	68
	Male
	IB
	Below UEC
	Low to middle
	434.753
[357.965, 511.541]
	
	410.494 
[395.470, 425.519]
	421.110 
[397.809, 444.411]
	10.616 
[–7.384, 28.615]

	28
	99
	Male
	IB
	At least UEC
	Low to middle
	435.292
[357.991, 512.593]
	
	440.633 
[426.016, 455.249]
	435.826 
[412.157, 459.495]
	–4.807 
[–21.307, 11.694]

	29
	108
	Male
	Native
	Below UEC
	Middle
	462.997
[385.805, 540.189]
	
	470.017 
[454.860, 485.173]
	465.112 
[442.105, 488.118]
	–4.905 
[–20.057, 10.247]

	30
	335
	Male
	Native
	At least UEC
	Middle
	495.910
[417.971, 573.850]
	
	500.155 
[486.204, 514.106]
	496.822 
[473.505, 520.139]
	–3.333 
[–13.841, 7.174]

	31
	30
	Male
	IB
	Below UEC
	Middle
	462.372
[387.330, 537.414]
	
	427.867 
[411.493, 444.241]
	438.032 
[415.071, 460.993]
	10.165 
[–10.549, 30.878]

	32
	79
	Male
	IB
	At least UEC
	Middle
	462.865
[384.889, 540.841]
	
	458.005 
[442.853, 473.158]
	460.070 
[435.568, 484.572]
	2.064 
[–15.770, 19.899]

	33
	66
	Male
	Native
	Below UEC
	Middle to high
	493.127
[416.619, 569.634]
	
	495.820 
[479.324, 512.315]
	495.100 
[471.561, 518.638]
	–0.720 
[–18.076, 16.636]

	(table continues)

	

	Table S7 (Continued)

	
	
	
	
	
	
	Simple intersectional model
	
	Intersectional interaction model

	Strata ID
	N
	Gender
	Migration background
	Highest parental education
	Highest parental occupational status
	Predicted reading achievement
[95% CI]
	
	Expected reading achievement
[95% CI]
	Predicted reading achievement
[95% CI]
	Random effects [95% CI]

	34
	453
	Male
	Native
	At least UEC
	Middle to high
	537.291
[459.244, 615.339]
	
	525.958 
[511.392, 540.524]
	536.500 
[513.004, 559.996]
	10.542 
[0.703, 20.380]

	35
	10
	Male
	IB
	Below UEC
	Middle to high
	477.481
[406.227, 548.735]
	
	453.670 
[435.403, 471.937]
	456.728 
[434.890, 478.567]
	3.058 
[–19.541, 25.658]

	36
	53
	Male
	IB
	At least UEC
	Middle to high
	464.172
[386.468, 541.877]
	
	483.808 
[467.366, 500.250]
	474.095 
[448.378, 499.811]
	–9.714 
[–29.920, 10.493]

	37
	14
	Male
	Native
	Below UEC
	High
	463.835
[392.521, 535.148]
	
	504.863 
[484.865, 524.861]
	496.163 
[470.540, 521.786]
	–8.700 
[–31.000, 13.600]

	38
	511
	Male
	Native
	At least UEC
	High
	552.031
[473.660, 630.403]
	
	535.001 
[518.566, 551.437]
	550.864 
[527.364, 574.364]
	15.863 
[4.937, 26.788]

	39
	3
	Male
	IB
	Below UEC
	High
	438.710
[377.372, 500.048]
	
	462.714 
[441.580, 483.848]
	458.266 
[434.402, 482.129]
	–4.448 
[–28.082, 19.187]

	40
	74
	Male
	IB
	At least UEC
	High
	481.409
[404.104, 558.715]
	
	492.852 
[475.144, 510.560]
	486.918 
[461.587, 512.249]
	–5.934 
[–23.371, 11.503]

	Note. 95% CI = 95% confidence interval; IB = immigrant background; UEC = university entrance certificate.



		
Figure S2
Comparison of Intersectional Effects as Depicted by Strata-Level Residuals (μ0j) From Bayesian MCMC Estimation Methods (Solid Lines) With 95% Credible Intervals and the REML Estimator (Dashed Lines) With 95% Confidence Intervals

[image: Ein Bild, das Text, Antenne enthält.

Automatisch generierte Beschreibung]
Note. Low OS = low occupational status; L-m OS = low to middle occupational status; Mid OS= middle occupational status; M-h OS = middle to high occupational status; High OS = high occupational status; B = Bayesian estimation approach (MCMC); F = frequentist estimation approach (REML). Each marker indicates one stratum’s strata-level residual value. Strata are grouped by gender, immigrant background, parental education, and parental occupational status. Negative values indicate a lower reading achievement than expected based on the additive contributions of the main effects, while positive values indicate a higher reading achievement than expected for that stratum.
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