Online Resource 1. STROBE Statement—checklist of items that should be included in reports of observational studies

STROBE Statement—checklist of items that should be included in reports of observational studies

	[bookmark: bold3][bookmark: italic4][bookmark: italic3][bookmark: bold2][bookmark: italic2][bookmark: bold1][bookmark: italic1]
	Item No
	Recommendation
	

	[bookmark: bold5][bookmark: italic6]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	1-3

	
	
	[bookmark: bold6][bookmark: italic7](b) Provide in the abstract an informative and balanced summary of what was done and what was found
	1-3

	[bookmark: bold7][bookmark: italic8]Introduction
	

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	6-7

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	6-7

	[bookmark: bold11][bookmark: italic12]Methods
	

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper
	7-11

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	7-11

	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	7-11

	
	
	[bookmark: bold14][bookmark: italic15](b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	7-11

	[bookmark: bold16][bookmark: italic17]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	7-11

	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	7-11

	[bookmark: bold20][bookmark: italic20]Bias
	9
	Describe any efforts to address potential sources of bias
	7-11

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
	7-11

	[bookmark: bold22][bookmark: italic22][bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	7-11

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	7-11

	
	
	[bookmark: bold24][bookmark: italic26](b) Describe any methods used to examine subgroups and interactions
	7-11

	
	
	[bookmark: bold25][bookmark: italic27](c) Explain how missing data were addressed
	7-11. Fig.1

	
	
	[bookmark: bold26][bookmark: italic28](d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
	7-11. Fig.1

	
	
	[bookmark: italic29][bookmark: bold27](e) Describe any sensitivity analyses
	7-11

	Results
	

	[bookmark: bold29][bookmark: italic31]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	12-14

	
	
	[bookmark: bold31][bookmark: italic32](b) Give reasons for non-participation at each stage
	12-14

	
	
	[bookmark: bold32][bookmark: italic33][bookmark: OLE_LINK4](c) Consider use of a flow diagram
	Fig.1

	[bookmark: bold33][bookmark: italic34][bookmark: bold34][bookmark: italic35]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	12-14

	
	
	[bookmark: bold36][bookmark: italic36](b) Indicate number of participants with missing data for each variable of interest
	12-14

	
	
	[bookmark: bold37][bookmark: italic37](c) Cohort study—Summarise follow-up time (eg, average and total amount)
	12-14

	[bookmark: italic38][bookmark: bold38]Outcome data
	[bookmark: bold39]15*
	Cohort study—Report numbers of outcome events or summary measures over time
	12-14

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure
	

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures
	

	[bookmark: italic40][bookmark: bold41]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	12-14

	
	
	[bookmark: italic41][bookmark: bold42](b) Report category boundaries when continuous variables were categorized
	12-14

	
	
	[bookmark: italic42][bookmark: bold43](c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	12-14

	[bookmark: italic43][bookmark: bold44]Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
	12-14

	[bookmark: italic44][bookmark: bold45]Discussion
	

	[bookmark: italic45][bookmark: bold46]Key results
	18
	Summarise key results with reference to study objectives
	15-18

	[bookmark: italic46][bookmark: bold47]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	15-18

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	15-18

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	15-18

	[bookmark: italic49][bookmark: bold50]Other information
	

	[bookmark: bold51][bookmark: italic50]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	19



*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
	





















Online Resource 2. Detailed information on the variables included in the study.
	Variables
	Definition

	Group definition
	

	EP group (GA< 28 weeks)
	ICD-10 code P07.2

	OP group (28≤GA<37 weeks)
	ICD-10 code P07.3

	FT group (GA≥37 weeks)
	ICD-10 code Z38

	Exclusion criteria
	

	Chromosomal anomaly
	ICD-10 code Q9

	Malignancy
	ICD-10 code C

	Maternal characteristics a
	

	GDM
	ICD-10 codes O24.4–O24.9

	PIH
	ICD-10 codes O14.1–O14.9

	Cesarean section
	ICD-10 code O82.x 

	Neonatal comorbidities b
	

	IUGR
	ICD-10 code P05.1

	RDS
	ICD-10 code P22.0 

	BPD
	ICD-10 code P27.1

	PDA
	ICD-10 code Q25.0

	Pulmonary hypertension
	ICD-10 code P29.3

	NEC
	ICD-10 code P77

	IVH
	ICD-10 code P52

	Hypothyroidism
	ICD-10 codes E02.x and E03.x

	Neonatal sepsis
	ICD-10 code P36

	Neonatal jaundice
	ICD-10 codes P58 and P59

	ROP
	ICD-10 codes H35.1

	Group definition in sensitivity analysis
	

	ELBW group (Birth weight < 1,000g)
	ICD-10 code P07.0

	LBW group (1,000g≤Birth weight < 2,500g)
	ICD-10 code P07.1

	List of high-potency topical steroid
	

	clobetasol propionate
	

	diflorasone diacetate
	

	diflucortolone valerate
	

	betamethasone dipropionate
	

	desoxymethasone
	

	fluocinonide
	

	halcinonide
	

	mometasone furoate
	

	amcinonide
	

	diflupredinate
	

	Abbreviations: ICD-10, International Classification of Diseases, Tenth Revision; EP, extremely preterm; OP, other preterm; FT, full term; GDM, gestational diabetes mellitus; PIH, pregnancy-induced hypertension; IUGR, intrauterine growth retardation; RDS, respiratory distress syndrome; BPD, bronchopulmonary dysplasia; PDA, patent ductus arteriosus; NEC, necrotizing enterocolitis; IVH, intraventricular hemorrhage; ROP, retinopathy of prematurity; ELBW; extremely low birth weight; LBW; low birth weight.
a Defined as two or more inpatient/outpatient visits from the year before the child’s birth date to the delivery date.
b Defined as inpatient/outpatient visits from birth to the first month.







	
Online Resource 3. Association between Pediatric Asthma and Atopic Dermatitis According to Baseline Characteristics of the Pediatric Population and Neonatal Comorbidities


	
	Asthma
	p
	Early Asthma
	p
	Severe Asthma
	p

	
	No
	Yes
	
	No
	Yes
	
	No
	Yes
	

	
	n
	%
	n
	%
	
	n
	%
	n
	%
	
	n
	%
	n
	%
	

	Sex
	Boys
	925,780
	50.4
	214,927
	55.6
	<.001
	1,099,350
	51.0
	41,357
	59.3
	<.001
	1,127,202
	51.2
	13,505
	61.8
	<.001

	
	Girls
	912,045
	49.6
	171,724
	44.4
	
	1,055,335
	49.0
	28,434
	40.7
	
	1,075,418
	48.8
	8,351
	38.2
	

	Residence
	Metropolitan
	825,543
	44.9
	166,984
	43.2
	<.001
	963,279
	44.7
	29,248
	41.9
	<.001
	982,880
	44.6
	9,647
	44.1
	0.152

	
	Rural
	1,012,282
	55.1
	219,667
	56.8
	
	1,191,406
	55.3
	40,543
	58.1
	
	1,219,740
	55.4
	12,209
	55.9
	

	Maternal asthma
	74,617
	4.1
	24,674
	6.4
	<.001
	94,337
	4.4
	4,954
	7.1
	<.001
	97,833
	4.4
	1,458
	6.7
	<.001

	Maternal AD
	37,319
	2.0
	9,573
	2.5
	<.001
	45,086
	2.1
	1,806
	2.6
	<.001
	46,344
	2.1
	548
	2.5
	<.001

	Maternal GDM
	409,612
	22.3
	88,283
	22.8
	<.001
	482,853
	22.4
	15,042
	21.6
	<.001
	493,332
	22.4
	4,563
	20.9
	<.001

	Cesarean section
	636,315
	34.6
	142,732
	36.9
	<.001
	753,264
	35.0
	25,783
	36.9
	<.001
	771,202
	35.0
	7,845
	35.9
	0.007

	PIH
	54,159
	2.9
	12,689
	3.3
	<.001
	64,781
	3.0
	2,067
	3.0
	0.490
	66,131
	3.0
	717
	3.3
	0.017

	SGA
	7,294
	0.4
	1,710
	0.4
	<.001
	8,788
	0.4
	216
	0.3
	<.001
	8,891
	0.4
	113
	0.5
	0.009

	Pulmonary
hypertension
	1,264
	0.1
	447
	0.1
	<.001
	1,622
	0.1
	89
	0.1
	<.001
	1,672
	0.1
	39
	0.2
	<.001

	RDS
	50,628
	2.8
	14,210
	3.7
	<.001
	62,300
	2.9
	2,538
	3.6
	<.001
	63,783
	2.9
	1,055
	4.8
	<.001

	BPD
	5,620
	0.3
	2,505
	0.6
	<.001
	7,646
	0.4
	479
	0.7
	<.001
	7,832
	0.4
	293
	1.3
	<.001

	NFC
	1,634
	0.1
	509
	0.1
	<.001
	2,053
	0.1
	90
	0.1
	0.005
	2,105
	0.1
	38
	0.2
	<.001

	IVH
	6,656
	0.4
	2,098
	0.5
	<.001
	8,415
	0.4
	339
	0.5
	<.001
	8,583
	0.4
	171
	0.8
	<.001

	Hypothyroidism
	31,964
	1.7
	9,058
	2.3
	<.001
	39,684
	1.8
	1,338
	1.9
	0.145
	40,487
	1.8
	535
	2.4
	<.001

	PDA
	13,633
	0.7
	4,584
	1.2
	<.001
	17,426
	0.8
	791
	1.1
	<.001
	17,778
	0.8
	439
	2.0
	<.001

	Neonatal sepsis
	36,170
	2.0
	9,433
	2.4
	<.001
	43,939
	2.0
	1,664
	2.4
	<.001
	44,871
	2.0
	732
	3.3
	<.001

	Neonatal jaundice
	644,638
	35.1
	145,295
	37.6
	<.001
	763,622
	35.4
	26,311
	37.7
	<.001
	780,883
	35.5
	9,050
	41.4
	<.001

	ROP
	25,283
	1.4
	8,213
	2.1
	<.001
	32,102
	1.5
	1,394
	2.0
	<.001
	32,791
	1.5
	705
	3.2
	<.001

	
	AD
	p
	Early AD
	p
	Severe AD
	p

	
	No
	Yes
	
	No
	Yess
	
	No
	Yes
	

	
	n
	%
	n
	%
	
	n
	%
	n
	%
	
	n
	%
	n
	%
	

	Sex
	Boys
	854,435
	50.5
	286,272
	53.8
	<.001
	961,561
	50.4
	179,146
	56.4
	<.001
	1,064,420
	51.1
	76,287
	53.5
	<.001

	
	Girls
	837,757
	49.5
	246,012
	46.2
	
	945,489
	49.6
	138,280
	43.6
	
	1,017,518
	48.9
	66,251
	46.5
	

	Residence
	Metropolitan
	754,162
	44.6
	238,365
	44.8
	0.006
	851,600
	44.7
	140,867
	44.4
	0.003
	932,738
	44.8
	59,789
	41.9
	<.001

	
	Rural
	938,030
	55.4
	293,919
	55.2
	
	1,055,390
	55.3
	176,559
	55.6
	
	1,149,200
	55.2
	82,749
	58.1
	

	Maternal asthma
	72,669
	4.3
	26,622
	5.0
	<.001
	83,352
	4.4
	15,939
	5.0
	<.001
	91,933
	4.4
	7,358
	5.2
	<.001

	Maternal AD
	31,419
	1.9
	15,473
	2.9
	<.001
	37,299
	2.0
	9,593
	3.0
	<.001
	42,184
	2.0
	4,708
	3.3
	<.001

	Maternal GDM
	380,498
	22.5
	117,397
	22.1
	<.001
	429,295
	22.5
	68,600
	21.6
	<.001
	469,310
	22.5
	28,585
	20.1
	<.001

	Cesarean section
	592,698
	35.0
	186,349
	35.0
	0.830
	668,230
	35.0
	110,817
	34.9
	0.159
	730,328
	35.1
	48,719
	34.2
	<.001

	PIH
	50,326
	3.0
	16,552
	3.1
	<.001
	57,111
	3.0
	9,737
	3.1
	0.026
	62,669
	3.0
	4,179
	2.9
	0.094

	SGA
	6,982
	0.4
	2,022
	0.4
	0.001
	7,867
	0.4
	1,137
	0.4
	<.001
	8,517
	0.4
	487
	0.3
	<.001

	Pulmonary
hypertension
	1,332
	0.1
	379
	0.1
	0.085
	1,496
	0.1
	215
	0.1
	0.044
	1,630
	0.1
	81
	0.1
	0.005

	RDS
	50,452
	3.0
	14,386
	2.7
	<.001
	56,538
	3.0
	8,300
	2.6
	<.001
	61,249
	2.9
	3,589
	2.5
	<.001

	BPD
	6,584
	0.4
	1,541
	0.3
	<.001
	7,320
	0.4
	805
	0.3
	<.001
	7,782
	0.4
	343
	0.2
	<.001

	NFC
	1,729
	0.1
	414
	0.1
	<.001
	1,900
	0.1
	243
	0.1
	<.001
	2,045
	0.1
	98
	0.1
	<.001

	IVH
	6,866
	0.4
	1,888
	0.4
	<.001
	7,705
	0.4
	1,049
	0.3
	<.001
	8,298
	0.4
	456
	0.3
	<.001

	Hypothyroidism
	30,048
	1.8
	10,974
	2.1
	<.001
	34,582
	1.8
	6,440
	2.0
	<.001
	38,007
	1.8
	3,015
	2.1
	<.001

	PDA
	14,331
	0.8
	3,886
	0.7
	<.001
	16,071
	0.8
	2,146
	0.7
	<.001
	17,318
	0.8
	899
	0.6
	<.001

	Neonatal sepsis
	34,624
	2.0
	10,979
	2.1
	0.458
	39,067
	2.0
	6,536
	2.1
	0.699
	42,676
	2.0
	2,927
	2.1
	0.925

	Neonatal jaundice
	600,141
	35.5
	189,792
	35.7
	0.011
	676,557
	35.5
	113,376
	35.7
	0.009
	739,314
	35.5
	50,619
	35.5
	0.989

	ROP
	26,183
	1.5
	7,313
	1.4
	<.001
	29,443
	1.5
	4,053
	1.3
	<.001
	31,666
	1.5
	1,830
	1.3
	<.001


Abbreviations: AD, atopic dermatitis; GDM, Gestational Diabetes Mellitus; PIH, pregnancy-induced hypertension; SGA, Small for Gestational Age; RDS, respiratory distress syndrome; BPD, bronchopulmonary dysplasia; NEC, necrotizing enterocolitis; IVH, intraventricular hemorrhage; PDA, patent ductus arteriosus; ROP, retinopathy of prematurity.












Online Resource 4. Clinical characteristics included in the study population according to birth weight 
	
	Pre-IPTW
	Post-IPTW

	
	ELBW group 
(n = 4025)
	LBW  group 
(n = 54,867)
	FT group 
(n = 2,165,584)
	Maximum
ASD 
	ELBW group 
(n = 2693)
	LBW group 
(n = 34,582)
	NBW group 
(n = 1,375,141)
	Maximum 
ASD 

	Sex 
	
	
	
	0.09
	
	
	
	0.04

	Male
	1874 (46.6)
	27,638 (50.4)
	1,111,195 (51.3)
	
	1347 (50.0)
	17,954 (52.0)
	707,960 (51.5)
	

	Female
	2151 (53.4)
	27,229 (49.6)
	1,054,389 (48.7)
	
	1346 (50.0)
	16,628 (48.0)
	667,180 (48.5)
	

	Birth year
	
	
	
	0.19
	
	
	
	0.04

	2008-2010
	1706 (42.4)
	18,161 (33.1)
	835,338 (38.6)
	
	778 (28.9)
	11,069 (32.0)
	464,307 (33.0)
	

	2011-2014
	2319 (57.6)
	36,706 (66.9)
	1,330,246 (61.4)
	
	1915 (71.1)
	23,513 (68.0)
	920,834 (67.0)
	

	Residence
	
	
	
	0.04
	
	
	
	0.09

	Metropolitan
	1879 (46.7)
	25,461 (46.4)
	965,187 (44.6)
	
	1184 (44.0)
	15,695 (45.4)
	617,368 (44.9)
	

	Rural
	2146 (53.3)
	29,406 (53.6)
	1,200,397 (55.4)
	
	1509 (56.0)
	18,887 (54.6)
	757,772 (55.1)
	

	SES
	
	
	
	0.03
	
	
	
	0.03

	Q1
	465 (11.6)
	6086 (11.1)
	229,916 (10.6)
	
	238 (8.8)
	3525 (10.2)
	139,520 (10.2)
	

	Q2
	875 (21.7)
	12,320 (22.5)
	501,073 (23.1)
	
	661 (24.6)
	7967 (23.0)
	314,930 (22.9)
	

	Q3
	1649 (41.0)
	21,470 (39.1)
	866,541 (40.0)
	
	1134 (42.1)
	14,305 (41.4)
	566,076 (41.2)
	

	Q4
	1036 (25.7)
	14,991 (27.3)
	568,054 (26.2)
	
	660 (24.5)
	8785 (25.4)
	354,614 (25.8)
	

	Maternal asthma
	201 (5.0)
	2686 (4.9)
	96,404 (4.5)
	0.02
	176 (6.5)
	1532 (4.4)
	61,869 (4.5)
	0.09

	Maternal AD
	93 (2.3)
	1228 (2.2)
	45,571 (2.1)
	0.01
	45 (1.7)
	773 (2.2)
	30,414 (2.2)
	0.04

	GDM
	448 (11.1)
	14,512 (26.5)
	482,935 (22.3)
	0.40
	599 (22.2)
	8626 (25.0)
	334,717 (24.3)
	0.07

	Cesarean section
	2761 (68.6)
	29,801 (54.3)
	746,485 (34.5)
	0.72
	871 (32.3)
	12,564 (36.3)
	489,087 (35.6)
	0.08

	PIH
	262 (6.5)
	3427 (6.3)
	63,159 (2.9)
	0.17
	75 (2.8)
	1052 (3.0)
	43,566 (3.2)
	0.02

	IUGR
	358 (8.9)
	2644 (4.8)
	6002 (0.3)
	0.42
	9 (0.3)
	145 (0.4)
	5507 (0.4)
	0.01

	Categorical variables are presented as number (%). Abbreviations: IPTW, inverse probability of treatment weighting; ELBW, extremely low birth weight; LBW, low birth weight; FT, full term; SES, socioeconomic status; Q, quartile; AD, atopic dermatitis; ASD, absolute standardized difference.



