Supplementary File: Survey Measures for Exposure Variables and Sensitivity Analyses Results for Study Participants in Greenville, South Carolina

	Supplemental Table S1
Survey measures for childhood and maternal stressors collected from study participants in Greenville, South Carolina 2016-2021.

	Survey Measure
	Survey Questions
	Subdomains

	Adverse Childhood Experiences (ACEs)
	These next questions are about events that happened during your childhood. This information will allow us to better understand problems that may occur early in life, and may help others in the future. This is a sensitive topic and some people may feel uncomfortable with these questions. Please keep in mind that you can choose "prefer not to answer." All questions refer to the time period before you were 18 years of age. If you are not yet 18, you can still answer the questions. Now, looking back before you were 18 years of age-
· Did you live with anyone who was depressed, mentally ill, or suicidal?
· Did you live with anyone who was a problem drinker or alcoholic?
· Did you live with anyone who used illegal street drugs or who abused prescription medications?
· Did you live with anyone who served time or was sentenced to serve time in a prison, jail, or other correctional facility?
· Again, looking back before you were 18...were your parents separated or divorced?
	Household challenges

	
	· How often did your parents or adults in your home ever slap, hit, kick, punch, or beat each other up?
· How often did a parent or adult in your home ever hit, beat, kick, or physically hurt you in any way? Do not include spanking.
	Physical abuse

	
	· How often did a parent or adult in your home ever swear at you, insult you, or put you down?
	Emotional abuse

	
	· How often did anyone at least 5 years older than you or an adult, ever touch you sexually?
· How often did anyone at least 5 years older than you or an adult try to make you touch them sexually?
· How often did anyone at least 5 years older than you or an adult force you to have sex?
	Sexual abuse

	Maternal Stressor Survey Measures (Adapted from PRAMS Questionnaire)
	These questions are about things that may have happened since you became pregnant.
· I lost my job even thought I wanted to go on working.
· My boyfriend/husband/partner lost his job.
· My boyfriend/husband/partner or I had a cut in work hours or pay.
	Work stress

	
	· Someone very close to me died.
· Someone very close to me was very sick and had to go to the hospital. 
· Someone very close to me had a problem with drinking or drugs.
· I had problems paying the rent, mortgage, or other bills.
	Non-work stress





	Supplemental Table S2
Associations of childhood stressors with GDM, by ACE domains, among study participants in Greenville, South Carolina 2016-2021 (n=1,163).

	 
	Number of Exposed Participants (%)
	Number of GDM/Number of Exposed Participants
	Unadjusted Model
	Adjusted Model²

	 
	
	 
	
ORs (95% CI)
	P-values
	
ORs (95% CI)
	P-values

	Childhood stressors
	
	
	
	
	
	

	ACE scores
	
	
	
	
	
	

	ACE Score <4
	722 (62.08)
	35/722
	1.00
	-
	1.00
	-

	ACE Score ≥4
	170 (14.62)
	12/170
	1.49 (0.76-2.94)
	0.25
	1.23 (0.58-2.58)
	0.59

	Non-response
	271 (23.30)
	22/271
	1.73 (0.99-3.01)
	0.05
	1.70 (0.93-3.11)
	0.08

	Any childhood abuse1
	
	
	
	
	
	

	No
	629 (54.08)
	28/629
	1.00
	-
	1.00
	-

	Yes
	505 (43.42)
	38/505
	1.75 (1.06-2.89)
	0.03
	1.47 (0.85-2.53)
	0.17

	Non-response
	29 (2.49)
	3/29
	2.48 (0.71-8.68)
	0.16
	2.09 (0.49-8.97)
	0.32

	Physical abuse
	
	
	
	
	
	

	No
	805 (69.22)
	38/805
	1.00
	-
	1.00
	-

	Yes
	238 (20.46)
	16/238
	1.46 (0.80-2.66)
	0.22
	1.06 (0.55-2.04)
	0.85

	Non-response
	120 (10.32)
	15/120
	2.88 (1.53-5.42)
	0.001
	2.65 (1.32-5.32)
	0.006

	Sexual abuse
	
	
	
	
	
	

	No
	944 (81.17)
	49/944
	1.00
	-
	1.00
	-

	Yes
	146 (12.55)
	13/146
	1.78 (0.94-3.38)
	0.08
	1.66 (0.84-3.30)
	0.15

	Non-response
	73 (6.28)
	7/73
	1.94 (0.84-4.44)
	0.12
	1.87 (0.74-4.71)
	0.19

	Emotional abuse
	
	
	
	
	
	

	No
	738 (63.46)
	35/738
	1.00
	-
	1.00
	-

	Yes
	360 (30.95)
	26/360
	1.56 (0.93-2.64)
	0.09
	1.27 (0.72-2.24)
	0.42

	Non-response
	65 (5.59)
	8/65
	2.82 (1.25-6.37)
	0.01
	2.54 (1.02-6.37)
	0.05

	ACEs: adverse childhood experiences; GDM: gestational diabetes mellitus; OR: odds ratio; CI: confidence interval. Logistic Regression performed.

	1Any childhood abuse is a categorical variable that classifies "Yes" to those who experienced physical, sexual, and/or emotional abuse, "No" to those who did not experience any childhood abuse, and "Non-response" to those with missing ACE abuse measures.  

	2Adjusted Model: adjusted for age, education, Medicaid status at delivery, marital status, race, employment status, tobacco use during pregnancy, BMI, parity, and care group




	Supplemental Table S3
Associations of Childhood Stressors and Other Covariates with Gestational Diabetes Mellitus among study participants in Greenville, South Carolina 2016-2021 (n=1,163).

	Variables 
	 
	Coefficient
	Standard Error
	p-value
	Odds Ratio (95% CI)

	ACE Scores

	Age
	(continuous)
	0.122
	0.027
	<0.001
	1.12 (1.06-1.17)

	BMI
	(continuous)
	0.106
	0.017
	<0.001
	1.12 (1.08-1.16)

	Race
	White
	Reference
	
	
	1.00

	 
	African American 
	-0.854
	0.327
	0.009
	0.45 (0.24-0.86)

	 
	Hispanic
	0.200
	0.362
	0.580
	1.35 (0.67-2.74)

	 
	Other
	0.252
	0.840
	0.765
	1.55 (0.31-7.73)

	Marital status
	Married
	Reference
	
	
	1.00

	 
	Not married
	-0.232
	0.353
	0.511
	0.79 (0.40-1.58)

	 
	Missing
	0.477
	0.430
	0.267
	1.61 (0.69-3.74)

	Medicaid status at delivery
	Other
	Reference
	
	
	1.00

	 
	Medicaid eligible
	-0.741
	0.514
	0.150
	0.48 (0.17-1.31)

	 
	Missing
	-1.780
	0.770
	0.021
	0.17 (0.04-0.76)

	Education
	High school graduate or less
	Reference
	
	
	1.00

	 
	College or greater
	-0.332
	0.320
	0.299
	0.72 (0.38-1.34)

	 
	Missing
	-13.367
	-
	-
	-

	Parity
	Nulliparous
	Reference
	
	
	1.00

	 
	Parous
	-0.097
	0.298
	0.746
	0.91 (0.51-1.63)

	Employment status
	Full-time
	Reference
	
	
	1.00

	 
	Part-time 
	-0.333
	0.303
	0.271
	0.72 (0.40-1.30)

	Prenatal care group
	Individual
	Reference
	
	
	1.00

	 
	Group
	0.065
	0.266
	0.806
	1.07 (0.63-1.80)

	Tobacco use during pregnancy
	No
	Reference
	
	
	1.00

	 
	Yes
	0.030
	0.354
	0.933
	1.03 (0.52-2.06)

	 
	Missing
	0.715
	1.169
	0.541
	2.05 (0.21-20.23)

	ACE scores
	ACE score =0
	Reference
	
	
	1.00

	 
	ACE score ≥1
	-0.117
	0.332
	0.724
	1.50 (0.74-3.03)

	 
	Non-response
	0.407
	0.359
	0.257
	1.11 (1.06-1.17)

	Any Childhood Abuse

	Age
	(continuous)
	0.108
	0.026
	<0.001
	1.11 (1.06-1.17)

	BMI
	(continuous)
	0.107
	0.017
	<0.001
	1.11 (1.08-1.15)

	Race
	White
	Reference
	
	
	1.00

	 
	African American 
	-0.762
	0.326
	0.019
	0.47 (0.25-0.88)

	 
	Hispanic
	0.335
	0.361
	0.354
	1.40 (0.69-2.84)

	 
	Other
	0.456
	0.816
	0.576
	1.58 (0.32-7.81)

	Marital status
	Married
	Reference
	
	
	1.00

	 
	Not married
	-0.234
	0.350
	0.503
	0.79 (0.40-1.57)

	 
	Missing
	0.484
	0.428
	0.258
	1.62 (0.70-3.76)

	Medicaid status at delivery
	Other
	Reference
	
	
	1.00

	 
	Medicaid eligible
	-0.736
	0.513
	0.152
	0.48 (0.18-1.31)

	 
	Missing
	-1.767
	0.770
	0.022
	0.17 (0.04-0.77)

	Education
	High school graduate or less
	Reference
	
	
	1.00

	 
	College or greater
	-0.382
	0.320
	0.233
	0.68 (0.36-1.28)

	 
	Missing
	-13.249
	-
	-
	-

	Parity
	Nulliparous
	Reference
	
	
	1.00

	 
	Parous
	-0.064
	0.298
	0.829
	0.94 (0.52-1.68)

	Employment status
	Full-time
	Reference
	
	
	1.00

	 
	Part-time 
	-0.356
	0.303
	0.241
	0.70 (0.39-1.27)

	Prenatal care group
	Individual
	Reference
	
	
	1.00

	 
	Group
	0.043
	0.266
	0.871
	1.04 (0.62-1.76)

	Tobacco use during pregnancy
	No
	Reference
	
	
	1.00

	 
	Yes
	0.040
	0.356
	0.911
	1.04 (0.52-2.09)

	 
	Missing
	0.640
	1.269
	0.614
	1.90 (0.16-22.81)

	Any childhood abuse
	No
	Reference
	
	
	1.00

	 
	Yes
	0.383
	0.278
	0.169
	1.47 (0.85-2.53)

	 
	Non-response
	0.736
	0.744
	0.322
	2.09 (0.49-8.97)

	Household Challenges

	Age
	(continuous)
	0.113
	0.027
	<0.001
	1.12 (1.06-1.18)

	BMI
	(continuous)
	0.108
	0.017
	<0.001
	1.11 (1.08-1.15)

	Race
	White
	Reference
	
	
	1.00

	 
	African American 
	-0.824
	0.332
	0.013
	0.44 (0.23-0.84)

	 
	Hispanic
	0.267
	0.366
	0.466
	1.31 (0.64-2.67)

	 
	Other
	0.367
	0.828
	0.657
	1.44 (0.29-7.32)

	Marital status
	Married
	Reference
	
	
	1.00

	 
	Not married
	-0.201
	0.352
	0.569
	0.82 (0.41-1.63)

	 
	Missing
	0.482
	0.429
	0.261
	1.62 (0.70-3.75)

	Medicaid status at delivery
	Other
	Reference
	
	
	1.00

	 
	Medicaid eligible
	-0.736
	0.518
	0.155
	0.48 (0.17-1.32)

	 
	Missing
	-1.672
	0.770
	0.030
	0.19 (0.04-0.85)

	Education
	High school graduate or less
	Reference
	
	
	1.00

	 
	College or greater
	-0.392
	0.320
	0.221
	0.68 (0.36-1.27)

	 
	Missing
	-13.349
	-
	-
	-

	Parity
	Nulliparous
	Reference
	
	
	1.00

	 
	Parous
	-0.137
	0.300
	0.649
	0.87 (0.48-1.57)

	Employment status
	Full-time
	Reference
	
	
	1.00

	 
	Part-time 
	-0.329
	0.303
	0.276
	0.72 (0.40-1.30)

	Prenatal care group
	Individual
	Reference
	
	
	1.00

	 
	Group
	0.037
	0.266
	0.890
	1.04 (0.62-1.75)

	Tobacco use during pregnancy
	No
	Reference
	
	
	1.00

	 
	Yes
	0.106
	0.355
	0.764
	1.11 (0.56-2.23)

	 
	Missing
	1.203
	1.182
	0.309
	3.33 (0.33-33.78)

	Household challenges
	No
	Reference
	
	
	1.00

	 
	Yes
	0.077
	0.321
	0.790
	1.08 (0.62-1.88)

	 
	Non-response
	-0.892
	0.558
	0.110
	0.41 (0.13-1.25)

	CI: confidence interval; BMI: body mass index.

	Dashes indicate that the sample size for this category is too small to provide a reliable estimate.

	Logistic regression, fully adjusted estimates.





	Supplemental Table S4
Associations of Maternal Stressors and Other Covariates with Gestational Diabetes Mellitus among study participants in Greenville, South Carolina 2016-2021 (n=1,163).

	Variables 
	 
	Coefficient
	Standard Error
	p-value
	Odds Ratio (95% CI)

	Work stress

	Age
	(continuous)
	0.109
	0.026
	<0.001
	1.12 (1.06-1.17)

	BMI
	(continuous)
	0.108
	0.018
	<0.001
	1.12 (1.08-1.15)

	Race
	White
	Reference
	
	
	1.00

	 
	African American 
	-0.761
	0.325
	0.019
	0.47 (0.25-0.88)

	 
	Hispanic
	0.340
	0.362
	0.346
	1.41 (0.69-2.86)

	 
	Other
	0.482
	0.817
	0.555
	1.62 (0.33-8.03)

	Marital status
	Married
	Reference
	
	
	1.00

	 
	Not married
	-0.298
	0.351
	0.395
	0.74 (0.37-1.48)

	 
	Missing
	0.287
	0.657
	0.662
	1.33 (0.37-4.83)

	Medicaid status at delivery
	Other
	Reference
	
	
	1.00

	 
	Medicaid eligible
	-0.768
	0.511
	0.133
	0.46 (0.17-1.26)

	 
	Missing
	-1.754
	0.777
	0.024
	0.17 (0.04-0.80)

	Education
	High school graduate or less
	Reference
	
	
	1.00

	 
	College or greater
	-0.433
	0.323
	0.180
	0.65 (0.35-1.22)

	 
	Missing
	-13.349
	-
	-
	-

	Parity
	Nulliparous
	Reference
	
	
	1.00

	 
	Parous
	-0.115
	0.299
	0.700
	0.89 (0.50-1.60)

	Employment status
	Full-time
	Reference
	
	
	1.00

	 
	Part-time 
	-0.363
	0.304
	0.232
	0.70 (0.38-1.26)

	Prenatal care group
	Individual
	Reference
	
	
	1.00

	 
	Group
	0.064
	0.268
	0.810
	1.07 (0.63-1.80)

	Tobacco use during pregnancy
	No
	Reference
	
	
	1.00

	 
	Yes
	0.098
	0.356
	0.783
	1.10 (0.55-2.21)

	 
	Missing
	0.834
	1.166
	0.475
	2.30 (0.23-22.61)

	Work stress
	No
	Reference
	
	
	1.00

	 
	Yes
	0.746
	0.300
	0.013
	2.11 (1.17-3.79)

	 
	Non-response
	0.451
	0.692
	0.515
	1.57 (0.41-6.09)

	Non-work stress

	Age
	(continuous)
	0.110
	0.026
	<0.001
	1.12 (1.06-1.18)

	BMI
	(continuous)
	0.108
	0.017
	<0.001
	1.11 (1.08-1.15)

	Race
	White
	Reference
	
	
	1.00

	 
	African American 
	-0.809
	0.326
	0.013
	0.45 (0.24-0.85)

	 
	Hispanic
	0.297
	0.364
	0.415
	1.35 (0.66-2.75)

	 
	Other
	0.360
	0.818
	0.660
	1.43 (0.29-7.12)

	Marital status
	Married
	Reference
	
	
	1.00

	 
	Not married
	-0.224
	0.349
	0.521
	0.80 (0.40-1.58)

	 
	Missing
	0.413
	0.656
	0.530
	1.51 (0.42-5.47)

	Medicaid status at delivery
	Other
	Reference
	
	
	1.00

	 
	Medicaid eligible
	-0.764
	0.515
	0.138
	0.47 (0.17-1.28)

	 
	Missing
	-1.755
	0.780
	0.024
	0.17 (0.04-0.80)

	Education
	High school graduate or less
	Reference
	
	
	1.00

	 
	College or greater
	-0.361
	0.319
	0.259
	0.70 (0.37-1.30)

	 
	Missing
	-13.328
	-
	-
	-

	Parity
	Nulliparous
	Reference
	
	
	1.00

	 
	Parous
	-0.095
	0.298
	0.749
	0.91 (0.51-1.63)

	Employment status
	Full-time
	Reference
	
	
	1.00

	 
	Part-time 
	-0.341
	0.305
	0.263
	0.71 (0.39-1.29)

	Prenatal care group
	Individual
	Reference
	
	
	1.00

	 
	Group
	0.042
	0.267
	0.876
	1.04 (0.62-1.76)

	Tobacco use during pregnancy
	No
	Reference
	
	
	1.00

	 
	Yes
	0.073
	0.354
	0.837
	1.08 (0.54-2.15)

	 
	Missing
	0.966
	1.160
	0.405
	2.63 (0.27-25.51)

	Non-work stress
	No
	Reference
	
	
	1.00

	 
	Yes
	0.062
	0.304
	0.838
	1.06 (0.59-1.93)

	 
	Non-response
	0.102
	0.686
	0.882
	1.11 (0.29-4.25)

	CI: confidence interval; BMI: body mass index.

	Dashes indicate that the sample size for this category is too small to provide a reliable estimate.

	Logistic regression, fully adjusted estimates.




	Supplemental Table S5
Associations of childhood and maternal stressors with Gestational Diabetes Mellitus among working pregnant individuals: complete case and multiple imputation analyses (Greenville, South Carolina 2016-2021).

	Among Complete Case Analysis Participants1

	 
	Number of GDM/Number of Exposed Participants
	Unadjusted Model
	Adjusted Model4

	 
	 
	
ORs (95% CI)
	P-values
	
ORs (95% CI)
	P-values

	Childhood stressors
	
	
	
	
	

	ACE scores
	
	
	
	
	

	ACE Score =0
	7/172
	1.00
	-
	1.00
	-

	ACE Score ≥1
	17/358
	1.18 (0.48-2.89)
	0.72
	1.17 (0.44-3.14)
	0.75

	Any childhood abuse3
	
	
	
	
	

	No
	11/310
	1.00
	-
	1.00
	-

	Yes
	13/220
	1.71 (0.75-3.89)
	0.20
	1.33 (0.54-3.27)
	0.53

	Physical abuse
	
	
	
	
	

	No
	17/393
	1.00
	-
	1.00
	-

	Yes
	7/137
	1.19 (0.48-2.94)
	0.70
	0.91 (0.33-2.52)
	0.85

	Sexual abuse
	
	
	
	
	

	No
	18/460
	1.00
	-
	1.00
	-

	Yes
	6/70
	2.30 (0.88-6.02)
	0.09
	2.04 (0.68-6.10)
	0.20

	Emotional abuse
	
	
	
	
	

	No
	12/350
	1.00
	-
	1.00
	-

	Yes
	12/180
	2.01 (0.89-4.57)
	0.09
	1.58 (0.65-3.86)
	0.31

	Household challenges
	
	
	
	
	

	No
	7/221
	1.00
	-
	1.00
	-

	Yes
	17/309
	1.78 (0.73-4.37)
	0.21
	1.87 (0.69-5.03)
	0.22

	Maternal stressors
	
	
	
	
	

	Work stress
	
	
	
	
	
	

	No
	15/35
	1.00
	-
	1.00
	-

	Yes
	9/175
	1.23 (0.53-2.87)
	0.63
	1.33 (0.53-3.34)
	0.55

	Non-work stress
	
	
	
	
	

	No
	16/325
	1.00
	-
	1.00
	-

	Yes
	8/205
	0.78 (0.33-1.87)
	0.58
	0.61 (0.23-1.63)
	0.33

	Multiple Imputation2

	
	
	Unadjusted Model
	Adjusted Model4

	
	
	ORs (95% CI)
	P-values
	ORs (95% CI)
	P-values

	Childhood stressors
	
	
	
	
	

	ACE scores
	
	
	
	
	

	ACE Score =0
	
	1.00
	-
	1.00
	-

	ACE Score ≥1
	
	1.28 (0.75-2.19)
	0.37
	1.16 (0.65-2.06)
	0.62

	Any childhood abuse3
	
	
	
	
	

	No
	
	1.00
	-
	1.00
	-

	Yes
	
	1.58 (0.96-2.61)
	0.07
	1.32 (0.77-2.28)
	0.32

	Physical abuse
	
	
	
	
	

	No
	
	1.00
	-
	1.00
	-

	Yes
	
	1.64 (0.95-2.83)
	0.08
	1.22 (0.67-2.23)
	0.51

	Sexual abuse
	
	
	
	
	

	No
	
	1.00
	-
	1.00
	-

	Yes
	
	1.96 (1.07-3.61)
	0.03
	1.78 (0.92-3.44)
	0.08

	Emotional abuse
	
	
	
	
	

	No
	
	1.00
	-
	1.00
	-

	Yes
	
	1.61 (0.97-2.69)
	0.07
	1.32 (0.75-2.32)
	0.33

	Household challenges
	
	
	
	
	

	No
	
	1.00
	-
	1.00
	-

	Yes
	
	1.10 (0.67-1.82)
	0.70
	1.01 (0.59-1.74)
	0.97

	Maternal stressors
	
	
	
	
	

	Work stress
	
	
	
	
	

	No
	
	1.00
	-
	1.00
	-

	Yes
	
	1.88 (1.08-3.26)
	0.03
	1.93 (1.08-3.47)
	0.03

	Non-work stress
	
	
	
	
	

	No
	
	1.00
	-
	1.00
	-

	Yes
	
	1.17 (0.68-2.01)
	0.58
	1.07 (0.59-1.93)
	0.82

	ACEs: adverse childhood experiences; GDM: gestational diabetes mellitus; OR: odds ratio; CI: confidence interval. Logistic Regression models performed.

	¹Complete case analysis includes participants without missing exposure and covariate data.
2Multiple imputation using chained equations (m=50) was performed.

	3Any childhood abuse is a categorical variable that classifies "Yes" to those who experienced physical, sexual, and/or emotional abuse and "No" to those who did not experience any childhood abuse.

	4Adjusted Model: adjusted for age, education, Medicaid status at delivery, marital status, race, employment status, tobacco use during pregnancy, BMI, parity, and care group






Supplemental Figure S1- Forest plots (a) for associations between maternal work stress and Gestational Diabetes Mellitus among complete case participants only1, and (b) for associations utilizing multiple imputation2, both stratified by childhood abuse among working pregnant individuals in Greenville, South Carolina (2016-2021).3 
[image: A graph of a child abuse
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1Complete case analysis includes participants without missing exposure and covariate data. 
2Multiple imputation by chained equations was performed (m= 50). 
3Logistic regression models adjusted for age, race/ethnicity, education, Medicaid status at delivery, marital status, employment status, care group, tobacco use during pregnancy, prepregnancy BMI, and parity. No maternal work stress is the reference group in each strata of childhood abuse, which is shown in black. Maternal work stress is shown in blue. Any childhood abuse is a categorical variable that classifies "Yes" to those who experienced physical, sexual, and/or emotional abuse and "No" to those who did not experience any childhood abuse. Dots represent adjusted odds ratios with error bars representing 95% confidence intervals. P-value of <0.05 is considered statistically significant and represented in the plot with an asterisk. Dashed line across the plot included to indicate an odds ratio of 1. 
image1.tiff
(a)

.
No childhood abuse :
——
= : * No maternal work stress
°  Maternal work stress
i
Any childhood abuse ;
2.08
L &
0 1 2 3 4 5 6 7 8 9
Adjusted Odds Ratio (95% Confidence Interval)
)
.
No childhood abuse ‘
—e
H * No maternal work stress
°  Maternal work stress
.
Any childhood abuse i
3.37*
-
0 1 2 3 4 5 6 7 8 9

Adjusted Odds Ratio (95% Confidence Interval)




