Table S1. Sample distribution of variables by low birth weight
	
	Low Birth Weight

	
	Average
	Underweight
	Total

	N
	7,824 (54.1%)
	6,641 (45.9%)
	14,465 (100.0%)

	Consanguineous marriages
	
	
	

	  No
	2,943 (37.6%)
	2,480 (37.3%)
	5,423 (37.5%)

	  Yes
	4,881 (62.4%)
	4,161 (62.7%)
	9,042 (62.5%)

	Antenatal care visits
	
	
	

	  Less than eight
	6,857 (87.6%)
	6,550 (98.6%)
	13,407 (92.7%)

	  Eight and more
	967 (12.4%)
	91 (1.4%)
	1,058 (7.3%)

	Age in 5-year groups
	
	
	

	  15-19
	301 (3.8%)
	422 (6.4%)
	723 (5.0%)

	  20-24
	1,481 (18.9%)
	699 (10.5%)
	2,180 (15.1%)

	  25-29
	2,311 (29.5%)
	759 (11.4%)
	3,070 (21.2%)

	  30-34
	1,926 (24.6%)
	840 (12.6%)
	2,766 (19.1%)

	  35-39
	1,251 (16.0%)
	1,356 (20.4%)
	2,607 (18.0%)

	  40-44
	413 (5.3%)
	1,278 (19.2%)
	1,691 (11.7%)

	  45-49
	141 (1.8%)
	1,287 (19.4%)
	1,428 (9.9%)

	Region
	
	
	

	  Punjab
	1,630 (20.8%)
	1,575 (23.7%)
	3,205 (22.2%)

	  Sindh
	1,357 (17.3%)
	1,274 (19.2%)
	2,631 (18.2%)

	  KPK
	1,358 (17.4%)
	950 (14.3%)
	2,308 (16.0%)

	  Baluchistan
	976 (12.5%)
	695 (10.5%)
	1,671 (11.6%)

	  GB
	566 (7.2%)
	391 (5.9%)
	957 (6.6%)

	  ICT
	489 (6.2%)
	580 (8.7%)
	1,069 (7.4%)

	  AJK
	805 (10.3%)
	836 (12.6%)
	1,641 (11.3%)

	  FATA
	643 (8.2%)
	340 (5.1%)
	983 (6.8%)

	Place of residence
	
	
	

	  Urban
	3,493 (44.6%)
	3,465 (52.2%)
	6,958 (48.1%)

	  Rural
	4,331 (55.4%)
	3,176 (47.8%)
	7,507 (51.9%)

	Household wealth
	
	
	

	  Poorest
	1,771 (22.6%)
	1,008 (15.2%)
	2,779 (19.2%)

	  Poorer
	1,788 (22.9%)
	1,304 (19.6%)
	3,092 (21.4%)

	  Middle
	1,536 (19.6%)
	1,315 (19.8%)
	2,851 (19.7%)

	  Richer
	1,371 (17.5%)
	1,385 (20.9%)
	2,756 (19.1%)

	  Richest
	1,358 (17.4%)
	1,629 (24.5%)
	2,987 (20.6%)

	Women working status
	
	
	

	  No
	6,933 (88.6%)
	5,656 (85.2%)
	12,589 (87.0%)

	  Yes
	891 (11.4%)
	985 (14.8%)
	1,876 (13.0%)

	KPK=Khyber Pakhtunkhwa, GB=Gilgit-Baltistan, ICT= Islamabad, AJK=Azad Jammu and Kashmir, Fata=Federally administrated tribal area







Table S2 Results from Generalized Structure Equation Modelling of Antenatal Care Visits 4 and more
	
	 Coefficient
	 Std. err.
	 z
	 P>z
	[95% conf.  interval]

	Outcome 1: Antenatal care 4 visits                     

	Consanguineous marriages 
	   -0.020
	    0.007
	   -2.690
	    0.007
	   -0.034
	   -0.005

	wealth index 
	    0.074
	    0.003
	   25.300
	    0.000
	    0.068
	    0.080

	Region 
	   -0.002
	    0.002
	   -1.010
	    0.315
	   -0.005
	    0.001

	Residence 
	   -0.013
	    0.008
	   -1.570
	    0.118
	   -0.029
	    0.003

	Age_in_5_year_groups 
	   -0.061
	    0.002
	  -28.420
	    0.000
	   -0.065
	   -0.056

	Working Status 
	    0.002
	    0.011
	    0.230
	    0.818
	   -0.018
	    0.023

	Outcome Variable 2 : Low birth weight                     

	ANC4 
	   -0.551
	    0.008
	  -69.810
	    0.000
	   -0.566
	   -0.536

	Consanguineous marriages 
	    0.013
	    0.007
	    1.810
	    0.070
	   -0.001
	    0.026

	wealth index 
	    0.077
	    0.003
	   26.900
	    0.000
	    0.071
	    0.082

	Region 
	   -0.003
	    0.001
	   -1.800
	    0.072
	   -0.006
	    0.000

	Residence 
	   -0.015
	    0.008
	   -1.980
	    0.048
	   -0.031
	   -0.000

	Age_in_5_year_groups 
	    0.064
	    0.002
	   30.640
	    0.000
	    0.060
	    0.068

	Working Status 
	    0.034
	    0.010
	    3.380
	    0.001
	    0.014
	    0.054







Table S3 Result from Generalized Structure Equation Modelling for Rural 
	
	 Coefficient
	 std. err.
	z
	P>z
	 [95% conf. interval]

	Outcome Variable 1: Antenatal Care Visits                     

	Consanguineous marriages 
	   -0.250
	    0.079
	   -3.150
	    0.002
	   -0.406
	   -0.094

	Wealth index 
	    0.636
	    0.056
	   11.350
	    0.000
	    0.527
	    0.746

	Region 
	    0.014
	    0.027
	    0.530
	    0.598
	   -0.038
	    0.067

	Age in 5-year groups 
	   -0.312
	    0.022
	  -14.050
	    0.000
	   -0.355
	   -0.268

	Working Status 
	    0.001
	    0.139
	    0.000
	    0.997
	   -0.272
	    0.273

	Outcome Variable 2: Low birth weight                      

	ANC1 
	   -2.560
	    0.158
	  -16.230
	    0.000
	   -2.869
	   -2.251

	Consanguineous marriages 
	    0.004
	    0.056
	    0.070
	    0.944
	   -0.105
	    0.113

	Wealth index 
	    0.238
	    0.027
	    8.900
	    0.000
	    0.186
	    0.291

	Region 
	    0.001
	    0.015
	    0.090
	    0.927
	   -0.029
	    0.032

	Age in 5-year groups
	    0.487
	    0.021
	   23.380
	    0.000
	    0.446
	    0.528

	Working Status 
	    0.097
	    0.082
	    1.190
	    0.235
	   -0.063
	    0.258



Table S4 Result from Generalized Structure Equation Modelling for Urban
	
	 Coefficient
	 std. err.
	 z
	 P>z
	 [95% conf. interval]

	Outcome Variable 1 : Antenatal care visits                     

	Consanguineous marriages 
	   -0.240
	    0.116
	   -2.070
	    0.038
	   -0.467
	   -0.013

	wealth index 
	    0.610
	    0.048
	   12.640
	    0.000
	    0.515
	    0.704

	Region 
	   -0.065
	    0.031
	   -2.070
	    0.038
	   -0.126
	   -0.003

	Age in 5-year groups
	   -0.239
	    0.030
	   -7.950
	    0.000
	   -0.297
	   -0.180

	Working Status 
	    0.282
	    0.186
	    1.520
	    0.129
	   -0.082
	    0.645

	Outcome Variable2: Low Birth Weight                      

	Antenatal care visits 
	   -2.275
	    0.218
	  -10.450
	    0.000
	   -2.702
	   -1.849

	Consanguineous marriages 
	    0.155
	    0.054
	    2.860
	    0.004
	    0.049
	    0.262

	Wealth index 
	    0.237
	    0.023
	   10.480
	    0.000
	    0.192
	    0.281

	Region 
	   -0.018
	    0.013
	   -1.390
	    0.165
	   -0.044
	    0.007

	Age in 5-year groups
	    0.354
	    0.018
	   19.320
	    0.000
	    0.318
	    0.390

	Working Status 
	    0.191
	    0.074
	    2.590
	    0.010
	    0.046
	    0.336





