[bookmark: _Toc111840627]Table 1: Description of estimated facility sample size and sampling procedure at the study site
	
	
	Diare
health
centre
	Moglaa
health centre
	Pong-Tamale
health
centre
	Savelugu health centre
	Savelugu municipal hospital
	Savelugu
municipality
(total)

	(a)
	Total number of first PNC visits at targeted health facilities during 2020
	2220
	346
	852
	1198
	3426
	8042

	(b)
	Facility coverage
[= (a)/8042]
	27.6%
	4.3%
	10.6%
	14.9%
	42.6%
	100%

	(c)
	Number of mothers to be drawn for each facility [= (b) x 356]
	98
	15
	38
	53
	152
	356

	(d)
	Estimated number of mothers visiting PNC per day
[=(a)/52weeks/5 days]
	8.5
	1.3
	3.3
	4.6
	13.2
	30.9

	(e)
	Expected number of interviews per day
[= (d)/2
	4.3
	0.65
	1.65
	2.3
	6.6
	15.5

	(f)
	Total number of working days
[= (c)/(e)]
	23
	23
	23
	23
	23
	23

	
	
	Team A
(2 data collectors)
	Team B
(1 data collector)
	Team C
(1 data collector)
	Team D
(1 data collector)
	Team E
(2 data collectors)
	






















Table 2: Bivariate analyses between abnormal birthweight and socio-demographic/economic variables
	Background variable
	LBW: Low birthweight (n = 356)
	MCS: Macrosomia (n = 356)

	
	LBW
(<2500g)
	Not LBW
(≥2500g)
	p-value a
	MCS
(≥4000g)
	Not MCS (<4000g)
	p-value a

	
	n 
	%
	n 
	%
	
	n 
	%
	n 
	%
	

	Categorical variables
	
	
	
	
	
	
	
	
	
	

	Age of mother c
	
	
	
	
	
	
	
	
	
	

	       < 20 years
	24 
	30.4
	74 
	26.7
	0.080
	6 
	19.3
	92
	28.3
	0.626

	20 - 35 years
	50 
	63.3
	178 
	64.3
	Ref 
	23 
	74.2
	205 
	63.1
	Ref

	> 35 years
	5 
	6.3
	25 
	9.0
	0.447
	2 
	6.5
	28 
	8.6
	0.679

	Marital status of mother c
	
	
	
	
	
	
	
	
	
	

	Married
	68 
	86.1
	251 
	90.6
	Ref
	27 
	87.1
	292 
	89.8
	Ref

	Divorced/Widowed
	3
	3.8
	4 
	1.4
	0.184
	0 
	0.0
	7 
	2.2
	0.464

	Single
	8 
	10.1
	22 
	7.9
	0.538
	4 
	12.9
	26 
	8.0
	0.348

	Educational level of mother c
	
	
	
	
	
	
	
	
	

	No education
	25 
	31.7
	96 
	34.7
	0.618
	11 
	35.5
	110 
	33.8
	0.854

	Primary 
	15 
	19.0
	31 
	11.2
	0.068
	4 
	12.9
	42 
	12.9
	0.997

	JHS/middle school
	14 
	17.7
	32 
	11.5
	0.149
	5 
	16.1
	41 
	12.6
	0.997

	SHS
	17 
	21.5
	88 
	31.8
	Ref
	8 
	25.8
	97 
	29.9
	Ref

	Tertiary 
	8 
	10.1
	30 
	10.8
	0.858
	3 
	9.7
	35 
	10.8
	0.851

	Ethnicity of mother c
	
	
	
	
	
	
	
	
	
	

	Dagomba/Mamprusi
	56 
	70.9
	217 
	78.3
	Ref
	22 
	71.0
	251 
	77.2
	Ref

	Frafra/Grusi
	22 
	27.8
	38
	13.7
	0.003**
	7 
	22.6
	53 
	16.3
	0.373

	0thers f
	1 
	1.3
	22 
	8.0
	0.033*
	2 
	6.4
	21 
	6.5
	0.998

	Religion of mother c
	
	
	
	
	
	
	
	
	
	

	Christianity 
	15 
	19.0
	29 
	10.5
	Ref 
	6 
	19.4
	38 
	11.7
	Ref 

	Islamism 
	64 
	81.0
	248 
	89.5
	0.042*
	25 
	80.6
	287 
	88.3
	0.216

	Employment status of mother c
	
	
	
	
	
	
	
	

	Unemployed 
	29 
	36.7
	113 
	40.8
	0.513
	10 
	32.3
	132
	40.6
	0.364

	Self-employed
	46 
	58.2
	135 
	48.7
	Ref
	17 
	54.8
	164 
	50.5
	Ref

	Public/civil servant
	4
	5.1
	29 
	10.5
	0.144
	4 
	12.9
	29 
	8.9
	0.465

	Household cooking fuel type c
	
	
	
	
	
	
	
	
	

	Firewood
	30 
	38.0
	118 
	42.6
	0.462
	7 
	22.6
	141 
	43.4
	0.025*

	Charcoal
	42 
	53.1
	120 
	43.3
	Ref
	14 
	45.1
	148 
	45.5
	Ref

	Gas
	7 
	8.9
	39 
	14.1
	0.223
	10 
	32.3
	36 
	11.1
	0.001**

	Sex of child d
	
	
	
	
	
	
	
	
	
	

	Male 
	52 
	65.8
	148 
	53.4
	Ref 
	18 
	58.1
	182 
	56.0
	Ref 

	Female 
	27 
	34.2
	129 
	46.6
	0.050
	13 
	41.9
	143 
	44.0
	0.825

	
	Mean
	sd
	Mean
	sd
	p-value b
	Mean
	sd
	Mean
	sd
	p-value b

	Interval and ratio variables
	
	
	
	
	
	
	
	
	

	Wealth quintile of mothers (nth quintile) e
	2.60
	1.11
	3.07
	1.47
	0.011*
	4.10
	1.35
	2.86
	1.37
	<0.001**

	Household size (persons)
	6.66
	3.49
	8.16
	5.06
	0.012*
	7.29
	3.45
	7.88
	4.90
	0.901


sd: standard deviation; Ref: reference
*p-value < 0.05    
**p-value < 0.01			
a Chi-square test/Fisher’s exact test 									
b Wilcoxon rank-sum test
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]c Categorization based on previous studies 68			
d Categorization based on previous studies 46
e nth quintile (Poorest = 1: Poorer = 2: Middle = 3: Richer = 4: Richest = 5)		
f (Bulsa, Dagaati, Ewe, Fulani, Gonja)





[bookmark: _Toc110381017]Table 3: Bivariate analyses between abnormal birthweight and maternal anthropometry/antenatal variables
	Background variables
	LBW: Low birthweight (n = 356)
	MCS: Macrosomia (n = 356)

	
	LBW
(<2500g)
	Not LBW
(≥2500g)
	p-value a
	MCS (≥4000g)
	Not MCS (<4000g)
	p-value a

	
	n 
	%
	n 
	%
	
	n 
	%
	n 
	%
	

	Categorical variables
	
	
	
	
	
	
	
	
	
	

	Maternal BMI (kg/m2) b
	
	
	
	
	
	
	
	
	
	

	Underweight 
	5 
	6.3
	20 
	7.2
	0.785
	4
	12.9
	21 
	6.5
	0.180

	Normal 
	56 
	70.9
	173 
	62.5
	Ref 
	18 
	58.1
	211 
	64.9
	Ref 

	Overweight/Obese 
	18 
	22.8
	84 
	30.3
	0.191
	9 
	29.0
	93 
	28.6
	0.961

	Maternal pre-pregnancy weight b 
	
	
	
	
	
	
	
	
	

	< 50 kg
	11
	13.9
	31
	11.2
	0.507
	5
	16.1
	37
	11.4
	0.434  

	≥ 50 kg
	68
	86.1
	246
	88.8
	Ref
	26
	83.9
	288 
	88.6
	Ref

	Maternal height at first visit b
	
	
	
	
	
	
	
	

	< 150 cm
	3
	3.8
	10
	3.6
	0.938
	0
	0.0
	13 
	4.0
	0.257

	≥ 150 cm
	76
	96.2
	267 
	96.4
	Ref
	31
	100
	312
	96.0
	Ref

	Maternal weight gain during pregnancy c
	
	
	
	
	
	
	

	< 6 kg
	31
	39.2
	63
	22.7
	Ref 
	3
	9.7
	91
	28.0
	Ref 

	≥ 6 kg
	48
	60.8
	214
	77.3
	0.003**
	28
	90.3
	234 
	72.0
	0.027*

	Childbirth height/length d
	
	
	
	
	
	
	
	

	≤ 47.5 cm
	32
	40.5
	40 
	14.4
	Ref 
	2
	6.5
	70
	21.5
	Ref 

	> 47.5 cm
	47
	59.5
	237
	85.6
	<0.001**
	29
	93.5
	255
	78.5
	0.046*

	Number of ANC visits e  
	
	
	
	
	
	
	
	
	
	

	< 8 visits
	63 
	79.7
	128 
	46.2
	Ref 
	5 
	16.1
	186 
	57.2
	Ref 

	≥ 8 visits
	16 
	20.3
	149 
	53.8
	<0.001**
	26 
	83.9
	139 
	42.8
	<0.001**

	Place of ANC visits b
	
	
	
	
	
	
	
	
	
	

	Hospital
	40
	50.6
	135 
	48.7
	0.766 
	15
	48.4
	160 
	49.2
	0.928

	Health centre
	39
	49.4
	142 
	51.3
	Ref
	16
	51.6
	165
	50.8
	Ref

	Family planning (FP) use before last pregnancy f 
	
	
	
	
	
	
	

	No FP use
	50 
	63.3
	182 
	65.7
	Ref 
	20 
	64.5
	212 
	65.2
	Ref 

	FP use
	29 
	36.7
	95 
	34.3
	0.691
	11 
	35.5
	113 
	34.8
	0.936

	ITNs use during pregnancy f
	
	
	
	
	
	
	
	

	No ITNs use 
	46 
	58.2
	92 
	33.2
	Ref 
	10 
	32.3
	128 
	39.4
	Ref 

	ITNs use
	33 
	41.8
	185 
	66.8
	<0.001**
	21 
	67.7
	197 
	60.6
	0.436

	Number of SP intake during pregnancy f
	
	
	
	
	
	
	

	None
	8 
	10.1
	10 
	3.6
	0.020*
	1 
	3.2
	17 
	5.2
	0.626

	1 - 3 doses
	40 
	50.6
	101 
	36.5
	Ref 
	6 
	19.4
	135 
	41.6
	Ref 

	> 3 doses
	31
	39.3
	166
	59.9
	0.001**
	24
	77.4
	173
	53.2
	0.010*

	Deworming tablet (anthelminthic drug) intake during pregnancy f
	
	
	
	
	

	No intake 
	46 
	58.2
	172 
	62.1
	Ref 
	16 
	51.6
	202 
	62.1
	Ref 

	Intake 
	33 
	41.8
	105 
	37.9
	0.534
	15 
	48.4
	123 
	37.9
	0.250

	IFA intake during pregnancy f
	
	
	
	
	
	
	
	

	No intake 
	4 
	5.1
	9 
	3.3
	0.448  
	0 
	0.0
	13 
	4.0
	0.257  

	Intake 
	75 
	94.9
	268 
	96.7
	Ref
	31 
	100.
	312 
	96.0
	Ref

	TD immunization during pregnancy e
	
	
	
	
	
	
	

	Not immunized 
	7 
	8.9
	19 
	6.9
	0.546
	3 
	9.7
	23 
	7.1
	0.595 

	Immunized
	72 
	91.1
	258 
	93.1
	Ref 
	31 
	90.3
	302 
	92.9
	Ref

	Receive nutrition education during pregnancy e
	
	
	
	
	
	
	

	Not received
	11 
	13.9
	36 
	13.0
	0.830 
	7 
	22.6
	40 
	12.3
	0.106 

	Received 
	68 
	86.1
	241 
	87.0
	Ref 
	24 
	77.4
	285 
	87.7
	Ref 


ANC: antenatal care; BMI: body mass index; IFA: iron-folic acid; ITNs: insecticide-treated bed nets; Ref: reference; TD: tetanus-diphtheria
*p-value < 0.05   
 **p-value < 0.01
a Chi-square test/Fisher’s exact test
b Categorization based on previous studies 68 				
c Categorization based on previous studies 33
d Categorization based on previous studies 31	
e Categorization based on previous studies 49
[bookmark: _Toc110381018]f Categorization based on previous studies 23				
Table 4: Bivariate analyses between abnormal birthweight and maternal obstetric/clinical variables 
	Background variables
	LBW: Low birthweight (n = 356)
	MCS: Macrosomia (n = 356)

	
	LBW (<2500g)
	No LBW
(≥2500g)
	p-value a
	MCS (≥4000g)
	No MCS (<4000g)
	p-value a

	
	n 
	%
	n 
	%
	
	n 
	%
	n 
	%
	

	Categorical variables
	
	
	
	
	
	
	
	
	
	

	Gravidity b
	
	
	
	
	
	
	
	
	
	

	Primigravida 
	18
	22.8
	70 
	25.3
	0.651
	4
	12.9
	84
	25.9
	0.110

	Multigravida 
	61
	77.2
	207 
	74.7
	Ref
	27
	87.1
	241
	74.1
	Ref 

	Parity b
	
	
	
	
	
	
	
	
	
	

	Primipara
	21
	26.6
	76 
	27.4
	0.880
	4 
	12.9
	93
	28.6
	0.060

	Multipara
	58 
	73.4
	201 
	72.6
	Ref
	27 
	87.1
	232
	71.4
	Ref 

	Gestational age at delivery b
	
	
	
	
	
	
	
	
	

	Preterm 
	29 
	36.7
	40 
	14.4
	<0.001**
	3
	9.7
	66
	20.3
	0.153

	Normal term
	48 
	60.8
	216 
	78.0
	Ref
	18
	58.0
	246
	75.7
	Ref

	Post-term
	2
	2.5
	21 
	7.6
	0.107
	10
	32.3
	13
	4.0
	<0.001**

	Mode of delivery b
	
	
	
	
	
	
	
	
	
	

	Caesarean section
	18 
	22.8
	54 
	19.5
	0.521 
	18
	58.1
	54
	16.6
	<0.001**

	Normal/Vaginal 
	61 
	77.2
	223 
	80.5
	Ref
	13
	41.9
	271
	83.4
	Ref 

	Birth order b
	
	
	
	
	
	
	
	
	
	

	First child
	21 
	26.6
	76 
	27.4
	0.880
	4 
	12.9
	93
	28.6
	0.060

	Second/more child
	58 
	73.4
	201 
	72.6
	Ref
	27 
	87.1
	232
	71.4
	Ref

	Birth interval b
	
	
	
	
	
	
	
	
	
	

	< 2 years
	24 
	30.4
	83 
	30.0
	0.943
	5 
	16.1
	102
	31.4
	0.077

	2 – 3 years
	44 
	55.7
	155 
	55.9
	Ref 
	23
	74.2
	176
	54.1
	Ref 

	> 3 years
	11
	13.9
	39
	14.1
	0.972
	3
	9.7
	47
	14.5
	0.464

	Maternal knowledge level c
	
	
	
	
	
	
	
	
	

	Inadequate
	49 
	62.0
	133 
	48.0
	Ref 
	17
	54.8
	165
	50.8
	Ref 

	Adequate
	30 
	38.0
	144 
	52.0
	0.028*
	14
	45.2
	160
	49.2
	0.665

	Maternal haemoglobin (Hb) levels in first trimester b
	
	
	
	
	
	

	Anaemia /Low Hb 
	67 
	84.8
	93 
	33.6
	<0.001**
	0
	0.0
	160
	49.2
	<0.001**

	Normal Hb 
	12 
	15.2
	165 
	59.6
	Ref 
	22
	71.0
	155
	47.7
	Ref 

	Polycythaemia/High Hb 
	0 
	0.0
	19 
	6.8
	0.017*
	9
	29.0
	10
	3.1
	<0.001**

	Maternal haemoglobin levels in second trimester b
	
	
	
	
	
	

	Anaemia /Low Hb 
	76 
	96.2
	124 
	44.8
	<0.001**
	4
	12.9
	196
	60.3
	<0.001**

	Normal Hb 
	3 
	3.8
	149 
	53.8
	Ref 
	25 
	80.6
	127
	39.1
	Ref 

	Polycythaemia/High Hb 
	0 
	0.0
	4 
	1.4
	0.283
	2 
	6.5
	2
	0.6
	0.003**

	Maternal haemoglobin levels in third trimester b
	
	
	
	
	
	
	

	Anaemia /Low Hb 
	75
	94.9
	83 
	30.0
	<0.001**
	1 
	3.2
	157
	48.3
	<0.001**

	Normal Hb 
	4 
	5.1
	188 
	67.9
	Ref 
	28
	90.3
	164
	50.5
	Ref 

	Polycythaemia/High Hb 
	0 
	0.0
	6 
	2.2
	0.187
	2 
	6.5
	4
	1.2
	0.031*

	Malaria episode during pregnancy b
	
	
	
	
	
	
	
	

	No episode
	48 
	60.8
	206 
	74.4
	Ref 
	24 
	77.4
	230
	70.8
	Ref 

	Episode 
	31 
	39.2
	71 
	25.6
	0.018*
	7 
	22.6
	95
	29.2
	0.434

	Maternal gestational diabetes d
	
	
	
	
	
	
	
	

	Without diabetes
	79
	100.
	256 
	92.4
	Ref 
	26
	83.9
	309
	95.1
	Ref 

	With diabetes
	0 
	0.0
	21
	7.6
	0.012*
	5 
	16.1
	16
	4.9
	0.011*

	Maternal hypertension d
	
	
	
	
	
	
	
	
	
	

	Without hypertension
	68 
	86.1
	244
	88.1
	Ref 
	22 
	71.0
	290
	89.2
	Ref 

	With hypertension
	11 
	13.9
	33 
	11.9
	0.632
	9 
	29.0
	35
	10.8
	0.003**

	Maternal syphilis infection (n = 345) e
	
	
	
	
	
	
	
	

	Without syphilis 
	78 
	98.7
	264 
	99.2
	Ref 
	30 
	96.8
	312
	99.4
	Ref 

	With syphilis 
	1 
	1.3
	2 
	0.8
	0.666
	1 
	3.2
	2
	0.6
	0.139

	Maternal HIV infection e
	
	
	
	
	
	
	
	
	
	

	Without HIV 
	79 
	100.
	271
	97.8
	Ref 
	31 
	100.
	319 
	98.1
	Ref 

	With HIV 
	0 
	0.0
	6 
	2.2
	0.187
	0 
	0.0
	6
	1.9
	0.445



Table 4: Bivariate analyses between abnormal birthweight and maternal obstetric/clinical variables (continued)
	Background variables
	LBW: Low birthweight (n = 356)
	MCS: Macrosomia (n = 356)

	
	LBW (<2500g)
	No LBW
(≥2500g)
	p-value a
	MCS (≥4000g)
	No MCS (<4000g)
	p-value a

	
	n 
	%
	n 
	%
	
	n 
	%
	n 
	%
	

	Categorical variables
	
	
	
	
	
	
	
	
	
	

	Maternal hepatitis B infection e
	
	
	
	
	
	
	
	

	Without hepatitis B 
	67 
	84.8
	251 
	90.6
	Ref 
	28
	90.3
	290 
	89.2
	Ref 

	With hepatitis B 
	12 
	15.2
	26 
	9.4
	0.141
	3 
	9.7
	35
	10.8
	0.851

	Maternal sickle cell status e
	
	
	
	
	
	
	
	
	
	

	Without sickle cell 
	65 
	82.3
	236 
	85.2
	Ref 
	28 
	90.3
	273
	84.0
	Ref 

	With sickle cell 
	14 
	17.7
	41 
	14.8
	0.526
	3 
	9.7
	52
	16.0
	0.352

	Maternal rhesus blood type (n = 343) e
	
	
	
	
	
	
	
	

	Rhesus negative
	13 
	16.5
	40 
	15.2
	Ref 
	1 
	3.2
	52
	16.7
	Ref 

	Rhesus positive
	66 
	83.5
	224 
	84.8
	0.778
	30 
	96.8
	260
	83.3
	0.048*

	Maternal G6PD status 
	
	
	
	
	
	
	
	
	
	

	Normal
	71 
	89.9
	262 
	94.6
	Ref 
	30 
	96.8
	303
	93.2
	Ref 

	Complete/partial
	8 
	10.1
	15 
	5.4
	0.133
	1 
	3.2
	22 
	6.8
	0.443


HIV: human immunodeficiency virus; Ref: reference
*p-value < 0.05    
**p-value < 0.01						
a Chi-square test/Fisher’s exact test									
b Categorization based on previous studies 20,23
c Categorization based on previous studies 36					
d Categorization based on previous studies 20,63
e Categorization based on previous studies 19,46		






















Table 5: Multivariate logistic regression on maternal risk factors for low birthweight 
	Logistic regression model
	Adjusted odds ratio
	95% CI
	p-value

	Ethnicity of mother 
	
	
	

	Frafra/Grusi
	1.039
	0.383  2.827
	0.939

	0thers (Bulsa, Dagaati, Ewe, Fulani, Gonja)
	0.089
	0.009  0.859
	0.037*

	Religion of mother: Islamism 
	0.399
	0.124  1.279
	0.122

	Wealth quintile of mothers (nth quintile) 
	0.966
	0.659  1.275
	0.605

	Household size
	0.929
	0.842  1.024
	0.140

	Maternal weight gain during pregnancy: ≥ 6 kg
	0.577
	0.261  1.278
	0.175

	Childbirth height/length: > 47.5 cm
	0.280
	0.117  0.670
	0.004**

	Number of ANC visits: ≥ 8 visits
	0.264
	0.112  0.622
	0.002**

	ITNs use during pregnancy: Use of ITNs
	1.108
	0.509  2.415
	0.796

	Number of SP intake during pregnancy 
	
	
	

	None
	4.743
	0.801  28.07
	0.086

	> 3 doses
	1.806
	0.798  4.085
	0.156

	Gestational age at delivery: Preterm 
	1.637
	0.692  3.870
	0.262

	Maternal knowledge level: Adequate
	0.696
	0.328  1.479
	0.346

	Maternal haemoglobin levels in first trimester 
	
	
	

	Anaemia 
	4.041
	1.741  9.381
	0.001**

	Polycythaemia
	
	
	0.179

	Maternal haemoglobin levels in third trimester: Anaemia 
	25.71
	8.245  80.18
	<0.001**

	Malaria episode during pregnancy: Episode 
	1.812
	0.810  4.055
	0.148

	Maternal gestational diabetes: With diabetes
	
	
	0.179


Overall model was statistically significant, LR X2 (16) = 169.22, p < 0.001.
*p-value < 0.05    
**p-value < 0.01		


Table 6: Multivariate logistic regression on maternal risk factors for macrosomia
	Logistic regression model
	Adjusted odds ratio
	95% CI
	p-value

	Household cooking fuel type 
	
	
	

	Firewood
	1.777
	0.462  6.830
	0.403

	Gas
	3.735
	0.978  14.25
	0.054

	Wealth quintile of mothers (nth quintile) 
	1.558
	0.925  2.624
	0.096

	Maternal weight gain: ≥ 6 kg
	0.268
	0.041  1.743
	0.168

	Childbirth height/length: > 47.5 cm
	0.726
	0.120  4.407
	0.728

	Number of ANC visits: ≥ 8 visits
	2.359
	0.488  11.41
	0.286

	Number of SP intake during pregnancy: > 3 doses
	0.837
	0.242  2.897
	0.778

	Gestational age at delivery: Post-term (≥ 42 weeks)
	9.713
	2.127  44.34
	0.003**

	Mode of delivery: Caesarian section
	4.981
	1.498  16.57
	0.009**

	Maternal haemoglobin levels in first trimester 
	
	
	

	Anaemia 
	
	
	0.987

	Polycythaemia
	1.893
	0.315  11.38
	0.485

	Maternal haemoglobin levels in second trimester
	
	
	

	Polycythaemia
	2.294
	0.098  53.68
	0.606

	Maternal haemoglobin levels in third trimester 
	
	
	

	Anaemia 
	0.109
	0.010  1.175
	0.068

	Polycythaemia
	1.211
	0.108  13.58
	0.877

	Maternal gestational diabetes: With diabetes
	0.666
	0.127  3.497
	0.631

	Maternal hypertension: With hypertension
	1.507
	0.399  5.690
	0.545

	Maternal blood rhesus type: Rhesus positive
	2.578
	0.247  26.94
	0.429


Overall model was statistically significant, LR X2 (16) = 57.84, p < 0.001.
*p-value < 0.05   
**p-value < 0.01		

