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Table S1. Characteristics of women who were included for qPCR analysis and all women recruited during the three years of recruitment, and baseline characteristics of the women with qPCR result in accordance to the study area.

	 
	 
	Recruited vs qPCR done
	
	qPCR result available

	 
	 
	Recruited
	 
	qPCR
	
	Magude
	 
	Manhiça
	 
	Ilha Josina

	 
	 
	n=8745
	 
	n=6471
	
	n=2657
	 
	n=3044
	 
	n=770

	 
	 
	n
	%
	 
	n
	%
	
	n
	%
	 
	n
	%
	 
	n
	%

	Study period
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	
	Nov 16-Oct 17
	2783
	32
	 
	2511
	39
	
	907
	34
	 
	1328
	44
	 
	276
	36

	 
	Nov 17-Oct 18
	3021
	35
	 
	2031
	31
	
	858
	32
	 
	893
	29
	 
	280
	36

	 
	Nov 18-Oct 19
	2941
	43
	 
	1929
	30
	
	892
	34
	 
	823
	27
	 
	214
	28

	Clinic
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	
	Magude
	3305
	38
	 
	2657
	41
	
	2657
	100
	 
	0
	0
	 
	0
	0

	 
	Manhiça
	4643
	53
	 
	3044
	47
	
	0
	0
	 
	3044
	100
	 
	0
	0

	 
	Ilha Josina
	797
	9
	 
	770
	12
	
	0
	0
	 
	0
	0
	 
	770
	100

	Village
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	
	Yes
	8142
	93
	 
	6018
	93
	
	2459
	93
	 
	2789
	92
	 
	770
	100

	 
	No
	603
	7
	 
	453
	7
	
	198
	7
	 
	255
	8
	 
	0
	0

	Season
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	
	Rainy 
	4500
	51
	 
	3390
	52
	
	1319
	50
	 
	1654
	54
	 
	417
	54

	 
	Dry 
	4245
	49
	 
	3081
	48
	
	1338
	50
	 
	1390
	46
	 
	353
	46

	Age (years)
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	 
	<18
	927
	11
	 
	670
	10
	
	279
	11
	 
	267
	9
	 
	124
	16

	 
	>=18
	7818
	89
	 
	5801
	90
	
	2378
	89
	 
	2777
	91
	 
	646
	84

	Gravidity
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	
	Primigravidae
	2458
	28
	 
	1754
	27
	
	727
	27
	 
	824
	27
	 
	203
	26

	 
	Multigravidae
	6287
	72
	 
	4717
	73
	
	1930
	73
	 
	2220
	73
	 
	567
	74

	Trimester
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	
	1st 
	732
	8
	 
	518
	8
	
	144
	5
	 
	316
	10
	 
	58
	8

	 
	>1st 
	8013
	92
	 
	5953
	92
	
	2513
	95
	 
	2728
	90
	 
	712
	92

	HIV
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	
	Positive 
	2557
	29
	 
	1872
	29
	
	714
	27
	 
	962
	32
	 
	196
	25

	 
	Negative 
	6188
	71
	 
	4599
	71
	 
	1943
	73
	 
	2082
	68
	 
	574
	75









Table S2. Interactions between centers and study variables on parasitological outcomes. 

[bookmark: _Hlk88733624]Multivariate logistic models for Pf positivity rate and detectability and linear models for log-transformed parasite densities, including as variables study period (2016 to 2019), gravidity (primi and multigravidae), HIV status, season and trimester at first antenatal care visit, residence in a village or rural area and place where molecular analysis was conducted (Mozambique or Spain). The modification of the associations was assessed by including interaction terms into the regression models and combining the coefficients plus the interaction and the standard error by the delta method. ARC, which expresses the annual relative change in the parasitological outcome per year was computed as the exponential of the linear combination of the main effects plus their interactions; 95% confidence intervals were calculated based on the delta method standard errors. The statistical significance of the interaction term (p for the interaction [pI]) was assessed using a Wald test.


	 
	 
	P. falciparum positivity (by qPCR)
	 
	Pf density
	 
	Proportion Detectable infections

	 
	 
	aRC
	95%CI
	p
	 pI
	 
	aRC
	95%CI
	p
	 pI
	 
	aRC
	95%CI
	p
	 pI

	Trend
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Magude
	0.56
	0.44; 0.71
	<0.001
	0.956
	 
	1.99
	0.93; 4.11
	0.060
	0.098
	 
	1.57
	0.95; 2.62
	0.081
	0.220

	 
	Manhiça
	0.55
	0.45; 0.67
	<0.001
	
	 
	0.74
	0.42; 1.39
	0.315
	
	 
	0.94
	0.63; 1.44
	0.784
	

	 
	Ilha Josina
	0.58
	0.47; 0.72
	<0.001
	
	 
	1.20
	0.67; 2.17
	0.548
	
	 
	0.96
	0.64; 1.46
	0.852
	

	Gravidity
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Magude
	0.57
	0.38; 0.84
	0.005
	0.622
	 
	0.16
	0.05; 0.51
	0.002
	0.009
	 
	0.31
	0.39; 0.69
	0.004
	0.010

	 
	Manhiça
	0.71
	0.50; 0.98
	0.045
	
	 
	0.52
	0.19; 1.42
	0.195
	
	 
	0.47
	0.25; 0.94
	0.029
	

	 
	Ilha Josina
	0.57
	0.40; 0.83
	0.003
	
	 
	0.06
	0.03; 0.16
	<0.001
	
	 
	0.11
	0.06; 0.22
	<0.001
	

	HIV
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Magude
	0.77
	0.49; 1.12
	0.273
	0.880
	 
	1.96
	0.49; 7.84
	0.340
	0.211
	 
	1.98
	0.77; 5.06
	0.156
	0.718

	 
	Manhiça
	0.87
	0.60; 1.22
	0.456
	
	 
	6.74
	2.52; 20.99
	<0.001
	
	 
	2.38
	0.19; 5.07
	0.019
	

	 
	Ilha Josina
	0.78
	0.52; 1.16
	0.213
	
	 
	2.06
	0.71; 5.92
	0.180
	
	 
	1.56
	0.76; 3.20
	0.226
	

	Rainy
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Magude
	1.19
	0.80; 1.76
	0.397
	0.806
	 
	0.69
	0.21; 2.28
	0.536
	0.406
	 
	0.97
	0.43; 2.21
	0.933
	0.306

	 
	Manhiça
	1.01
	0.72; 1.39
	0.952
	
	 
	1.41
	0.54; 3.98
	0.501
	
	 
	1.43
	0.74; 2.95
	0.314
	

	 
	Ilha Josina
	1.14
	0.80; 1.63
	0.476
	
	 
	1.85
	0.71; 4.74
	0.201
	
	 
	2.14
	1.09; 4.15
	0.025
	

	Trimester
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Magude
	0.70
	0.32; 1.55
	0.381
	0.353
	 
	0.09
	0.01; 0.94
	0.043
	0.138
	 
	0.46
	0.09; 2.26
	0.898
	0.494

	 
	Manhiça
	1.42
	0.78; 2.61
	0.259
	
	 
	0.46
	0.07; 2.72
	0.399
	
	 
	0.53
	1.42; 1.95
	0.316
	

	 
	Ilha Josina
	0.93
	0.50; 1.72
	0.810
	
	 
	1.52
	0.31; 7.38
	0.604
	
	 
	1.24
	0.41; 3.75
	0.326
	






Table S3. Interactions between gravidity and temporal trends on parasitological outcomes by a health clinic. 
The modification of the associations by gravidity was assessed by including interaction terms into the regression models and combining the coefficients plus the interaction and the standard error by the delta method. 
P values were obtained from multivariate regression models predicting parasitological outcome in each of the three sites based on visit date, gravidity and their two-way interactions, adjusted by season, HIV status, residence in a village or rural area and place where molecular analysis was conducted. aRC, which expresses the annual relative change in the parasitological outcome per year was computed as the exponential of the linear combination of the main effects plus their interactions; 95% confidence intervals were calculated based on the delta method standard errors. The statistical significance of the interaction term (p for the interaction [pI]) was assessed using a Wald test.

	 
	 
	 
	 
	aRC
	95%CI
	p
	 pI

	Magude
	 
	 
	 
	 

	 
	P. falciparum positivity (by qPCR)
	 
	 

	 
	 
	 
	Primigravidae
	0.58
	0.35; 0.80
	0.006
	0.908

	 
	 
	 
	Multigravidae
	0.56
	0.38; 0.73
	<0.001
	

	 
	Parasite density
	 
	 
	 
	 

	 
	 
	 
	Primigravidae
	1.71
	0.39; 3.81
	0.391
	0.583

	 
	 
	 
	Multigravidae
	2.66
	0.44; 5.76
	0.100
	

	 
	Proportion Detectable infections 
	 
	 
	 

	 
	 
	 
	Primigravidae
	1.39
	0.33; 2.46
	0.394
	0.692

	 
	 
	 
	Multigravidae
	1.70
	0.46; 2.94
	0.154
	

	 
	 
	 
	 
	 
	 
	 
	 

	Manhiça
	 
	 
	 
	 

	 
	P. falciparum positivity (by qPCR)
	 
	 

	 
	 
	 
	Primigravidae
	0.64
	0.43; 0.85
	0.008
	0.209

	 
	 
	 
	Multigravidae
	0.49
	0.36; 0.62
	<0.001
	

	 
	Parasite density
	 
	 
	 
	 

	 
	 
	 
	Primigravidae
	0.76
	0.06; 1.45
	0.554
	0.894

	 
	 
	 
	Multigravidae
	0.82
	0.15; 1.49
	0.636
	

	 
	Proportion Detectable infections
	 
	 
	 

	 
	 
	 
	Primigravidae
	1.00
	0.39; 1.61
	0.994
	0.856

	 
	 
	 
	Multigravidae
	0.93
	0.42; 1.45
	0.806
	

	 
	 
	 
	 
	 
	 
	 
	 

	Ilha Josina
	 
	 
	 
	 

	 
	P. falciparum positivity (by qPCR)
	 
	 

	 
	 
	 
	Primigravidae
	0.55
	0.33; 0.77
	0.003
	0.703

	 
	 
	 
	Multigravidae
	0.60
	0.44; 0.76
	<0.001
	

	 
	Parasite density
	 
	 
	 
	 

	 
	 
	 
	Primigravidae
	0.66
	0.06; 1.26
	0.373
	0.079

	 
	 
	 
	Multigravidae
	1.73
	0.61; 2.86
	0.095
	

	 
	Proportion Detectable infections 
	 
	 
	 

	 
	 
	 
	Primigravidae
	0.41
	0.08; 0.73
	0.029
	0.007

	 
	 
	 
	Multigravidae
	1.47
	0.68; 2.25
	0.161
	






Table S4. P. falciparum parasite rates, density and detectability between centers by gravidity and study period. 
Detectable infections are considered those with parasite densities above 100 parasites/µL (n) and expressed relative to the total of infections detected by qPCR (N). p values were obtained from multivariate logistic models for P. falciparum positivity rate and proportion of detectable infections, and linear models for log-transformed parasite densities, adjusted by gravidity, season, HIV status, residence in a village or rural area and place where molecular analysis was conducted (Mozambique or Spain). The model included an interaction term to assess the modifying effects of gravidity on the relationship between parasitological outcomes and center of recruitment, with the testing for significance using a Wald test (pI).  

	 
	 
	 
	P. falciparum positivity (by qPCR)
	 
	P. falciparum densities
	 
	Proportion Detectable infections

	 
	 
	 
	N
	n
	%
	p
	pI
	 
	N
	GM
	SD
	p
	pI
	 
	N
	n
	%
	p
	pI

	Nov 2016-October 2017
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Primigravidae
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	Magude
	182
	18
	10
	<0.001
	0.600
	 
	18
	57.3
	195.5
	0.116
	0.022
	 
	18
	9
	50
	0.048
	0.008

	 
	 
	Manhiça
	317
	33
	10
	
	
	 
	33
	72.4
	210.9
	
	
	 
	33
	19
	58
	
	

	 
	 
	Ilha  Josina
	64
	29
	45
	
	
	 
	29
	253.0
	729.0
	
	
	 
	29
	24
	83
	
	

	 
	Multigravidae
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	

	 
	 
	Magude
	725
	40
	6
	<0.001
	
	 
	40
	9.1
	31.1
	0.013
	
	 
	40
	10
	25
	0.049
	

	 
	 
	Manhiça
	1011
	78
	8
	
	
	 
	78
	43.9
	146.2
	
	
	 
	78
	34
	44
	
	

	 
	 
	Ilha Josina
	212
	70
	33
	
	
	 
	70
	10.8
	29.4
	
	
	 
	70
	15
	21
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Nov 2017-October 2019

	 
	Primigravidae
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	Magude
	545
	24
	4
	<0.001
	0.947
	 
	24
	118.9
	419.1
	0.277
	0.324
	 
	24
	16
	67
	0.529
	0.477

	 
	 
	Manhiça
	507
	24
	5
	
	
	 
	24
	48.8
	164.8
	
	
	 
	24
	13
	54
	
	

	 
	 
	Ilha Josina
	139
	39
	28
	
	
	 
	39
	136.9
	359.4
	
	
	 
	39
	25
	64
	
	

	 
	Multigravidae
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	

	 
	 
	Magude
	1205
	33
	3
	<0.001
	
	 
	33
	36.4
	127.9
	0.515
	
	 
	33
	15
	45
	0.293
	

	 
	 
	Manhiça
	1209
	34
	3
	
	
	 
	34
	29.5
	95.2
	
	
	 
	34
	13
	38
	
	

	 
	 
	Ilha Josina
	355
	61
	17
	
	
	 
	61
	19.7
	59.6
	
	
	 
	61
	19
	31
	
	

	PfPR, P. falciparum parasite rate; GM, geometric mean; SD, Standard deviation; pI, p value for the interaction
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Table S5. Annual changes in parasitological outcomes in pregnant women from Ilha Josina by gravidity group. 
P values were obtained from multivariate regression models predicting parasitological outcome in Ilha Josina based on visit date, gravidity, and their two-way interactions, adjusted by season, HIV status, residence in village or rural area and place where molecular analysis was conducted. The statistical significance of the interaction term (p for the interaction [pI]) was assessed using a Wald test. aRC, which expresses the annual relative change in the parasitological outcome per year was computed as the exponential of the linear combination of the main effects plus their interactions; 95% confidence intervals were calculated based on the delta method standard errors. The statistical significance of the interaction term (p for the interaction [Wald pI]) was assessed using a Wald test.


	 
	 
	aRC
	95%CI
	p
	pI

	qPCR positivity
	 
	 
	 
	 

	 
	Primigravidae
	0.54
	0.37; 0.81
	0.003
	0.942

	 
	Secundigravidae
	0.59
	0.37; 0.94
	0.027
	

	 
	Multigravidae
	0.59
	0.44; 0.80
	0.001
	

	Pf density
	 
	 
	 
	 

	 
	Primigravidae
	0.62
	0.25; 1.55
	0.305
	0.043

	[bookmark: _Hlk90388213] 
	Secundigravidae
	4.63
	1.28; 16.82
	0.020
	

	 
	Multigravidae
	1.13
	0.55; 2.31
	0.736
	

	Proportion Detectable infections 
	 
	 
	 

	 
	Primigravidae
	0.41
	0.18; 0.91
	0.028
	0.019

	[bookmark: _Hlk90388226] 
	Secundigravidae
	2.43
	0.87; 6.76
	0.089
	

	 
	Multigravidae
	1.14
	0.60; 2.16
	0.691
	


aRC, annual relative change


[bookmark: _Hlk85968354]Table S6. Annual changes in antibody levels by site and gravidity group. 
P values were obtained from multivariate regression models predicting antibody levels in Magude, Manhiça and Ilha Josina based on visit date, gravidity, and their two-way interactions, adjusted by season, HIV status, residence in village or rural area. The statistical significance of the interaction term (p for the interaction [pI]) was assessed using a Wald test. aRC express the annual relative change in the parasitological outcome and its 95% confidence interval which were estimated by the delta method. 

[image: ]
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image1.emf
aRC p pI aRC p pI aRC p pI

DBL34 (VAR2CSA)

Primigravidae 0.9450.8821.014 0.116 0.870 0.9830.9121.059 0.653 0.367 1.1480.9571.379 0.138 0.080

Secundigravidae0.9300.8700.994 0.033 0.9310.8661.002 0.057 0.8680.7291.033 0.111

Multigravidae 0.9510.9050.999 0.048 0.9940.9401.051 0.825 0.9430.8391.059 0.322

P8 (VAR2CSA)

Primigravidae 1.0060.9591.056 0.792 0.728 1.0140.9611.070 0.619 0.525 1.0650.9261.224 0.376 0.016

Secundigravidae1.0200.9751.068 0.387 1.0170.9641.072 0.541 0.8250.7230.942 0.004

Multigravidae 1.0310.9961.067 0.082 1.0481.0071.091 0.022 1.0110.9241.106 0.813

PD (VAR2CSA)

Primigravidae 1.0050.9521.062 0.846 0.699 0.9960.9381.057 0.891 0.679 1.0720.9231.246 0.361 0.041

Secundigravidae1.0210.9691.075 0.446 0.9760.9211.034 0.407 0.8270.7190.953 0.009

Multigravidae 0.9920.9541.032 0.702 1.0080.9651.054 0.720 0.9730.8841.071 0.576

P1 (VAR2CSA)

Primigravidae 0.9780.9311.027 0.372 0.561 0.9910.9371.049 0.756 0.928 1.0480.9131.203 0.505 0.227

Secundigravidae1.0140.9681.063 0.555 0.9810.9281.037 0.502 0.8870.7791.011 0.073

Multigravidae 0.9910.9571.027 0.624 0.9950.9541.038 0.804 0.9700.8881.060 0.507

MSP1

19

Primigravidae 0.9290.8181.056 0.258 0.986 1.0140.8981.145 0.821 0.735 0.8090.5971.096 0.172 0.722

Secundigravidae0.9420.8341.064 0.338 0.9510.8441.071 0.407 0.8100.6081.079 0.150

Multigravidae 0.9400.8581.030 0.184 0.9970.9111.092 0.949 0.9100.7501.105 0.342

EBA175-RII/F2

Primigravidae 0.9270.8281.038 0.190 0.792 1.0040.8961.124 0.951 0.382 1.1060.8361.463 0.479 0.148

Secundigravidae0.9680.8691.079 0.558 0.9650.8641.079 0.537 0.7790.6001.012 0.061

Multigravidae 0.9260.8541.004 0.062 1.0630.9761.157 0.159 0.8270.6920.987 0.036

PfRH2

Primigravidae 0.9380.8880.990 0.021 0.121 1.0220.9611.087 0.494 0.778 1.0810.9221.268 0.337 0.084

Secundigravidae1.0140.9621.068 0.613 1.0260.9661.090 0.406 0.8430.7250.980 0.026

Multigravidae 0.9660.9291.005 0.083 1.0471.0001.096 0.049 0.9380.8471.040 0.224

PfRH5

Primigravidae 0.9630.9151.015 0.160 0.267 1.0420.9811.107 0.184 0.587 1.1701.0051.364 0.043 0.023

Secundigravidae1.0190.9701.071 0.452 1.0020.9441.063 0.953 0.8870.7691.023 0.099

Multigravidae 0.9780.9431.016 0.251 1.0370.9911.085 0.116 0.9440.8571.040 0.242

GEXP18

Primigravidae 0.9690.9341.006 0.095 0.112 1.0330.9861.082 0.176 0.750 1.0020.8941.124 0.967 0.290

Secundigravidae1.0150.9801.052 0.397 1.0200.9751.068 0.389 0.8850.7940.986 0.026

Multigravidae 0.9730.9480.999 0.042 1.0431.0071.080 0.017 0.9510.8841.024 0.181

ACS5 ag3

Primigravidae 0.9210.8560.992 0.030 0.707 1.0020.9231.088 0.960 0.347 1.1860.9931.417 0.060 0.032

Secundigravidae0.9610.8961.031 0.270 0.9980.9221.081 0.969 0.8600.7271.017 0.079

Multigravidae 0.9490.9001.000 0.052 1.0641.0011.130 0.045 0.9540.8511.069 0.415

HSP40 ag1

Primigravidae 0.9420.8811.007 0.078 0.865 1.0010.9331.073 0.980 0.493 1.0800.8831.321 0.454 0.084

Secundigravidae0.9550.8961.018 0.161 0.9780.9131.048 0.530 0.8320.6891.004 0.055

Multigravidae 0.9350.8910.980 0.005 1.0300.9771.085 0.272 1.0580.9311.201 0.387

ETRAMP ag1

Primigravidae 0.9710.9091.038 0.393 0.291 1.0030.9331.077 0.942 0.541 1.0060.8251.226 0.954 0.474

Secundigravidae0.9900.9281.055 0.748 1.0170.9481.092 0.637 0.9270.7691.116 0.421

Multigravidae 0.9320.8880.977 0.004 1.0510.9971.109 0.067 0.8700.7670.987 0.031

Magude Manhiça Ilha Josina

95%CI 95%CI 95%CI


