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Description automatically generated]Figure 1. Flow diagram depicting sample selection, participant recruitment, and urinary schistosomiasis screening strategy

1HDSS Agincourt, Bushbuckridge, Mpumalanga, South Africa; 2Migrants intermittently returning to their home in the HDSS, having migrated for reasons such as employment; 3Not located after 3 home visits; 4Those relocated permanently outside the HDSS; 5Whereabouts of participants unknown despite 3 attempts to locate them; 6Microscope malfunction prevented urine microscopy for schistosomiasis ova; 7Urine samples not collected preventing quantification of urine ACR



Table 1.  Schistosoma haematobium infection: crude associations by demographic and clinical characteristics 
	
	
	Total
n (%)
	
S. haematobium absent
n (%)

(N = 1163)
	
S. haematobium
present
n (%)

(N = 63)
	cOR
(95% CI)
	p-valuea

	
Sex
	
	
	
	
	
	0.01

	
	Male
	509 (41.5)
	473 (40.7)
	36 (57.1)
	1
	

	
	Female
	717 (58.5)
	690 (59.3)
	27 (42.9)
	0.51
(0.31 – 0.86)
	

	
Age (years)
	
	
	
	
	
	<0.0001

	
	20 - 25
	259 (21.1)
	226 (19.4)
	33 (52.4)
	12.2
(4.1 – 36.1)
	

	
	26 - 30
	202 (16.5)
	192 (16.5)
	10 (15.9)
	4.36
(1.34 – 14.2)
	

	
	31 - 35
	171 (14.0)
	160 (13.8)
	11 (17.5)
	5.76
(1.78 – 18.6)
	

	
	36 - 40
	152 (12.4)
	150 (12.9)
	2 (3.2)
	1.12
(0.20 – 6.17)
	

	
	41 - 45
	103 (8.4)
	100 (8.6)
	3 (4.8)
	2.51
(0.55 – 11.5)
	

	
	>45
	339 (27.7)
	335 (28.8)
	4 (6.3)
	1
	

	
Occupation
	
	
	
	
	
	0.36

	
	Professional
	64 (5.4)
	62 (5.5)
	2 (3.3)
	1
	

	
	Clerical/
Retail
	89 (7.5)
	85 (7.6)
	4 (6.7)
	1.46
(0.26 – 8.27)
	

	
	Labourer/
Agriculture 
	54 (4.6)
	51 (4.6)
	3 (5.0)
	1.82
(0.29 – 11.5)
	

	
	Unskilled/
Domestic /
	102 (8.6)
	828 (73.9)
	44 (73.3)
	2.31
(0.46 – 11.6)
	

	
	Unemployed
	875 (73.9)
	94 (8.4)
	7 (11.7)
	1.65
(0.39 – 6.96)
	

	
Creatinine (mol/L)
	
	
	
	
	
	0.48b

	
	Mean (SD)
	64 (17)
	64 (17)
	66 (14)
	-
	

	
eGFR	
(ml/min/1.73m2)
	
	
	
	
	
	

	
	<60
	27 (2.2)
	27 (2.3)
	0 (0)
	1
	

	
	>60
	1199 (97.8)
	1136 (97.7)
	63 (100)
	-c
	

	
ACR 
(mg/mmol)
	
	
	
	
	
	<0.0001

	
	<3
	992 (80.9)
	965 (83.0)
	27 (42.9)
	1
	

	
	3 - 30
	213 (17.4)
	178 (15.3)
	35 (55.6)
	7.03
(4.09 – 12.1)
	

	
	>30
	21 (1.7)
	20 (1.7)
	1 (1.6)
	1.79
(0.23 – 13.8)
	

	
Kidney dysfunctiond
	
	
	
	
	
	<0.0001

	
	No
	978 (79.8)
	951 (81.8)
	27 (42.9)
	1
	

	
	Yes
	248 (20.2)
	212 (18.2)
	36 (57.1)
	5.98
(3.51 – 10.2)
	

	
Haematuria
	
	
	
	
	
	

	
	0
	495 (40.4)
	793 (68.2)
	20 (31.7)
	1
	<0.0001

	
	1+
	275 (22.4)
	142 (12.2)
	8 (12.7)
	2.23
(0.96 – 5.18)
	

	
	2+
	456 (37.2)
	85 (7.3)
	9 (14.3)
	4.20
(1.84 – 9.58)
	

	
	3+
	72 (5.9)
	64 (5.5)
	8 (12.7)
	4.96
(2.08 – 11.8)
	

	
	4+
	96 (7.8)
	78 (6.7)
	18 (28.6)
	9.15
(4.54 – 18.4)
	

	
HIV status
	
	
	
	
	
	0.27

	
	Negative
	941 (81.6)
	888 (81.3)
	53 (86.9)
	1
	

	
	Positive	
	212 (18.4)
	204 (18.7)
	8 (13.1)
	0.66
(0.31 – 1.40)
	

	
Household water supply
	
	
	
	
	
	0.50

	
	Tap in house/yard
	600 (54.0)
	568 (53.8)
	32 (57.1)
	1
	

	
	Tap in the street
	446 (40.1)
	424 (40.2)
	22 (39.2)
	0.92
(0.53 – 1.61)
	

	
	Truck
	30 (2.7)
	29 (2.7)
	1 (1.8)
	0.61
(0.08 – 4.65)
	

	
	Other 
	36 (3.2)
	35 (3.3)
	1 (1.8)
	0.51
(0.07 – 3.83)
	

	
Household water availability 
	
	
	
	
	
	0.57

	
	Daily
	301 (27.1)
	284 (26.9)
	17 (30.4)
	1
	

	
	Irregular
	811 (72.9)
	772 (73.1)
	39 (69.6)
	0.84
(0.47 – 1.52)
	

	
Distance to household
water supply (meters)
	
	
	
	
	
	0.86

	
	<50
	54 (10.6)
	51 (10.5)
	3 (13.0)
	1
	

	
	50 – 200
	192 (37.7)
	185 (38.1)
	7 (30.4)
	0.64
(0.16 – 2.59)
	

	
	>200
	263 (51.7)
	250 (51.4)
	13 (56.5)
	0.88
(0.24 – 3.22)
	

	
Distance to freshwater (kilometers)
	
	
	
	
	
	0.77

	
	<1
	495 (40.4)
	469 (40.3)
	26 (41.3)
	1
	

	
	1 – 2
	275 (22.4)
	260 (22.4)
	15 (23.8)
	1.04
(0.54 – 2.00)
	

	
	>2
	456 (37.2)
	434 (37.3)
	22 (34.9)
	0.91
(0.51 – 1.64)
	

	
Total with available data: occupation n = 1184; haematuria n=1225; HIV status n=1153; water supply n=1112; water availability n=1112; distance to water supply n=509. All other variables n=1226.

cOR crude odds ratio; 95% CI 95% confidence interval; eGFR estimated glomerular filtration rate calculated using the Chronic Kidney Disease-Epidemiology Collaboration equation without African American ethnicity factor; ACR albumin creatinine ratio; HIV human immunodeficiency virus.

a calculated from MHodds chi-squared test; b calculated from two sample t-test;  c unable to calculate cOR due to data sparsity, d defined as eGFR <60 ml/min/1.73m2 and/or ACR>3 mg/mmol






Figure 2. Comparison of the primary logistic regression model for the association with Schistosoma haematobium and kidney dysfunction with results from sensitivity analyses of the association of individual markers of kidney dysfunction.  



95% CI 95% confidence interval; eGFR estimated glomerular filtration rate calculated using the Chronic Kidney Disease-Epidemiology Collaboration equation without African American ethnicity factor; ACR albumin creatinine ratio

Kidney dysfunction defined as eGFR <60 ml/min/1.73m2 and/or ACR>3 mg/mmol

a adjusted for age, sex, education, socioeconomic quintile, freshwater proximity, household water source, proximity of household water source, reliability of water source, and controlled for clustering by village. Complete case analysis using logistic regression with random effects.





Table 2. Calculated sensitivity, specificity and predictive values of haematuria detected on urine dipstick as a screening tool for Schistosoma haematobium in the study population 
	
	Urine microscopy positivea, n
	Urine microscopy negativea, n
	Total N
	

	
Haematuria  dipstick positive, n

	43
	369
	412
	
Positive Predictive Value
10.4%
(95% CI 8.8 – 12.3)


	
Haematuria dipstick negative, n

	20
	793
	813
	
Negative Predictive Value
97.5%
(95% CI 96.5 – 98.3)

	
Total N

	63
	1162
	1225c
	

	

	
Sensitivity 
68.3%
(95% CI 55.3 – 79.4)
	
Specificity 
68.2%
(95% CI 65.5 – 70.9)
	
	

	
a urine microscopy for eggs of Schistosoma haematobium

Missing haematuria data in one participant



Multivariable analysisa of the association between Schistosoma haematobium and indicators of kidney dysfunction 
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