Supplementary materials
Supplementary table 1. Definitions of spatial factors
	Variables
	Definition

	Socioeconomic risk scores
	Socioeconomic risk scores represent risk of being unable to cope with economic shocks in the face of COVID-19. This index is created with a principal component analysis (PCA) with a list of indicators of socioeconomic status at the household level (nonfarm employment, hectares of farmland owned, number of livestock owned, educational attainment) and housing type (house with roof, floor, and walls built with advanced finished materials, such as bricks and cement). This index takes into account urban and rural differences by conducting the PCA for urban and rural settings and combining results for a national index. The raw PCA scores are broken into quintiles, with 5 indicating highest risk and 1 indicating lowest risk.

	Proportion of radio listeners
	Numbers of adults (15-49 years old) that listen to radio at least once a week divided by the number of adult residents in the SEA.

	Proportion of females with literacy
	Numbers of adult women (15-49 years old) that are able to read parts of sentence divided by the number of adult female residents in the SEA.

	Proportion of males with literacy
	Numbers of adult men (15-49 years old) that are able to read parts of sentence divided by the number of adult male residents in the SEA.

	Proportion of individuals without soap/detergent at home
	Numbers of residents who do not have any soaps and detergents at home divided by a total number of residents in the SEA.

	Proportion of individuals without piped-in drinking water at home
	Numbers of residents who do not have piped-in drinking water at home divided by a total number of residents in the SEA.

	Proportion of individuals without water for hand washing at home
	Numbers of residents who do not have water for hand washing at home divided by a total number of residents in the SEA.

	Proportion of individuals who need more than 30 mins to get water
	Numbers of residents who need more than 30 minutes to get water divided by a total number of residents in the SEA.

	Proportion of individuals who share toilets with others or do not have toilets at home
	Numbers of residents who share toilets with other houses or those who do not have toilets at home divided by a total number of residents in the SEA.

	Population density
	Numbers of residents in the SEA divided by the area size (km2).


Spatial factors for the standard enumeration areas (SEAs) were retrieved from the open data source generated by the Zambia Data Hub (https://zambia-open-data-nsdi-mlnr.hub.arcgis.com/pages/zambia-covid19). The spatial data were provided in a raster data format with a 1 square kilometre resolution.


Supplementary Table 2. Multivariate analysis using CAR models for spatial factors associated with SARS-CoV-2 prevalence in 6 districts of Zambia, July 4-27, 2020.
	[bookmark: _Hlk121285937] Spatial factors
	aPR
	95%CI
	p value

	Socioeconomic risk scores
	0.44
	0.22-0.86
	0.02

	Population density
	0.96
	0.92-1.00
	0.06

	Urban SEAs
	4.42
	1.15-17.10
	0.03

	Proportion of radio listeners
	0.00
	0.00-0.00
	<0.01


Abbreviations: CAR= conditional autoregressive, aPR=adjusted prevalence ratio, CI=confidence interval, SEA=standard enumeration area.
Multivariate analysis with CAR was performed using the “car” package of R (https://cran.r-project.org/web/packages/car/index.html). SARS-CoV-2 prevalence was used as the dependent variable, and spatial factors were used as the independent variables.
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