[bookmark: _Toc524453976]Additional File 2 (AF2): Mapping district boundaries to county equivalent 

[bookmark: _GoBack]The county was used as the unit of analysis since it’s the resource allocation and decision-making unit in Kenya. Counties came into effect after the promulgation of the new constitution in 2010 and the 2013 general elections. Kenya became a decentralized state, with a central government and 47 semi-autonomous county governments [1, 2]. However, before counties became operational, districts were used as the administrative units [3, 4]. Consequently, household surveys and population census conducted before 2010, used the districts as the administrative units. Their number and size have changed over time ranging from 41 in 1989, 69 in 1999, 72 in 2003, to 198 in 2009. Therefore, all district boundaries were mapped to their corresponding county boundaries between 1989 and 2010. A unique list indicating the districts that either split or merged and how these matched to the existing counties was constructed.

Where available (DHS 2003 and 2008/09), cluster coordinates were used to map the equivalent county in ArcMap version 10·5 (ESRI Inc., Redlands, CA, USA). Otherwise, district names and codes were fast-tracked per survey type to figure out which district codes/names matched between similar surveys e.g. all the district codes/names of DHS 1989 were cross-walked with those of DHS 1993 followed by DHS 1998 then repeated for all MICS and census data. This was supported by information on how districts split over time [5–9], with a unique list generated after the exercise. The results were validated by extracting and digitizing district hardcopy maps from census, survey and related reports and overlaid them on the county boundaries in ArcMap version 10·5 (ESRI Inc., Redlands, CA, USA). Where ≥ 2 districts enclosed a county, data were aggregated and where two counties covered a single district, U5M was assumed to be equal in the two counties. The AF2 Table 1 summarizes the method used to map district to county boundary and technique used to re-distribute data across surveys.




AF2 Table 1: Mapping district boundary to equivalent county between 1989 and 2010
	Survey and Year 
	Matching method 
	Observation and data re-allocation

	DHS 2014 and MICS 2011
	County identifiers
	County identifiers were provided with the microdata 

	DHS 2008/09 and 2003
	Coordinates
	GPS cluster provided within the microdata of the two surveys were used to unambiguously remap district boundaries to their county equivalent 

	MICS 2007
	District code and name
	All districts overlaid on county boundary seamlessly for MICS 2007

	DHS 1989, 1993, 1998 and Census 1989
	District code and name
	One district covered two counties on six instances in each survey. U5M assumed to be similar in both the two counties enclosing a district 

	MICS 2000 and 2008
	District code and name
	Two districts covered one county in 19 instances. Data in each of the two districts were aggregated to form a single county 

	Census 1999 
	District code and name
	Two districts enclosed one county in 16 cases, data aggregated to a single county 
One district covered two counties in two cases. U5M assumed to be similar in both the two counties enclosing a district

	Census 2009 
	District code and name
	157 districts matched to 47 counties by aggerating data to form counties



DHS: Demographic and Health Survey 
MICS: Multiple Indicator Cluster Survey 
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