[bookmark: _GoBack]The SPM Public Health Module (the module) utilizes coefficients estimated from statistic regressions developed by Urban Design 4 Health (UD4H). The regressions are based on 3 data sets:  
· 2010-2012 CHTS (California Household Travel Survey) 
· 2009 CHIS (California Health Interview Survey) 
· SPM Built Environment measures (provided by Calthorpe) 
The framework of statistic regressions is depicted as: 
SPM

California Household Travel Survey (CHTS) 

California Health Interview Survey (CHIS) 





where survey outcomes are information collected on the 2 surveys; SED is SED information associated with survey participants; Built Environment is built environment measures (provided by Calthorpe) of survey participants’ home locations
CHTS 
There are 53,733 survey participants in the final CHTS data set; 45% of them are in SCAG region. 
· Survey Outcomes: Walk minute per day, Bike minute per day, Auto minute per day, Physical Activities (PA) minute per day. 
· SED: Age, Gender, Ethnicity, Education attainment, Adult employment status, Adult home ownership, Household income, Household size, Presence of children under 18 years old, and Disability status. 
CHIS (3 sets of survey: Adult, Adolescent, and Child) 
There are 40,617 survey participants in the final CHIS data set; 42% of them are in SCAG region. 
· Survey Outcomes: 
· Adult/Senior PA (binary: yes or no; continuous: activity duration in minutes)
· Weekly transportation walking 
· Weekly recreational walking
· Weekly recreational moderate activity (excluding walking)
· Weekly recreational vigorous activity
· Total minutes of PA
· Total metabolic equivalent (MET) minutes of PA (weighted sum of 4 weekly PA minutes)
· Child/Teen PA 
· # of days with >= 60 mins of PA during past week
· Any walking/biking from school to home during past week
· Obesity (Adult/Senior: Body Mass Index [BMI], Child/Teen BMI percentile [BMI%])
· Overweight
· Obese 
· Health Status
· All age groups: Self-reported poor/fair vs excellent/very good/good health
· Adult/Senior: % of high blood pressure; % of heart disease; % of type II diabetes 
· SED: the same as CHTS 
SPM Built Environment measures (BE) 
The BE measures are provided by Calthorpe to UD4H at the gridcell level (150-meter by 150-meter, approx. 5.5 acres). 7 BE measures are: 
· Walkability index 
· Composite variable of Residential access, Connectivity index, Commercial access, Land use mix
· Residential accessibility = sum of dwelling units within home to work attraction distance 
· Connectivity index = Intersection density + local street length 
· Commercial access = 2 * Retail floor area + 2 * Non-residential FAR – Retail distance – Restaurant distance 
· Land use mix (entropy of land use types: Residential, Retail and Services, Restaurant and Entertainment, Office, Public administration) 
· Transit access 
· Composite variable of Transit station count and distance to transit stations
· Major road index
· Composite variable of Major street length and presence of major road within 500m
· Regional access
· Composite variable of Residential accessibility and Employment accessibility
· Residential accessibility = sum of dwelling units within home to work attraction distance 
· Employment accessibility = sum of employees within home to work attraction distance 
· Park access 
· Composite variable of Park acres and distance to Park 
· Rail access within 2KM 
· Educational distance 
Regressions
There are 92 models estimated depending on survey outcomes of 2 data sets (CHIS and CHTS), 4 age cohorts (Adult, Senior, Teens, and Child), 4 types of regression (Two-Part, Poisson, Binary, and Linear), 4 income cohorts (All income, Low income, Medium income, and High income), and variables tested (SED, walking for transportation, MET minutes of PA, and BMI/BMI%). Two-part regression method indicates that the regression model was split into two parts: 
•	Binary logistic regression: model likelihood of no activity vs any activity 
•	Linear regression: model amount of activity in minutes for only the portion of the sample with any activity 
Expected Relationship between Surveys and SPM BE 
	 
	SPM BE

	Outcome
	Walkability index
	Transit access
	Rail access
	Major road exposure
	Regional accessibility
	Educational distance
	Park access

	Active transportation
	+
	+
	+
	-
	+
	-
	+

	Recreational PA
	?
	?
	?
	-
	?
	-
	+

	Auto transportation
	-
	-
	-
	+
	+
	+
	?

	Body weight and health related to inactivity and obesity
	-
	-
	-
	+
	?
	+
	-




	Model ID
	Data set
	Age cohort
	Income cohort
	Outcome
	Regression
	SED
	Transportation Walking
	MET PA
	BMI

	
	
	Adult
	Senior
	Teen
	Child
	
	
	
	
	
	
	

	1
	CHIS
	x
	 
	 
	 
	All
	Walking - Transportation (min/week)
	Two-Part
	x
	 
	 
	 

	2
	
	 
	x
	 
	 
	
	
	
	
	 
	 
	 

	3
	
	x
	 
	 
	 
	
	Walking - Recreational (min/week)
	Two-Part
	x
	x
	 
	 

	4
	
	 
	x
	 
	 
	
	
	
	
	
	 
	 

	5
	
	x
	 
	 
	 
	
	Moderate PA (min/week)
	Two-Part
	x
	x
	 
	 

	6
	
	 
	x
	 
	 
	
	
	
	
	
	 
	 

	7
	
	x
	 
	 
	 
	
	Vigorous PA (min/week)
	Two-Part
	x
	x
	 
	 

	8
	
	 
	x
	 
	 
	
	
	
	
	
	 
	 

	9
	
	 
	 
	x
	 
	
	Days/Week > 60 min PA
	Poisson
	x
	 
	 
	 

	10
	
	 
	 
	 
	x
	
	
	
	
	 
	 
	 

	11
	
	 
	 
	x
	 
	
	Likelihood to walk/bike from school
	Binary
	x
	 
	 
	 

	12
	
	 
	 
	 
	x
	
	
	
	
	 
	 
	 

	13
	
	x
	 
	 
	 
	
	BMI
	Linear
	x
	 
	x
	 

	14
	
	 
	x
	 
	 
	
	
	
	
	 
	
	 

	15
	
	 
	 
	x
	 
	
	BMI%
	Linear
	x
	 
	x
	 

	16
	
	 
	 
	 
	x
	
	
	
	
	 
	
	 

	17
	
	x
	 
	 
	 
	
	Likelihood to be overweight
	Binary
	x
	 
	x
	 

	18
	
	 
	x
	 
	 
	
	
	
	
	 
	
	 

	19
	
	 
	 
	x
	 
	
	
	
	
	 
	
	 

	20
	
	 
	 
	 
	x
	
	
	
	
	 
	
	 

	21
	
	x
	 
	 
	 
	
	Likelihood to be obese
	Binary
	x
	 
	x
	 

	22
	
	 
	x
	 
	 
	
	
	
	
	 
	
	 

	23
	
	 
	 
	x
	 
	
	
	
	
	 
	
	 

	24
	
	 
	 
	 
	x
	
	
	
	
	 
	
	 

	25
	
	x
	 
	 
	 
	
	Likelihood to have high blood pressure
	Binary
	x
	 
	x
	x

	26
	
	 
	x
	 
	 
	
	
	
	
	 
	
	

	27
	
	x
	 
	 
	 
	
	Likelihood to have heart disease
	Binary
	x
	 
	x
	x

	28
	
	 
	x
	 
	 
	
	
	
	
	 
	
	

	29
	
	x
	 
	 
	 
	
	Likelihood to have type 2 diabetes
	Binary
	x
	 
	x
	x

	30
	
	 
	x
	 
	 
	
	
	
	
	 
	
	

	31
	
	x
	 
	 
	 
	
	Likelihood to have poor health
	Binary
	x
	 
	x
	x

	32
	
	 
	x
	 
	 
	
	
	
	
	 
	
	

	33
	
	 
	 
	x
	 
	
	
	
	
	 
	
	

	34
	
	 
	 
	 
	x
	
	
	
	
	 
	
	

	35
	CHTS
	x
	 
	 
	 
	
	Walking for transportation (min/day)
	Two-Part
	x
	 
	 
	 

	36
	
	 
	x
	 
	 
	
	
	
	
	 
	 
	 

	37
	
	 
	 
	x
	 
	
	
	
	
	 
	 
	 

	38
	
	 
	 
	 
	x
	
	
	
	
	 
	 
	 

	39
	
	x
	 
	 
	 
	
	Biking for transportation (min/day)
	Two-Part
	x
	 
	 
	 

	40
	
	x
	 
	 
	 
	
	Auto travel (min/day)
	Two-Part
	x
	 
	 
	 

	41
	
	 
	x
	 
	 
	
	
	
	
	 
	 
	 

	42
	
	 
	 
	x
	 
	
	
	
	
	 
	 
	 

	43
	
	 
	 
	 
	x
	
	
	
	
	 
	 
	 

	44
	
	x
	 
	 
	 
	
	Recreational PA (min/day)
	Two-Part
	x
	x
	 
	 

	45
	
	 
	x
	 
	 
	
	
	
	
	
	 
	 

	46
	
	 
	 
	x
	 
	
	
	
	
	
	 
	 

	47
	
	 
	 
	 
	x
	
	
	
	
	
	 
	 

	48
	CHIS
	x
	 
	 
	 
	Low
	Walking - Transportation (min/week)
	Two-Part
	x
	 
	 
	 

	49
	
	
	 
	 
	 
	Med
	
	
	
	 
	 
	 

	50
	
	
	 
	 
	 
	High
	
	
	
	 
	 
	 

	51
	
	
	 
	 
	 
	Low
	Walking - Recreational (min/week)
	Two-Part
	x
	x
	 
	 

	52
	
	
	 
	 
	 
	Med
	
	
	
	
	 
	 

	53
	
	
	 
	 
	 
	High
	
	
	
	
	 
	 

	54
	
	
	 
	 
	 
	Low
	Moderate PA (min/week)
	Two-Part
	x
	x
	 
	 

	55
	
	
	 
	 
	 
	Med
	
	
	
	
	 
	 

	56
	
	
	 
	 
	 
	High
	
	
	
	
	 
	 

	57
	
	
	 
	 
	 
	Low
	Vigorous PA (min/week)
	Two-Part
	x
	x
	 
	 

	58
	
	
	 
	 
	 
	Med
	
	
	
	
	 
	 

	59
	
	
	 
	 
	 
	High
	
	
	
	
	 
	 

	60
	
	
	 
	 
	 
	Low
	BMI
	Linear
	x
	 
	x
	 

	61
	
	
	 
	 
	 
	Med
	
	
	
	 
	
	 

	62
	
	
	 
	 
	 
	High
	
	
	
	 
	
	 

	63
	
	
	 
	 
	 
	Low
	Likelihood to be overweight
	Binary
	x
	 
	x
	 

	64
	
	
	 
	 
	 
	Med
	
	
	
	 
	
	 

	65
	
	
	 
	 
	 
	High
	
	
	
	 
	
	 

	66
	
	
	 
	 
	 
	Low
	Likelihood to be obese
	Binary
	x
	 
	x
	 

	67
	
	
	 
	 
	 
	Med
	
	
	
	 
	
	 

	68
	
	
	 
	 
	 
	High
	
	
	
	 
	
	 

	69
	
	
	 
	 
	 
	Low
	Likelihood to have high blood pressure
	Binary
	x
	 
	x
	x

	70
	
	
	 
	 
	 
	Med
	
	
	
	 
	
	

	71
	
	
	 
	 
	 
	High
	
	
	
	 
	
	

	72
	
	
	 
	 
	 
	Low
	Likelihood to have heart disease
	Binary
	x
	 
	x
	x

	73
	
	
	 
	 
	 
	Med
	
	
	
	 
	
	

	74
	
	
	 
	 
	 
	High
	
	
	
	 
	
	

	75
	
	
	 
	 
	 
	Low
	Likelihood to have type 2 diabetes
	Binary
	x
	 
	x
	x

	76
	
	
	 
	 
	 
	Med
	
	
	
	 
	
	

	77
	
	
	 
	 
	 
	High
	
	
	
	 
	
	

	78
	
	
	 
	 
	 
	Low
	Likelihood to have poor health
	Binary
	x
	 
	x
	x

	79
	
	
	 
	 
	 
	Med
	
	
	
	 
	
	

	80
	
	
	 
	 
	 
	High
	
	
	
	 
	
	

	81
	CHTS
	
	 
	 
	 
	Low
	Walking for transportation (min/day)
	Two-Part
	x
	 
	 
	 

	82
	
	
	 
	 
	 
	Med
	
	
	
	 
	 
	 

	83
	
	
	 
	 
	 
	High
	
	
	
	 
	 
	 

	84
	
	
	 
	 
	 
	Low
	Biking for transportation (min/day)
	Two-Part
	x
	 
	 
	 

	85
	
	
	 
	 
	 
	Med
	
	
	
	 
	 
	 

	86
	
	
	 
	 
	 
	High
	
	
	
	 
	 
	 

	87
	
	
	 
	 
	 
	Low
	Auto travel (min/day)
	Two-Part
	x
	 
	 
	 

	88
	
	
	 
	 
	 
	Med
	
	
	
	 
	 
	 

	89
	
	
	 
	 
	 
	High
	
	
	
	 
	 
	 

	90
	
	
	 
	 
	 
	Low
	Recreational PA (min/day)
	Two-Part
	x
	x
	 
	 

	91
	
	
	 
	 
	 
	Med
	
	
	
	
	 
	 

	92
	
	
	 
	 
	 
	High
	
	
	
	
	 
	 



