Supplement materials for “Spatial Accessibility to Primary Care and Major Health Conditions in Chicago: A Cross-sectional Study”

1. Technical details of the E2FCA approach
In the first step, we created catchment areas for each provider 𝑗 as the area within 30-minute drive. Specifically, these catchment areas were created using network analysis tools in ArcGIS according to real-world roads. We further divided the catchment areas into three travel time zones : 0-10, 10-20, and 20-30 min. Then we searched all population locations 𝑘 within a travel time zone  for provider 𝑗. The population location was defined as census tract block and we used populations of each census tract block from 2014-2018 American Community Survey 5-year Data in the calculation.(1) The provider-to-population ratio for each primary care provider  was calculated as: 
,
where  is the population in population location 𝑘 that fall within the catchment area (), and  is the distance decay weight for the travel time zone . The distance decay weight for each travel time zone was specified according to a prior study, with 𝑊=1 for 0-10 min zone, 𝑊=0.80 for 10-20 min zone, and 𝑊=0.55 for 20-30 min zone.(2) 
Driving time was used in this study. Other transportation approaches, such as public transit, can also be used in this method. However, the transportation approach is only used to indicate the relative distance between the provider and individuals. Different transportation approaches may lead to different numeric values, but the ranks should be consistent.
In the second step, for each participant 𝑖, we searched all providers within 30-minute drive with average traffic from the participant’s residence. The participant 𝑖 would be in one of the travel time zones  of provider 𝑗. Then we summed up the  calculated in the first step: 
,
where  is the same distance decay weight used in the first step. would be the final spatial accessibility score for each participant in this study.

2. Sensitivity analysis by a different definition of primary care accessibility quartiles
Table S1. Prevalences of health conditions in the study population and those stratified by unified primary care accessibility score quartiles
	Outcome
	Overall
	Q1
	Q2
	Q3
	Q4

	Obesity
	2443 (38.6)
	650 (40.3)
	637 (40.1)
	566 (36.8)
	590 (37)

	Hypertension
	4666 (78.5)
	1229 (81.1)
	1185 (79.6)
	1089 (76.6)
	1163 (76.7)

	Type 2 diabetes
	697 (11.7)
	199 (12.7)
	176 (11.7)
	139 (9.7)
	183 (12.4)

	Asthma
	1418 (23.6)
	344 (22)
	367 (24.3)
	366 (25.5)
	341 (22.9)

	Heart attack
	331 (5.5)
	86 (5.5)
	74 (4.9)
	66 (4.5)
	105 (7)

	Anxiety
	631 (10.3)
	178 (11.2)
	152 (9.9)
	157 (10.6)
	144 (9.5)

	Depression
	675 (11)
	202 (12.7)
	158 (10.2)
	139 (9.4)
	176 (11.6)

	Bipolar disorder
	482 (7.9)
	110 (6.9)
	114 (7.4)
	138 (9.3)
	120 (7.9)

	Breast cancer
	93 (3)
	31 (3.7)
	22 (2.8)
	13 (1.9)
	27 (3.6)


Note: the outcomes are presented as number (percentage).

Table S2. PR estimates (95% CIs) of unified primary care accessibility score quartiles for the health conditions from crude and fully adjusted models
	
	
	Crude model
	
	Full model
	

	Outcome
	Quartile
	PR (95% CI)
	Ptrend
	PR (95% CI)
	Ptrend

	Obesity
	Q1
	Reference
	0.02
	Reference
	0.07

	
	Q2
	1 (0.92, 1.08)
	
	0.99 (0.91, 1.07)
	

	
	Q3
	0.91 (0.84, 1)
	
	0.94 (0.86, 1.02)
	

	
	Q4
	0.92 (0.84, 1)
	
	0.94 (0.86, 1.02)
	

	Hypertension
	Q1
	Reference
	<0.01
	Reference
	<0.01

	
	Q2
	0.98 (0.95, 1.02)
	
	0.96 (0.93, 1)
	

	
	Q3
	0.95 (0.91, 0.98)
	
	0.93 (0.89, 0.97)
	

	
	Q4
	0.95 (0.91, 0.98)
	
	0.94 (0.91, 0.98)
	

	Type 2 diabetes
	Q1
	Reference
	0.27
	Reference
	0.18

	
	Q2
	0.92 (0.76, 1.11)
	
	0.9 (0.75, 1.09)
	

	
	Q3
	0.76 (0.62, 0.94)
	
	0.77 (0.62, 0.94)
	

	
	Q4
	0.98 (0.81, 1.18)
	
	0.94 (0.78, 1.13)
	

	Asthma
	Q1
	Reference
	0.24
	Reference
	0.79

	
	Q2
	1.1 (0.97, 1.26)
	
	1.03 (0.9, 1.17)
	

	
	Q3
	1.16 (1.02, 1.32)
	
	1.06 (0.93, 1.21)
	

	
	Q4
	1.04 (0.91, 1.19)
	
	1 (0.88, 1.14)
	

	Heart attack
	Q1
	Reference
	0.26
	Reference
	0.35

	
	Q2
	0.89 (0.66, 1.2)
	
	0.89 (0.65, 1.21)
	

	
	Q3
	0.83 (0.61, 1.13)
	
	0.82 (0.59, 1.13)
	

	
	Q4
	1.28 (0.97, 1.68)
	
	1.23 (0.93, 1.63)
	

	Anxiety
	Q1
	Reference
	0.20
	Reference
	0.14

	
	Q2
	0.88 (0.72, 1.08)
	
	0.92 (0.75, 1.13)
	

	
	Q3
	0.95 (0.77, 1.16)
	
	0.94 (0.76, 1.16)
	

	
	Q4
	0.85 (0.69, 1.05)
	
	0.84 (0.68, 1.03)
	

	Depression
	Q1
	Reference
	0.12
	Reference
	0.02

	
	Q2
	0.81 (0.66, 0.98)
	
	0.83 (0.68, 1.01)
	

	
	Q3
	0.74 (0.6, 0.91)
	
	0.69 (0.56, 0.85)
	

	
	Q4
	0.92 (0.76, 1.11)
	
	0.86 (0.71, 1.04)
	

	Bipolar disorder
	Q1
	Reference
	0.07
	Reference
	0.21

	
	Q2
	1.07 (0.83, 1.38)
	
	1.01 (0.79, 1.31)
	

	
	Q3
	1.35 (1.06, 1.72)
	
	1.21 (0.95, 1.55)
	

	
	Q4
	1.15 (0.89, 1.47)
	
	1.1 (0.86, 1.41)
	

	Breast cancer
	Q1
	Reference
	0.45
	Reference
	0.41

	
	Q2
	0.74 (0.43, 1.26)
	
	0.7 (0.41, 1.22)
	

	
	Q3
	0.51 (0.27, 0.96)
	
	0.57 (0.3, 1.1)
	

	
	Q4
	0.96 (0.58, 1.59)
	
	0.86 (0.51, 1.46)
	




3. Stratified analysis by neighborhood socioeconomic status
Table S3. Prevalences of health conditions in the study population and those stratified by primary care accessibility score quartiles in non-disadvantaged and disadvantaged neighborhoods
	Neighborhood SES
	Outcome
	Overall
	Q1
	Q2
	Q3
	Q4

	Non-disadvantaged
	Obesity
	487 (37.2)
	117 (35.7)
	125 (38.1)
	134 (41)
	111 (33.9)

	
	Hypertension
	958 (75.6)
	240 (75.7)
	249 (78.5)
	231 (72.9)
	238 (75.3)

	
	Type 2 diabetes
	162 (12.8)
	47 (14.9)
	31 (9.8)
	44 (13.9)
	40 (12.7)

	
	Asthma
	252 (19.9)
	42 (13.2)
	78 (24.7)
	73 (23.1)
	59 (18.7)

	
	Heart attack
	61 (4.8)
	13 (4.1)
	12 (3.8)
	24 (7.5)
	12 (3.8)

	
	Anxiety
	158 (12.3)
	46 (14.2)
	38 (11.8)
	44 (13.7)
	30 (9.3)

	
	Depression
	179 (13.9)
	51 (15.8)
	37 (11.5)
	49 (15.2)
	42 (13)

	
	Bipolar disorder
	84 (6.5)
	13 (4)
	25 (7.8)
	22 (6.8)
	24 (7.5)

	
	Breast cancer
	30 (4.5)
	8 (4.8)
	7 (4.2)
	11 (6.6)
	4 (2.4)

	Disadvantaged
	Obesity
	1934 (38.9)
	517 (41.6)
	504 (40.5)
	441 (35.5)
	472 (38)

	
	Hypertension
	3672 (79.3)
	951 (82.2)
	925 (79.9)
	893 (77.2)
	903 (78)

	
	Type 2 diabetes
	531 (11.4)
	143 (12.2)
	145 (12.4)
	95 (8.1)
	148 (12.7)

	
	Asthma
	1156 (24.6)
	292 (24.9)
	282 (24)
	303 (25.8)
	279 (23.8)

	
	Heart attack
	270 (5.7)
	70 (5.9)
	62 (5.2)
	56 (4.7)
	82 (6.9)

	
	Anxiety
	466 (9.7)
	123 (10.3)
	116 (9.7)
	111 (9.3)
	116 (9.7)

	
	Depression
	487 (10.2)
	139 (11.6)
	118 (9.8)
	104 (8.7)
	126 (10.5)

	
	Bipolar disorder
	392 (8.2)
	90 (7.5)
	87 (7.3)
	116 (9.7)
	99 (8.3)

	
	Breast cancer
	62 (2.6)
	19 (3.2)
	17 (2.9)
	9 (1.5)
	17 (2.9)


Note: the outcomes are presented as number (percentage).


Table S4. PR estimates (95% CIs) of primary care accessibility score quartiles for the health conditions from fully adjusted models in non-disadvantaged and disadvantaged neighborhoods
	
	
	Non-disadvantaged
	
	Disadvantaged
	

	Outcome
	Quartile
	PR (95% CI)
	Ptrend
	PR (95% CI)
	Ptrend

	Obesity
	Q1
	Reference
	0.38
	Reference
	0.02

	
	Q2
	1.14 (0.91, 1.43)
	
	0.95 (0.87, 1.04)
	

	
	Q3
	1.17 (0.96, 1.44)
	
	0.89 (0.81, 0.98)
	

	
	Q4
	1.02 (0.82, 1.27)
	
	0.91 (0.83, 1)
	

	Hypertension
	Q1
	Reference
	0.04
	Reference
	<0.01

	
	Q2
	0.95 (0.86, 1.04)
	
	0.97 (0.93, 1.01)
	

	
	Q3
	0.9 (0.81, 0.99)
	
	0.94 (0.9, 0.98)
	

	
	Q4
	0.92 (0.84, 1.01)
	
	0.95 (0.91, 0.99)
	

	Type 2 diabetes
	Q1
	Reference
	0.61
	Reference
	0.28

	
	Q2
	0.79 (0.49, 1.28)
	
	0.93 (0.75, 1.15)
	

	
	Q3
	0.96 (0.64, 1.46)
	
	0.66 (0.52, 0.85)
	

	
	Q4
	0.87 (0.57, 1.32)
	
	0.98 (0.79, 1.21)
	

	Asthma
	Q1
	Reference
	0.27
	Reference
	0.72

	
	Q2
	1.46 (0.99, 2.16)
	
	0.96 (0.84, 1.11)
	

	
	Q3
	1.36 (0.92, 2)
	
	1.01 (0.88, 1.16)
	

	
	Q4
	1.15 (0.78, 1.71)
	
	0.96 (0.83, 1.1)
	

	Heart attack
	Q1
	Reference
	0.14
	Reference
	0.51

	
	Q2
	1.59 (0.7, 3.61)
	
	0.85 (0.61, 1.19)
	

	
	Q3
	2.76 (1.3, 5.85)
	
	0.79 (0.56, 1.12)
	

	
	Q4
	1.11 (0.49, 2.5)
	
	1.17 (0.85, 1.59)
	

	Anxiety
	Q1
	Reference
	0.33
	Reference
	0.27

	
	Q2
	0.9 (0.59, 1.38)
	
	0.92 (0.72, 1.16)
	

	
	Q3
	1.02 (0.68, 1.51)
	
	0.87 (0.68, 1.11)
	

	
	Q4
	0.71 (0.46, 1.09)
	
	0.88 (0.69, 1.13)
	

	Depression
	Q1
	Reference
	0.14
	Reference
	0.03

	
	Q2
	0.63 (0.4, 0.98)
	
	0.81 (0.65, 1.02)
	

	
	Q3
	0.8 (0.54, 1.18)
	
	0.69 (0.54, 0.88)
	

	
	Q4
	0.74 (0.5, 1.09)
	
	0.81 (0.65, 1.02)
	

	Bipolar disorder
	Q1
	Reference
	0.59
	Reference
	0.49

	
	Q2
	1.22 (0.62, 2.41)
	
	0.92 (0.7, 1.22)
	

	
	Q3
	1.12 (0.55, 2.3)
	
	1.16 (0.89, 1.51)
	

	
	Q4
	1.24 (0.64, 2.4)
	
	1.03 (0.78, 1.35)
	

	Breast cancer
	Q1
	Reference
	0.59
	Reference
	0.66

	
	Q2
	1.07 (0.34, 3.45)
	
	0.76 (0.41, 1.43)
	

	
	Q3
	1.53 (0.56, 4.15)
	
	0.5 (0.22, 1.13)
	

	
	Q4
	0.4 (0.13, 1.27)
	
	0.97 (0.51, 1.86)
	




Table S5. Estimates of the interactions between primary care accessibility score quartiles and binary neighborhood SES
	Outcome
	Quartile
	Estimate (95% CI)
	df
	
	P value
	

	Obesity
	Q2
	-0.17 (-0.45, 0.11)
	3
	6.04
	0.11
	

	
	Q3
	-0.29 (-0.52, -0.05)
	
	
	
	

	
	Q4
	-0.21 (-0.42, -0.01)
	
	
	
	

	Hypertension
	Q2
	0.1 (-0.03, 0.23)
	3
	2.90
	0.41
	

	
	Q3
	0.02 (-0.09, 0.12)
	
	
	
	

	
	Q4
	0.05 (-0.04, 0.15)
	
	
	
	

	Type 2 diabetes
	Q2
	0.34 (-0.36, 1.03)
	3
	8.30
	0.04
	

	
	Q3
	-0.5 (-0.99, -0.02)
	
	
	
	

	
	Q4
	0.1 (-0.32, 0.53)
	
	
	
	

	Asthma
	Q2
	-0.56 (-0.98, -0.13)
	3
	6.22
	0.10
	

	
	Q3
	-0.24 (-0.63, 0.14)
	
	
	
	

	
	Q4
	-0.26 (-0.61, 0.1)
	
	
	
	

	Heart attack
	Q2
	0.23 (-1.03, 1.48)
	3
	1.90
	0.59
	

	
	Q3
	-0.48 (-1.36, 0.39)
	
	
	
	

	
	Q4
	-0.11 (-0.84, 0.61)
	
	
	
	

	Anxiety
	Q2
	-0.18 (-0.74, 0.38)
	3
	0.56
	0.91
	

	
	Q3
	-0.02 (-0.53, 0.49)
	
	
	
	

	
	Q4
	-0.05 (-0.49, 0.4)
	
	
	
	

	Depression
	Q2
	-0.17 (-0.74, 0.4)
	3
	0.74
	0.86
	

	
	Q3
	-0.21 (-0.71, 0.29)
	
	
	
	

	
	Q4
	-0.09 (-0.5, 0.31)
	
	
	
	

	Bipolar disorder
	Q2
	-0.33 (-1.2, 0.54)
	3
	1.58
	0.66
	

	
	Q3
	-0.3 (-1.04, 0.45)
	
	
	
	

	
	Q4
	-0.44 (-1.1, 0.23)
	
	
	
	

	Breast cancer
	Q2
	0.14 (-1.3, 1.58)
	3
	2.43
	0.49
	

	
	Q3
	-0.94 (-2.5, 0.61)
	
	
	
	

	
	Q4
	0.15 (-0.96, 1.25)
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