Online Resources — Supplemental Material for “Geographic Variance in Maryland’s Potentially Preventable Emergency

Table 1.

Visits: Comparison of Explanatory Models”

Summary of Ordinary Least Square Regression Models Explaining/Predicting 2008 & 2009 Total PPV Rate Variance.

Parameters FY 2008 Total PPV Rates OLS Model* FY 2009 Total PPV Rates OLS Model?
Robust  t- Robust  t-

B Std. Error  statistic Sig. VIF? B Std. Error statistic Sig. VIF?
Intercept 15252 0.846782 1.5704 0.072  ----- 14335 1.082528 1.3242 0.116  -----
Percent Female-
headed Households 0.3109 0.045181 12.303 <0.001*** 1.2 | 0.3573 0.028195 12.673 <0.001*** 1.2
Per capita Income -0.0001 0.000023 -5.6039 <0.001*** 2.1 |-0.0001 0.000025 -4.3808 <0.001*** 2.1
Vacant Housing Rate | 0.0626 0.016903 4.1253 <0.001*** 1.1 | 0.0576 0.017146 3.3591  0.005** 1.2
Per capita Cars 0.0195 0.015821  1.2557 0.218 3.4 | 00318 0.017390 1.8261 0.078 3.4
Percent High School
Graduates -0.0008 0.018645 -0.0452 0.968 3.2 | -0.0062 0.018489 -0.3359 0.742 3.1
Percent Linguistically
Isolated Households 0.1511 0.095108 4.1031 0.113 1.1 | 0.1490 0.041098 3.6256 0.131 1.1
Owner-occupied
Housing Rate 0.0200 0.015866 1.6282 0.208 2.8 | 0.0083 0.013747 0.6008 0.601 2.8
Disability Rate 0.0183 0.018809  1.5908 0.332 1.4 | 0.0351 0.014324 2.4472 0.148 1.7
Primary Care
Physicians/1000 Pop 0.4222 0.226285 2.4975 0.063 1.4 |-0.0439 0.157488 -0.2785 0.857 1.7

*Significant at the 0.05 level.

**Significant at the 0.01 level.

***Significant at the 0.001 level.

LJoint Wald Statistic = 247.6 (p < 0.001); Koenker (BP) Statisitc = 45.86 (p < 0.001); Jarque-Bera Statistic = 4439.05 (p < 0.001).
2Joint Wald Statistic = 229.5 (p < 0.001); Koenker (BP) Statisitc = 35.93 (p < 0.001); Jarque-Bera Statistic = 7767.79 (p < 0.001).
3VIF = Variance Inflation Factor



Table 2.

Summary of Ordinary Least Square Regression Models Explaining/Predicting 2008 & 2009 Uninsured PPV Rate Variance.

Parameters 2008 Uninsured PPV Rates OLS Model* 2009 Uninsured PPV Rates OLS Model?
Robust  t- Robust  t-

B Std. Error  statistic Sig. VIF? B Std. Error  statistic Sig. VIF?
Intercept 0.49366 0.347810 1.4193 0.073  ----- 0.58404 0.269859 2.1642 0.031*  -----
Percent Female-
headed Households 0.09942 0.009051 10.985 <0.001*** 1.2 | 0.09701 0.014981 6.4755 <0.001*** 1.2
Per capita Income -0.00003 0.000008 -4.1303 <0.001*** 2.1 | -0.00003 0.000009 -3.3826 <0.001*** 2.1
Vacant Housing Rate | 0.01352 0.005435 2.4877 0.032* 1.1 | 0.01330 2.219721 2.2197 0.027* 1.1
Per capita Cars 0.00542 0.005570 0.9732 0.433 3.4 | 0.01120 1.661455 1.6615 0.097 3.4
Percent High School
Graduates -0.01031 0.005959 -1.7300 0.120 3.2 | -0.02090 0.007210 -2.8990 0.004** 3.2
Percent
Linguistically 0.06617 0.013191 5.0158 0.020* 1.1 | 0.15619 0.060335 .00996 0.010** 1.1
Isolated Households
Owner-occupied
Housing Rate 0.00890 0.004398 1.9052 0.113 2.8 | 0.01135 0.004600 .01400 0.014* 2.8
Disability Rate 0.00973 0.004111 2.3666 0.210 1.4 | 0.00829 0.008191 .31190 0.312 1.4
Primary Care
Physicians/1000 Pop 0.08901 0.089006 1.4702 0.291 1.4 | 0.05338 0.078007 .49415 0.494 1.4

*Significant at the 0.05 level.

**Significant at the 0.01 level.

***Significant at the 0.001 level.

LJoint Wald Statistic = 171.8 (p < 0.001); Koenker (BP) Statisitc = 33.44 (p < 0.001); Jarque-Bera Statistic = 3314.96 (p < 0.001).
2Joint Wald Statistic = 145.5 (p < 0.001); Koenker (BP) Statisitc = 146.59 (p < 0.001); Jarque-Bera Statistic = 1623,29 (p < 0.001).
3VIF = Variance Inflation Factor



Table 3.

Summary of Poisson and Negative Binomial Regression Models Explaining 2008 Total PPV Rate Variance.

Poisson'2 Negative Binomial®®
Unstandardized 95% Wald Confidence Intervals for B Unstandardized 95% Wald Confidence Intervals for B
Parameter Coefficients Coefficients
Std.  Wald X? Lower  Upper Std. Wald Lower Upper
B Error Sig. Bound  Bound B Error X2 Sig. Bound Bound
Intercept 0.595 0.2004 8.824 0.003** 0.203 0.988 | -0.521 0.5492 0.901 0.343 -1.598 0.555

Percent Female-
headed Households 0.046 0.0029 238.659 <0.001*** 0.040 0.051 0.059 0.0097 37.644 <0.001*** 0.040 0.078

-3.536 3.8411 -4.289 -2.783 | -3.65 85134 -5.321 -1.983
Per capita Income E-005 E-006 84.736 <0.001*** E-005 E-005 | E-005 E-006 18.401 <0.001*** E-005 E-005
0.002 0.025
Vacant Housing Rate | 0.010 0.0019 26.127 <0.001***  0.006 0.013 0.014 0.0057 5.730 0.017*
Per capita Cars 0.005 0.0021  7.000 0.008**  0.001 0.009 | 0.009 0.0055 2.655 0.103 -0.002 0.020
Percent High School
Graduates 0.008 0.0026  9.390 0.002**  0.003 0.013 0.015 0.0068 4.848 0.028* 0.002 0.028

Percent Linguistically
Isolated Households 0.025 0.0038 44522 <0.001*** 0.018 0.033 | 0.031 0.0110 8.134  0.004** 0.010 0.053

Owner-occupied
Housing Rate 0.002 0.0016  2.101 0.147 -0.001  0.005 0.003 0.0043 0.374 0.541 -0.006 0.011

Disability Rate 0.005 0.0015 13.587 <0.001*** 0.003 0.008 0.010 0.0046  4.393 0.036* 0.001 0.019

Primary Care
Physicians/1000 Pop. 0.057 0.0201  8.108 0.004**  0.018 0.097 0.076 0.0561 1.823 0.177 -0.034 0.186

*Significant at the 0.05 level. **Significant at the 0.01 level.  ***Significant at the 0.001 level.

1Poisson: Deviance = 546.474, Value/df = 1.298, AIC = 2025.985, BIC = 2066.646, Likelihood Ratio X? = 480.947, p < 0.001.
2Negative Binomial: Deviance = 84.137, Value/df = 0.200, AIC = 2376.501, BIC = 2417.162, Likelihood Ratio X? = 81.935, p < .001.
3Removing terms did not improve model fit (deviance, AIC or BIC).



Table 4.

Summary of Poisson and Negative Binomial Regression Models Explaining 2008 Uninsured PPV Rate Variance.

Poisson? Negative Binomial®?
Unstandardized 95% Wald Confidence Intervals for B Unstandardized 95% Wald Confidence Intervals for B
Parameters Coefficients Coefficients
Std. Wald Lower Upper Std. Wald Lower Upper
B Error X2 Sig. Bound  Bound B Error X? Sig. Bound  Bound
Intercept -0.628 0.3760 2.788 0.095 -1.365 0.109 | -1.076 05696 3.570 0.059 -2.193 0.040
Percent Female- 0.064
headed Households 0.056 0.0055 104.24 <0.001*** 0.045 0.066 0.0103 38.764 <0.001*** 0.044 0.085
-4929  8.529 -6.600 -3.257 | -5.255 1.2376 -7.680  -2.829
Per capita Income E-005 E-006 33.394 <0.001*** E-005 E-005 | E-005 E-005 18.027 <0.001*** E-005 E-005
Percent High School
Graduates 0.007 0.0048 2.297 0.130 -0.002 0.017 0.011 0.0074 2.084 0.149 -0.004 0.025

Percent Linguistically
Isolated Households 0.031 0.0063 23.83 <0.001*** 0.018 0.043 | 0.030 0.0142 4.547 0.033* 0.002 0.058

Owner-occupied
Housing Rate 0.006  0.0028 4.532 0.033* 0.000 0.011 0.007 0.0044 2.212 0.137 -0.002 0.015

Vacant Housing Rate 0.009 0.0040 4.688 0.030* 0.001 0.016 0.012 0.0064 3.388 0.066 -0.001 0.024

Disability Rate 0.010 0.0026 13.868 <0.001*** 0.005 0.015 0.013 0.0046 8.319 0.004** 0.004 0.022

*Significant at the 0.05 level. **Significant at the 0.01 level.  ***Significant at the 0.001 level.

Poisson: Deviance = 353.888, Value/df = 0.837, AIC = 1127, BIC = 1159.5, Likelihood Ratio X? = 209.429, p < 0.001.

’Negative Binomial: Deviance = 181.031, Value/df = 0.428, AIC = 1286.6, BIC = 1319.2, Likelihood Ratio X? = 93.152, p < 0.001.
3Removing or adding terms did not improve model fit (deviance, AIC or BIC).



Table 5.

Summary of Poisson and Negative Binomial Regression Models Predicting 2009 Uninsured PPV Rates.

Poisson! Negative Binomial®3
Unstandardized 95% Wald Confidence Intervals for B Unstandardized 95% Wald Confidence Intervals for B
Parameters Coefficients Coefficients
Std. Wald Lower Upper Std. Wald Lower Upper
B Error X2 Sig. Bound  Bound B Error X? Sig. Bound Bound
Intercept 2.210 0.6827 10.480 0.001***  0.872 3.548 2.041 11357 3.228 0.072 -0.185 4.267
Percent High School
Graduates -0.022 0.0070 9.693  0.002**  -0.035 -0.008 | -0.024 0.0114 4.447 0.035* -0.047 -0.002

Percent Linguistically
Isolated Households 0.013 0.0077 2.974 0.085 -0.002 0.028 | 0.010 0.0165 0.365  0.546 -0.022 0.042
Per capita Income -3.6661 8.6040 -5.347  -1975 | -3.228 1.2518 -5.681 -7.745
E-005 E-006 18.104 <0.001*** E-005 E-005 | E-005 E-005 6.650 0.010**  E-006 E-006
Percent Female-

headed Households 0.035 0.0071 23.545 <0.001*** 0.021 0.049 | 0.044 0.0131 11.499 .001*** 0.019 0.070
Owner-occupied
Housing Rate 0.001 0.0032 0.082 0.774 -0.005 0.007 0.002 0.0051 0.093 0.761 -0.009 0.012

Vacant Housing Rate | -0.001  0.0049 0.034 0.854 -0.010 0.009 0.001 0.0074 0.027 0.870 -0.013 0.016

Disability Rate 0.006  0.0037 2.630 0.105 -0.001 0.013 0.010 0.0072 1.877 0.171 -0.004 0.024

*Significant at the 0.05 level. **Significant at the 0.01 level.  ***Significant at the 0.001 level.

Poisson: Deviance = 316.294, Value/df = 0.766, AIC = 1069, BIC = 1101.4, Likelihood Ratio X? = 263.146, p < 0.001.

2Negative Binomial: Deviance = 168.102, Value/df = 0.407, AIC = 1244, BIC = 1276.3, Likelihood Ratio X? = 105.442, p < 0.001.
30nly significant interaction effects for the negative binomial model are reported here. All of the interaction effects were significant
in the Poisson model, and removing these terms did not improve model fit (deviance, AIC or BIC).



Table 6. Comparison of Explanatory Power and Indicators of Model Goodness of Fit for Fiscal Year 2008 PPV Rate Data.

Total Uninsured
Negative Negative

OLS GWR  Poisson  Binomial OLS GWR  Poisson  Binomial
Intercept 1.525 0.595 -0.521 0.543 -0.628 -1.076
St Error 0.9712 0.2004 0.5492 0.347 0.376 0.570
Deviance 546.5 84.1 353.9 181.0
Deviance Value/df 1.298 0.200 0.837 0.428
R2 / Pseudo-R2 0.41 0.43 0.47 0.49 0.37 0.39 0.37 0.34
Effect Size (Adjusted R2) 0.40 0.41 0.35 0.37
Akaike Information Criterion (AIC) 2213 2207 2026 2377 1326 1318 1127 1287
Bayesian Information Criterion (BIC) 2067 2417 1160 1219
Wald Statistict 247.6* 167.1*
Omnibus Test Likelihood Ratio X? 480.95* 81.94* 209.43* 93.15*
Koenker (BP) Statistic? 45.86* 32.94*
Jarque-Bera Statistic® 4439* 3106*

*Significant at the <.001 level.

ISignificant p value indicates robust overall model significance.
ZSignificant p value indicates biased standard errors; use robust estimates.
3Significant p value indicates residuals deviate from a normal distribution.
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Figure 1. Geographically weighted regression residuals* in ArcGIS 10.0 — Fiscal year 2008 per capita total potentially preventable emergency
department (ED) visit (PPV) rates for ambulatory care sensitive conditions.
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Figure 2. Geographically weighted regression residuals® in ArcGIS 10.0 — Fiscal year 2008 per capita uninsured potentially preventable emergency
department (ED) visit (PPV) rates for ambulatory care sensitive conditions.
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Figure 3. Geographically weighted regression residuals* in ArcGIS 10.0 — Fiscal year 2009 per capita total potentially preventable emergency
department (ED) visit (PPV) rates for ambulatory care sensitive conditions.
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Figure 4. Ordinary least squares regression residuals® in ArcGIS 10.0 — Fiscal year 2009 per capita total potentially preventable emergency

department (ED) visit (PPV) rates for ambulatory care sensitive conditions.
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Figure 5. Ordinary least squares regression residuals* in ArcGIS 10.0 — Fiscal year 2009 per capita uninsured potentially preventable emergency
department (ED) visit (PPV) rates for ambulatory care sensitive conditions.



“Small standard deviation residuals (yellow) mark areas where the model fits the data well; larger standard deviation residuals mark areas where
there is more unexplained variance. Large positive standard deviation residuals (red) mark areas where the model under-predicts the PPV rates;
PPV rates here are actually higher than anticipated or predicted. Large negative standard deviation residuals (blue) mark areas where the model
over-predicts the PPV rates; PPV rates here are actually lower than predicted.



