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Abstract

Many studies show that immigrants face significant barriers in accessing health care. These 

barriers may be particularly pronounced for newer immigrants, who may face additional obstacles 

in navigating the health care system. Understanding the sources of health care disparities between 

recent and non-recent immigrants may allow for better design of policies and interventions to 

address the vulnerabilities unique to different subgroups of immigrants defined by their length of 

residency. This study employs descriptive analyses and multivariate logistic regression to estimate 

the likelihood of accessing and utilizing health care services based on immigration-related factors 

after controlling for predisposing, enabling, and health care need factors. We also employ a 

regression-based decomposition method to determine whether health care differences between 

recent and non-recent immigrants are statistically significant and to identify the primary drivers of 

healthcare differences between recent and non-recent immigrants. The findings support the 

hypothesis that significant disparities in health care access and utilization exist between recent and 

non-recent immigrants. We found that health care access and utilization differences between 

recent and non-recent immigrants were driven primarily by enabling resources, including limited 

English proficiency (LEP), insurance status, public assistance usage, and poverty level. These 

results indicate that not only are newer immigrants more likely to underutilize health care, but also 

that their underutilization is driven primarily by their lack of insurance, lack of adequate financial 

resources, and inability to navigate the health care system due to LEP. The results further indicate 

that immigrants with prolonged LEP may be less likely to have a usual source of care and more 

likely to report delays in obtaining medical treatments, than even recent immigrants with LEP.
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Introduction

Many studies show that immigrants face significant barriers in accessing health care. These 

barriers include lack of language proficiency [3, 5, 15, 39, 46], inability to afford health care 

[32, 43], lack of transportation to health services [37, 44], and lack of information about 

health conditions and services [3, 31, 4].

Recent immigrants may experience additional difficulties including job insecurities, legal 

instabilities, housing difficulties, social isolation, discrimination, and inability to access 

public assistance [6–9, 25, 27, 41]. Consequently, newer immigrants may face unique 

challenges in navigating the health care system leading to underutilization of health services. 

Not surprisingly, length of residency has been found to be a significant predictor of health 

care utilization among immigrants [24].

Understanding the sources of health care disparities between recent and non-recent 

immigrants may allow for better design of policies and interventions to address the 

vulnerabilities unique to different subgroups of immigrants defined by their length of 

residency. Although many studies have focused on immigrant health care barriers [15–17, 

24, 31, 32, 47, 48], comparatively little work has been done to understand the differences in 

how immigrant health care utilization varies with heterogeneity stemming from differences 

in length of residency, particularly differences between recent and non-recent immigrants.

We use the Andersen behavioral model to guide our study design and to identify areas of 

equitable and inequitable health care use among immigrants [1, 2]. This model was 

introduced in the 1960s to identify factors that predict health services use, to determine 

equitable health care access, and to foster the development of policies stimulating equitable 

access [2]. Its fundamental postulation is that an individual’s health service use is primarily 

a function of three classes of factors: (1) factors predisposing health service use 

(predisposing factors), (2) factors enabling health service use (enabling factors), and (3) 

factors indicating need for health services (need factors). The classification of health care 

use predictors into these three classes provides a means of evaluating access equity. 

According to the model, access is deemed equitable when demographic and need factors 

drive health services use, and access is inequitable when enabling factors determine 

utilization [2]. Since its introduction, the model has been revised to account for refinements 

on the measures included in the three factor classes and to include metrics for access 

effectiveness [2].

Since this study focuses on disparities in health care access and utilization among 

immigrants based on heterogeneity stemming from length of residency, we employ this 

model to identify control variables for our multivariate logistic regression analyses. Just as 

control variables are used in biological experiments to control for possible confounding, we 

examine whether the relationships between health care access and utilization and 

immigration-related factors are statistically significant when predisposing, enabling, and 

need factors are the same across individuals. We also employ the model to identify possible 

predictors of the differences in health care access and utilization between recent and non-
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recent immigrants, to evaluate the results of our analyses, and to ascertain areas of 

inequitable health care access among immigrants.

Materials and Methods

Study Design

We hypothesize that significant health care disparities exist between recent and non-recent 

immigrants, and employ descriptive analyses and multivariate logistic regression to estimate 

the likelihood of accessing and utilizing health care services based on immigration-related 

factors after controlling for predisposing, enabling, and health care need factors. We utilized 

data from the 2009 California Health Interview Survey (CHIS) [12] for our study. 

Additional information on how the data were obtained and prepared can be found in the 

CHIS documentation [11, 13]. We also present a brief overview in the “Data” section below.

We employ a regression-based decomposition method to determine whether health care 

differences between recent and non-recent immigrants are statistically significant and to 

identify variables driving the variation in utilization between these two groups. We use the 

Andersen behavioral model to guide model specification throughout our study and to 

identify areas of equitable and inequitable health care use among immigrants [1, 2] based on 

the results of our decomposition analyses.

Data

Data for this study were obtained from the 2009 California Health Interview Survey (CHIS) 

[12]. The CHIS is a population-based random-dial telephone survey conducted biennially in 

California. Surveying over 50,000 Californians, the CHIS is considered the largest state 

health survey in the nation. The 2009 adult survey was conducted between September 2009 

and April 2010 and was administered in six languages based on an English proficiency 

analysis of the 2000 Census data. The 2009 survey was completed by 47,614 adults, 42,682 

of which were from the landline random-digit-dial (landline RDD) sample, 1,885 of which 

were from a surname sample designed to increase the representation of Koreans and 

Vietnamese, and 3,047 of which were from a cell phone sample designed to account for 

households without landlines. Despite potential sampling bias concerns due to RDD 

sampling, the CHIS data is representative of California’s non-institutionalized population 

[11].

Interviews were considered complete when 80 % of the questionnaire had been completed at 

the end of all follow-up procedures. The adult interview completion rate was 49 % for the 

landline RDD and 56.7 % for the cell phone sample. These response rates appear consistent 

with other scientific state telephone surveys [13]. Detailed information regarding the sample 

design, data collection methods, response rates, imputation methods, and weights for the 

CHIS can be found in the CHIS documentation [13].

This study utilizes only responses from the 11,481 immigrant adults in the CHIS, identified 

by selection of foreign-born respondents. We utilized the weights provided in the CHIS data 

throughout our study.
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Dependent Variables

We selected four dichotomous dependent variables as measures of health care utilization and 

access: (1) whether or not the respondent had a usual place to go when sick or needing 

health advice, (2) whether or not the respondent had visited a doctor in the past 12 months, 

(3) whether or not the respondent had experienced a delay in obtaining prescriptions in the 

past 12 months, and (4) whether or not the respondent had experienced a delay in obtaining 

health care treatment in the past 12 months. These variables have been used in previous 

studies as measures of health care access and utilization [10, 18, 21, 26].

Independent Variables

The independent variables of interest in the regression analyses were immigration-related 

factors, including length of residency, limited English proficiency (LEP), US citizenship, 

and race. Previous studies have shown that these factors are predictors of health care 

utilization among immigrants [24, 33]. In order to model how immigrants may adapt and 

acquire skills necessary to better navigate the health care system over time through English 

proficiency acquisition, we also include an interaction term between length of residency and 

LEP.

Inclusion of the interaction term between length of residency and LEP enables modeling of 

how health care access and utilization may change as immigrants become better able to 

communicate needs and concerns directly with health services providers and better able to 

obtain information on the availability and affordability of medical screening and treatments. 

The interaction term provides a better measure of the skills acquired over time to navigate 

the health care system than just length of residency on its own since increased length of 

residency alone does not guarantee acquisition of those skills. For example, social isolation 

or exclusivity with only those sharing the same native language may both result in failure to 

acquire information and communication skills necessary for navigating the US health care 

system, even over long periods of time. Immigrants who fail to develop English proficiency 

over long periods of time may face unique difficulties in accessing and utilizing health 

services when compared with other immigrants.

We determined length of residency using self-reported data on the number of years lived in 

the US and identified recent immigrants as those with fewer than 5 years in the US. 

Although we could have employed only a binary variable indicating recent or non-recent 

immigrant status, we elected to retain the categories for length of residency provided in the 

CHIS data (0 to 4, 5 to 9, 10 to 14, and 15+years) to allow for different associations between 

each additional half-decade of residency (until 15 years) and the measures of health care 

utilization and access. Collapsing length of residency into a binary variable in the 

multivariate logistic regression models would have been sufficient to identify differences 

between recent and non-recent immigrants but retention of the higher-resolution data further 

enables the exploration of possible mechanisms for differences due to prolonged LEP.

To identify those with LEP, we regarded respondents who speak English “well” or “very 

well” as not having LEP and those speaking English “not well” or “not at all” as having 

LEP. This operationalization has been used to study Latino immigrant health care utilization 
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[10], and we believe that this cut-point realistically models how immigrants who do not 

speak English, or who speak it poorly, may face significantly greater difficulties in 

navigating the US health care system than those who speak English well. We utilized the 

race variable from the Census 2000 definitions; the variable encompasses responses from 

several self-reported race variables in the CHIS.

Control Variables

Using the Andersen behavioral model, we identified three primary categories of control 

variables in the study [1, 2]. Factors predisposing respondents to obtain health care included 

age, gender, marital status, education level, employment, and family type. Factors enabling 

access included current insurance status, public assistance usage, family poverty level, 

household size, and community type. Additionally, we identified self-reported health status 

as an indicator of a respondent’s need for health care services. These variables have been 

employed as control variables in previous studies on health care access and utilization [10, 

26, 45, 49].

Gender, marital status, and race were operationalized as binary variables while all other 

control variables were employed as categorical variables due to the nature of the survey 

responses. Although age could also have been operationalized as a continuous variable, we 

chose to employ it as a categorical variable by decade to allow for different associations 

between each decade of age and the measures of health care utilization and access.

Statistical Analyses

We performed survey-weighted descriptive analyses using Student’s t-test for continuous 

variables and the chi-square test for categorical variables to compare characteristics between 

recent and non-recent immigrants in the data. To adjust for possible limitations due to 

multiple comparisons in the univariate analyses, we employed Holm-adjusted p values in 

determining significance (p<0.05). We employed the p.adjust function in the core stats 

package in R to obtain the Holm-adjusted p values [28, 40].

We then used multivariate logistic regression to estimate the likelihood of health care 

utilization based on immigration-related factors after controlling for the factors previously 

described. We used the Zelig package in R [29, 40] to perform the logistic regression 

analyses, employing the survey weights provided in the CHIS data with significance 

determined at the p<0.05 level. We tested for limitations due to multiple comparisons in our 

multivariate models using a likelihood ratio test to test the significance of all the variables 

simultaneously (significance=p<0.05). We utilized generalized variance inflation factors to 

test for multicollinearity in the non-control variables in our models [22]. We employed the 

anova function in the core stats package, the vif function in the car package, and the svyglm 

function in the survey package in R to compute these diagnostics [40, 23, 34].

Finally, we employed the Blinder-Oaxaca decomposition to test whether differences in 

health care access between recent and non-recent immigrants were statistically significant 

and to further identify the variables explaining the majority of the variation between these 
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two groups. Throughout the analyses, we employed the weights provided in the CHIS data 

and determined significance at the p<0.05 level.

The Blinder-Oaxaca decomposition is a regression-based technique that partitions the mean 

difference between groups for a variable of interest into a portion explained by the 

predicting variables included in the model (“observed”) and a portion explained by the 

coefficients predicted from the regression (“unobserved”). The technique utilizes regression 

estimates for each of the two groups and sample means from the predicting variables [20]. 

Since the outcome of interest in the decomposition is the mean difference between the two 

groups, variables that are significantly correlated with the difference between the groups are 

considered the primary drivers of the variation between the groups for the variable of 

interest.

When the mean difference between two groups is statistically significant, the results indicate 

whether those differences can be attributed to the observed part, unobserved heterogeneity, 

or both. When the differences due to the observed part are statistically significant, the 

difference between the two groups in the predicted probability of the outcome variable can 

be attributed to the factors included in the model. When the differences due to the 

unobserved part are statistically significant, the same difference can be explained by factors 

not included in the model. Coefficients on the covariates in the decomposition results 

correspond to the contribution from each covariate to the difference between the two groups 

in the predicted probability of the outcome variables [20]. In particular, coefficients on the 

covariates in the observed and unobserved parts of the decomposition sum up to the 

differences due to the observed and unobserved parts, respectively. Please refer to Elder et 

al. [19] and Fairlie [20] for brief technical treatments on the decomposition [19, 20].

Although the Blinder-Oaxaca decomposition is frequently used to decompose differences 

between groups into observed and unobserved parts [10, 14, 35, 36, 38], this study focuses 

on the observed differences between recent and non-recent immigrants. Accordingly, we 

utilize the decomposition to test whether or not health care disparities between recent and 

non-recent immigrants are significant and to identify the factors driving the observed 

variation between these two groups. Since our models utilize binary dependent variables, we 

employed the extension of the Blinder-Oaxaca decomposition technique to logit and probit 

models proposed in Fairlie [20], and employed the Oaxaca package for Stata and Stata 12 

for the analyses [30, 42].

The Andersen behavioral model provides a framework for assessing our decomposition 

results and identifying areas of equitable and inequitable health care utilization among 

immigrants based on the primary predictors of actual health care use [2]. Actual use driven 

by demographic and need factors constitute equitable access while use driven by social 

structure, beliefs, and enabling characteristics signify inequitable use. We employed this 

model to assess the equity of the primary drivers of the disparities between recent and non-

recent immigrants.
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Results

Descriptive Analyses

Table 1 reports the results of the descriptive analyses on characteristics between recent and 

non-recent immigrants. We found that recent immigrants were less likely than non-recent 

immigrants to have a usual place to go when sick, less likely to have had at least one 

doctor’s visit in the previous 12 months, and less likely to be naturalized citizens. 

Demographically, recent immigrants were more likely than non-recent immigrants to be 

younger and single, less likely to participate in SSI, and more likely to be very poor with 

family income levels at less than 100 % of the federal poverty level. There were also some 

differences in racial composition between recent and non-recent immigrants groups.

Multivariate Logistic Regression Analyses

Table 2 reports the results of the multivariate logistic regression analyses for all immigrants 

with all variables included in each of the four models simultaneously. We found that 

immigrants living more than 15 years in the US were approximately 2.4 times more likely to 

have a usual place to go when sick than recent immigrants. Immigrants who had lived in the 

US between 5 and 9 years and 15 years or more were both approximately 60 % less likely to 

report experiencing a delay in obtaining treatments when compared with recent immigrants. 

Immigrants with LEP were 83 % less likely to report experiencing delays in obtaining 

prescriptions and treatments, compared to immigrants without LEP.

Although non-recent immigrants were more likely to have a usual place to go when sick and 

less likely to report delays in obtaining medical treatments, we found that this trend was 

reversed for those who continued to struggle with English proficiency. Among immigrants 

with LEP, those who had been living in the US for 15 years or more were almost 60 % less 

likely to have a usual place to go when sick compared with recent immigrants, and 

compared with recent immigrants with LEP, immigrants with LEP who had lived between 5 

and 9 years in the US were approximately four times more likely to report experiencing 

delays in obtaining medical treatment.

Among all immigrants, American Indians, Alaskan Natives, Asians, and others reporting a 

single race were approximately 70 % less likely to report having had a doctor’s visit than 

African Americans. White immigrants were approximately 60 % less likely to report having 

had a doctor’s visit than African American immigrants. Multirace immigrants were 

approximately 70 % less likely to report delays in obtaining medical treatment than African 

American immigrants.

Although we employed predisposing, enabling, and need factors only as control variables in 

our multivariate logistic regression models, we found that many of them were statistically 

significantly correlated with the four metrics of health care access and utilization we 

examined. In particular, we found that age, employment, family status, insurance, public 

assistance usage, poverty level, community type, and self-reported health status were 

significantly correlated with health care access and utilization at the p<0.05 level. 

Accordingly, we included the predisposing, enabling, and need factors as variables of 
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interest in our decomposition analyses to identify sources of differences in health care access 

and utilization between recent and non-recent immigrants.

Decomposition Analyses

Table 3 shows the results of the Blinder-Oaxaca decomposition analyses. Since the 

differences due to unobserved heterogeneity were not statistically significant in any of the 

models, we do not report the coefficients for differences due to unobserved heterogeneity. 

The predicted probability for having a usual place to go when sick was 59 and 79 % for 

recent and non-recent immigrants, respectively. The predicted probability for having had a 

doctor’s visit in the previous 12 months was 66 and 77 % for recent and non-recent 

immigrants, respectively. The differences between recent and non-recent immigrants were 

statistically significant in these two metrics of health care access and utilization. By contrast, 

the differences for delays in prescriptions or other health treatments were not significant.

Differences due to the observed part accounted for 59 % (0.118/0.199) of the disparity 

between recent and non-recent immigrants in having a usual source of care and 43 % 

(0.046/0.106) of the disparity in having had a doctor’s visit in the previous 12 months. These 

differences were driven primarily by LEP, age, insurance status, public assistance usage, 

poverty level, and self-reported general health status. Since only differences due to the 

observed parts were statistically significant, the results indicate that differences between 

recent and non-recent immigrants in the predicted probability of having a usual source of 

care when sick and having had a doctor’s visit in the previous 12 months can be explained 

by the predisposing, enabling, and need factors included in the models.

Among factors in the observed part, several with significant contributions were observed. 

Among the immigration-related factors, differences in English proficiency accounted for 

0.011, or 9.3 % (0.011/0.118), of the gap between recent and non-recent immigrants in the 

predicted probability of having a usual source of care. Among the predisposing factors, 

differences in age accounted for 0.037 and 0.026, or 31.4 % (0.037/0.118) and 56.5 % 

(0.026/0.046), of the gaps between recent and non-recent immigrants in the predicted 

probabilities of having a usual source of care and having had a doctor’s visit in the previous 

12 months, respectively. Among the enabling factors, contributions from insurance status to 

the gaps between recent and non-recent immigrants in the predicted probabilities for having 

a usual source of care and having had a doctor’s visit were 0.030 and 0.023, or 25.4 % 

(0.030/0.118) and 50 % (0.023/0.046), respectively. The contribution from having family 

income levels at 0–99 % of the Federal Poverty Level accounted for 0.015, or 12.7 % 

(0.015/0.118), of the gap between recent and non-recent immigrants in the predicted 

probability of having a usual source of care. The contributions from SSI participation, fair 

self-reported health status, and poor self-reported health status accounted for 0.003, 0.008, 

and 0.006, or 6.5 % (0.003/0.046), 17.4 % (0.008/0.046), and 13 % (0.006/0.046), of the gap 

between recent and non-recent immigrants in the predicted probability of having had a 

doctor’s visit in the previous 12 months, respectively.
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Discussion

This study supports the hypothesis that significant disparities in health care access and 

utilization exist between recent and non-recent immigrants. The multivariate logistic 

regression results indicate that in addition to demographic and need factors, actual health 

care use is predicted by immigration-related factors as well as enabling resources. These 

include length of residency, LEP, the interaction between length of residency and LEP, 

citizenship, race, insurance status, public assistance participation, and poverty level.

When focusing attention on the differences between recent and non-recent immigrants, 

however, the decomposition results show that only LEP, age, insurance status, public 

assistance usage, poverty level, and self-reported health status are significant in explaining 

health care differences between recent and non-recent immigrants.

Using the framework for identifying equitable and inequitable use developed in the 

Andersen model [2], we find that health care differences between recent and non-recent 

immigrants are primarily driven by enabling resources (e.g., LEP, insurance status, public 

assistance usage, and poverty level) pointing to inequitable use. The results show that not 

only are newer immigrants more likely to underutilize health care, but also that their 

underutilization is statistically significant and driven primarily by their lack of insurance, 

lack of adequate financial resources, and inability to navigate the health care system due to 

LEP.

In addition to identifying the difficulties unique to recent immigrants, the results also 

suggest that non-recent immigrants who continue to struggle with LEP may also face unique 

vulnerabilities in accessing and utilizing health services. In fact, non-recent immigrants with 

LEP were less likely to have a usual source of care and more likely to report delays in 

obtaining medical treatments, than even recent immigrants with LEP. Although it is beyond 

the scope of this study, this result raises questions about how and why some immigrants may 

fail to develop the requisite language proficiency to successfully navigate the health care 

system over time. It also highlights how difficulties that immigrants face in accessing and 

utilizing health care are complex, likely consisting of interactions among many factors.

Since insurance status, public assistance participation, poverty level, and LEP are relatively 

mutable characteristics, the Andersen model suggests that it may be worthwhile to consider 

policies and interventions to rectify the patterns of inequitable health care underutilization 

by recent immigrants. These policies would need to focus on increasing insurance access for 

new immigrants, increasing their access to public assistance (particularly to SSI) 

participation, and to ensure continued health care support for those struggling with LEP.

Much work still remains, however, in understanding the mechanisms through which a lack 

of insurance and adequate financial resources, and LEP may lead to underutilization of 

health services among recent immigrants. The results of this study cannot stipulate, for 

example, whether recent immigrants simply did not try to access health care services for 

lack of insurance and adequate financial resources or whether they tried to, but could not 

obtain, access to those services. Thus, understanding these mechanisms may result in more 

targeted and effective policies for stimulating equitable health care utilization among 
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immigrants. Similarly, future work may also examine the means through which some 

immigrants may fail to develop the requisite language proficiency to navigate the US health 

care system over time.

Although the use of cross-sectional data in the logistic regression analyses precludes causal 

claims, the decomposition analyses highlight the primary drivers of the health care 

differences between recent and non-recent immigrants by identifying the factors that explain 

the majority of the variation between the two groups. To address potential limitations due to 

multiple comparisons in the univariate descriptive analyses, Holm-adjusted p values were 

utilized to determine significance in the descriptive analyses, as described in the “Materials 

and Methods” section above. Additionally, the likelihood ratio tests used to test each of the 

multivariate logistic regression models as a whole confirm the presence of significant 

predictors in multivariate logistic regression analyses. A potential concern is selection bias 

from the random-digit sample employed in the CHIS since only persons with access to 

landline or cellular phones would have been included in the survey. The CHIS 

documentation states, however, that the data remains representative of California’s non-

institutionalized population and the survey weights designed, among other things, to 

compensate for households lacking phones were employed throughout the study. Even so, 

this study includes only immigrants in California so results may not be generalizable to 

immigrants in other states and contexts.

In summary, this paper contributes to the work on immigrant health care in several ways. 

First, it examines health care utilization and access among all immigrants in California, not 

just Asians or Latinos. Consequently, the findings are generalizable to all immigrants in 

California, rather than those found in specific ethnic subgroups. Secondly, use of the 

decomposition method allows identification of the primary drivers of healthcare differences 

between recent and non-recent immigrants, rather than merely identifying factors associated 

with their health care use. Finally, the study employs the 2009 CHIS data, one of the largest 

state health surveys in the nation and containing nearly 11,500 immigrants. Use of this 

representative and extensive data affords sound and reliable inference on California’s 

growing and diverse immigrant population.
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Table 1

Survey-weighted descriptive comparisons between recent and non-recent immigrants in California

Recent immigrants (n=598) Non-recent immigrants (n=10,883) p value Holm-adjusted p value

Measures of health care access and utilization

 Usual place to go when sick 0.61 0.79 0.000 0.000***

 Visited doctor within past 12 
months

0.66 0.77 0.005 0.175

 Delay in obtaining prescriptions 0.05 0.08 0.064 1.000

 Delay in obtaining medical 
treatment

0.13 0.11 0.596 1.000

Immigration-related factors

 Limited English proficiency (LEP) 0.56 0.43 0.010 0.320

 Naturalized citizen 0.06 0.56 0.000 0.000***

 Race

  African American 0.08 0.02 0.001 0.038*

  American Indian/Alaskan Native 0.02 0.01 0.062 1.000

  Asian 0.35 0.28 0.062 1.000

  Multirace 0.00 0.01 0.277 1.000

  Other single race 0.23 0.40 0.000 0.000***

  Pacific Islander 0.02 0.00 0.055 1.000

  White 0.30 0.29 0.865 1.000

Predisposing factors

 Age 33 45 0.000 0.000***

 Male 0.43 0.50 0.113 1.000

 Married 0.53 0.64 0.022 0.660

 Education

  Less than high school 0.34 0.45 0.008 0.272

  High school 0.21 0.21 0.886 1.000

  College 0.46 0.34 0.014 0.434

 Employed 0.00 0.01 0.496 1.000

 Family type

  Married with kids 0.33 0.41 0.066 1.000

  Married, no kids 0.19 0.26 0.115 1.000

  Single adult, 21+ 0.33 0.25 0.051 1.000

  Single with kids 0.08 0.06 0.443 1.000

  Single young adult, 19–20 0.05 0.01 0.000 0.000***

  Single, 18 years old 0.03 0.01 0.001 0.038*

Enabling factors

 Currently insured 0.61 0.75 0.003 0.108

 Public assistance

  TANF/CalWorks participation 0.02 0.03 0.439 1.000

  Food stamps participation 0.07 0.07 0.934 1.000

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2015 November 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chi and Handcock Page 14

Recent immigrants (n=598) Non-recent immigrants (n=10,883) p value Holm-adjusted p value

  SSI participation 0.00 0.04 0.000 0.000***

  WIC participation 0.10 0.06 0.038 1.000

  Medical participation 0.21 0.18 0.507 1.000

 Family poverty level (% of Federal Poverty Level)

  0–99 % FPL 0.44 0.26 0.000 0.000***

  100–199 % FPL 0.18 0.26 0.038 1.000

  200–299 % FPL 0.11 0.13 0.347 1.000

  300 % FPL and above 0.27 0.35 0.124 1.000

 Household size 4.02 3.89 0.064 1.000

 Community type

  Rural 0.05 0.07 0.151 1.000

  Suburban 0.83 0.78 0.135 1.000

  Urban 0.83 0.78 0.341 1.000

Need factor

 Self-reported general health status

  Excellent 0.20 0.15 0.184 1.000

  Very good 0.23 0.24 0.739 1.000

  Good 0.42 0.34 0.083 1.000

  Fair 0.14 0.23 0.008 0.272

  Poor 0.02 0.05 0.100 1.000

Data source: 2009 California Health Interview Survey (CHIS) [12]. Most values expressed as proportions. Age and household size expressed as the 
mean. Test statistics and p values comparing recent and non-recent Asian immigrants in California were obtained using the chi-square test for 
categorical variables and Student’s t-test for continuous variables. Holm-adjusted p values are presented to account for multiple comparisons in 
univariate testing.

*
<0.05;

**
<0.01;

***
<0.001

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2015 November 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chi and Handcock Page 15

T
ab

le
 2

M
ul

tiv
ar

ia
te

 lo
gi

st
ic

 r
eg

re
ss

io
n 

an
al

ys
es

 o
f 

im
m

ig
ra

tio
n-

re
la

te
d 

fa
ct

or
s 

an
d 

he
al

th
 c

ar
e 

ac
ce

ss
 a

nd
 u

til
iz

at
io

n 
am

on
g 

im
m

ig
ra

nt
 a

du
lts

(1
)

U
su

al
 s

ou
rc

e
(2

)
D

oc
to

r 
vi

si
t

(3
)

D
el

ay
 p

re
sc

r
(4

)
D

el
ay

 t
re

at
m

en
t

O
R

95
 %

 C
I

O
R

95
 %

 C
I

O
R

95
 %

 C
I

O
R

95
 %

 C
I

Im
m

ig
ra

tio
n-

re
la

te
d 

fa
ct

or
s

 
L

en
gt

h 
of

 r
es

id
en

cy

 
 

0–
4 

ye
ar

s 
(r

ef
er

en
ce

)

 
 

5–
9 

ye
ar

s
2.

14
(0

.9
9–

4.
62

)#
1.

79
(0

.8
4–

3.
81

)
0.

52
(0

.1
7–

1.
56

)
0.

39
(0

.1
7–

0.
86

)*

 
 

10
–1

4 
ye

ar
s

1.
93

(0
.9

3–
4.

04
)#

1.
69

(0
.8

3–
3.

43
)

1.
10

(0
.3

2–
3.

81
)

0.
45

(0
.1

8–
1.

11
)#

 
 

15
+

ye
ar

s
2.

38
(1

.1
6–

4.
87

)*
1.

26
(0

.6
7–

2.
39

)
1.

09
(0

.4
0–

2.
91

)
0.

42
(0

.1
9–

0.
94

)*

 
L

im
ite

d 
E

ng
lis

h 
pr

of
ic

ie
nc

y 
(L

E
P)

1.
17

(0
.4

8–
2.

83
)

0.
79

(0
.3

5–
1.

78
)

0.
34

(0
.1

0–
1.

11
)#

0.
17

(0
.0

6–
0.

50
)*

*

 
In

te
ra

ct
io

n 
be

tw
ee

n 
le

ng
th

 o
f 

re
si

de
nc

y 
an

d 
L

E
P

 
 

0–
4 

ye
ar

s 
*  

L
E

P 
(r

ef
er

en
ce

)

 
 

5–
9 

ye
ar

s 
*  

L
E

P
0.

64
(0

.2
3–

1.
77

)
0.

76
(0

.2
8–

2.
02

)
3.

58
(0

.8
4–

15
.2

2)
#

4.
20

(1
.1

6–
15

.1
6)

*

 
 

10
–1

4 
ye

ar
s 

*  
L

E
P

0.
60

(0
.2

2–
1.

64
)

0.
72

(0
.2

8–
1.

86
)

1.
13

(0
.2

5–
5.

06
)

2.
67

(0
.8

0–
8.

95
)

 
 

15
+

ye
ar

s 
*  

L
E

P
0.

38
(0

.1
6–

0.
93

)*
0.

90
(0

.3
9–

2.
06

)
1.

25
(0

.3
6–

4.
32

)
3.

10
(0

.9
7–

9.
88

)#

 
N

on
-c

iti
ze

n
0.

75
(0

.5
6–

1.
01

)#
0.

92
(0

.7
0–

1.
22

)
0.

94
(0

.5
8–

1.
51

)
0.

68
(0

.4
3–

1.
07

)#

 
R

ac
e

 
 

A
fr

ic
an

 A
m

er
ic

an
 (

re
fe

re
nc

e)

 
 

A
m

er
ic

an
 I

nd
ia

n/
A

la
sk

an
 N

at
iv

e
0.

30
(0

.0
8–

1.
15

)#
0.

26
(0

.0
8–

0.
78

)*
0.

37
(0

.0
9–

1.
44

)
0.

85
(0

.2
6–

2.
82

)

 
 

A
si

an
0.

71
(0

.2
1–

2.
42

)
0.

26
(0

.1
1–

0.
63

)*
*

0.
56

(0
.2

3–
1.

36
)

0.
43

(0
.1

8–
1.

03
)#

 
 

M
ul

tir
ac

e
1.

20
(0

.2
7–

5.
38

)
0.

48
(0

.1
2–

1.
84

)
1.

13
(0

.2
0–

6.
30

)
0.

29
(0

.0
9–

0.
99

)*

 
 

O
th

er
 s

in
gl

e 
ra

ce
0.

82
(0

.2
5–

2.
71

)
0.

31
(0

.1
3–

0.
74

)*
*

0.
64

(0
.2

5–
1.

64
)

0.
60

(0
.2

6–
1.

40
)

 
 

Pa
ci

fi
c 

Is
la

nd
er

3.
55

(0
.3

7–
33

.9
2)

1.
22

(0
.2

2–
6.

82
)

0.
48

(0
.0

4–
5.

43
)

1.
24

(0
.1

3–
11

.4
7)

 
 

W
hi

te
0.

90
(0

.2
7–

3.
04

)
0.

41
(0

.1
7–

0.
97

)*
0.

57
(0

.2
4–

1.
36

)
0.

68
(0

.2
9–

1.
57

)

Pr
ed

is
po

si
ng

 f
ac

to
rs

 
A

ge

 
 

18
–2

1 
(r

ef
er

en
ce

)

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2015 November 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chi and Handcock Page 16

(1
)

U
su

al
 s

ou
rc

e
(2

)
D

oc
to

r 
vi

si
t

(3
)

D
el

ay
 p

re
sc

r
(4

)
D

el
ay

 t
re

at
m

en
t

O
R

95
 %

 C
I

O
R

95
 %

 C
I

O
R

95
 %

 C
I

O
R

95
 %

 C
I

 
 

22
–2

9
1.

24
(0

.6
1–

2.
52

)
2.

33
(1

.0
6–

5.
15

)*
1.

25
(0

.3
8–

4.
10

)
1.

92
(0

.6
0–

6.
13

)

 
 

30
–3

9
1.

63
(0

.7
8–

3.
40

)
3.

17
(1

.4
3–

7.
05

)*
*

1.
92

(0
.5

8–
6.

33
)

1.
87

(0
.6

0–
5.

81
)

 
 

40
–4

9
1.

99
(0

.9
7–

4.
10

)#
3.

64
(1

.6
3–

8.
15

)*
*

1.
74

(0
.5

3–
5.

71
)

2.
33

(0
.7

3–
7.

44
)

 
 

50
–5

9
2.

04
(0

.9
7–

4.
30

)#
3.

70
(1

.6
4–

8.
33

)*
*

1.
98

(0
.5

9–
6.

73
)

1.
46

(0
.4

4–
4.

77
)

 
 

60
–6

9
2.

62
(1

.2
2–

5.
65

)*
4.

75
(2

.0
6–

10
.9

5)
**

*
1.

18
(0

.3
5–

3.
96

)
0.

92
(0

.2
7–

3.
14

)

 
 

70
+

3.
15

(1
.4

0–
7.

07
)*

*
4.

66
(1

.9
8–

10
.9

5)
**

*
1.

31
(0

.3
7–

4.
62

)
0.

78
(0

.1
9–

3.
19

)

 
M

al
e

0.
62

(0
.4

9–
0.

79
)*

**
0.

44
(0

.3
9–

0.
49

)*
**

0.
93

(0
.6

4–
1.

34
)

0.
79

(0
.5

8–
1.

09
)

 
M

ar
ri

ed
0.

98
(0

.6
1–

1.
57

)
1.

43
(0

.8
5–

2.
41

)
0.

70
(0

.3
8–

1.
30

)
0.

80
(0

.4
6–

1.
39

)

 
E

du
ca

tio
n

 
 

L
es

s 
th

an
 h

ig
h 

sc
ho

ol
 (

re
fe

re
nc

e)

 
 

H
ig

h 
sc

ho
ol

1.
07

(0
.8

1–
1.

42
)

0.
85

(0
.6

5–
1.

10
)

1.
13

(0
.6

9–
1.

83
)

1.
05

(0
.7

1–
1.

56
)

 
 

C
ol

le
ge

1.
12

(0
.7

6–
1.

64
)

1.
02

(0
.7

0–
1.

49
)

1.
16

(0
.7

3–
1.

86
)

1.
09

(0
.7

3–
1.

61
)

 
E

m
pl

oy
ed

1.
03

(0
.2

5–
4.

31
)

2.
87

(1
.0

9–
7.

57
)*

6.
08

(1
.4

1–
26

.2
4)

*
2.

80
(0

.7
5–

10
.4

0)

 
Fa

m
ily

 ty
pe

 
 

M
ar

ri
ed

 w
ith

 k
id

s 
(r

ef
er

en
ce

)

 
 

M
ar

ri
ed

, n
o 

ki
ds

1.
06

(0
.7

5–
1.

51
)

1.
41

(1
.0

3–
1.

94
)*

1.
54

(0
.8

7–
2.

71
)

1.
34

(0
.8

3–
2.

19
)

 
 

Si
ng

le
 a

du
lt,

 2
1+

0.
79

(0
.4

6–
1.

34
)

1.
70

(0
.9

5–
3.

06
)#

1.
28

(0
.6

8–
2.

41
)

1.
11

(0
.6

1–
2.

01
)

 
 

Si
ng

le
 w

ith
 k

id
s

0.
70

(0
.4

0–
1.

26
)

1.
38

(0
.7

2–
2.

62
)

1.
16

(0
.5

5–
2.

42
)

0.
74

(0
.3

9–
1.

43
)

 
 

Si
ng

le
 y

ou
ng

 a
du

lt,
 1

9–
20

0.
48

(0
.1

4–
1.

66
)

1.
62

(0
.4

6–
5.

75
)

0.
36

(0
.0

4–
3.

06
)

1.
89

(0
.3

8–
9.

31
)

 
 

Si
ng

le
, 1

8 
ye

ar
s 

ol
d

0.
54

(0
.1

8–
1.

59
)

2.
86

(0
.8

8–
9.

28
)#

0.
19

(0
.0

3–
1.

37
)#

0.
19

(0
.0

3–
1.

23
)#

E
na

bl
in

g 
fa

ct
or

s

 
C

ur
re

nt
ly

 in
su

re
d

4.
30

(3
.1

7–
5.

83
)*

**
3.

01
(2

.3
1–

3.
93

)*
**

1.
80

(1
.0

4–
3.

12
)*

0.
65

(0
.4

0–
1.

07
)#

 
Pu

bl
ic

 a
ss

is
ta

nc
e

 
 

T
A

N
F/

C
al

W
or

ks
 p

ar
tic

ip
at

io
n

0.
77

(0
.3

8–
1.

54
)

0.
53

(0
.2

5–
1.

10
)#

0.
87

(0
.4

3–
1.

73
)

1.
95

(0
.7

9–
4.

82
)

 
 

Fo
od

 s
ta

m
ps

 p
ar

tic
ip

at
io

n
0.

90
(0

.5
8–

1.
40

)
0.

87
(0

.5
9–

1.
28

)
0.

99
(0

.5
9–

1.
65

)
0.

98
(0

.5
2–

1.
87

)

 
 

SS
I 

pa
rt

ic
ip

at
io

n
1.

76
(1

.0
2–

3.
05

)*
1.

82
(1

.1
0–

3.
04

)*
1.

19
(0

.5
3–

2.
65

)
0.

78
(0

.3
2–

1.
87

)

 
 

W
IC

 p
ar

tic
ip

at
io

n
0.

92
(0

.5
7–

1.
49

)
1.

34
(0

.8
4–

2.
15

)
1.

78
(0

.9
2–

3.
43

)#
1.

19
(0

.6
9–

2.
07

)

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2015 November 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chi and Handcock Page 17

(1
)

U
su

al
 s

ou
rc

e
(2

)
D

oc
to

r 
vi

si
t

(3
)

D
el

ay
 p

re
sc

r
(4

)
D

el
ay

 t
re

at
m

en
t

O
R

95
 %

 C
I

O
R

95
 %

 C
I

O
R

95
 %

 C
I

O
R

95
 %

 C
I

 
 

M
ed

ic
al

 p
ar

tic
ip

at
io

n
0.

56
(0

.3
9–

0.
82

)*
*

0.
78

(0
.5

3–
1.

15
)

0.
68

(0
.4

0–
1.

15
)

1.
14

(0
.6

4–
2.

05
)

 
Fa

m
ily

 p
ov

er
ty

 le
ve

l (
%

 o
f 

Fe
de

ra
l P

ov
er

ty
 L

ev
el

)

 
 

0–
99

 %
 F

PL
 (

re
fe

re
nc

e)

 
 

10
0–

19
9 

%
 F

PL
1.

22
(0

.9
1–

1.
62

)
0.

84
(0

.6
3–

1.
12

)
0.

60
(0

.3
6–

1.
00

)*
a

0.
95

(0
.5

8–
1.

55
)

 
 

20
0–

29
9 

%
 F

PL
1.

81
(1

.2
1–

2.
69

)*
*

1.
31

(0
.9

1–
1.

89
)

0.
89

(0
.4

2–
1.

91
)

0.
93

(0
.4

7–
1.

85
)

 
 

30
0 

%
 F

PL
 a

nd
 a

bo
ve

1.
57

(1
.0

2–
2.

40
)*

1.
30

(0
.8

8–
1.

92
)

0.
62

(0
.3

2–
1.

21
)

1.
28

(0
.6

6–
2.

47
)

 
H

ou
se

ho
ld

 s
iz

e
0.

99
(0

.9
2–

1.
07

)
1.

05
(0

.9
8–

1.
13

)
1.

01
(0

.8
8–

1.
16

)
1.

00
(0

.8
7–

1.
14

)

 
C

om
m

un
ity

 ty
pe

N
ee

d 
fa

ct
or

 
Se

lf
-r

ep
or

te
d 

ge
ne

ra
l h

ea
lth

 s
ta

tu
s

 
 

E
xc

el
le

nt
 (

re
fe

re
nc

e)

 
 

V
er

y 
go

od
1.

24
(0

.8
2–

1.
88

)
1.

06
(0

.7
6–

1.
48

)
1.

91
(1

.1
2–

3.
27

)*
1.

77
(1

.1
3–

2.
78

)*

 
 

G
oo

d
1.

33
(0

.9
0–

1.
96

)
1.

40
(1

.0
3–

1.
90

)*
1.

75
(1

.1
2–

2.
75

)*
1.

65
(1

.0
1–

2.
69

)*

 
 

Fa
ir

1.
40

(0
.9

2–
2.

11
)

1.
82

(1
.2

9–
2.

57
)*

**
5.

51
(3

.3
1–

9.
18

)*
**

3.
35

(2
.0

1–
5.

57
)*

**

 
 

Po
or

2.
39

(1
.2

4–
4.

63
)*

*
5.

04
(2

.9
1–

8.
72

)*
**

7.
67

(4
.1

0–
14

.3
3)

**
*

5.
43

(2
.4

0–
12

.3
0)

**
*

 
C

on
st

an
t

0.
74

(0
.1

2–
4.

56
)

0.
68

(0
.1

6–
2.

93
)

0.
03

(0
.0

0–
0.

19
)*

**
0.

25
(0

.0
3–

1.
74

)

O
bs

er
va

tio
ns

11
,4

81
11

,4
81

11
,4

81
11

,4
81

T
he

 it
al

ic
s 

in
di

ca
te

 th
e 

th
re

e 
cl

as
se

s 
of

 f
ac

to
rs

 p
re

di
ct

in
g 

he
al

th
 s

er
vi

ce
s 

us
e 

in
 th

e 
A

nd
er

se
n 

m
od

el

O
R

 o
dd

s 
ra

tio
, 9

5 
%

 C
I 

95
 %

 c
on

fi
de

nc
e 

in
te

rv
al

# p<
0.

1;

* p<
0.

05
;

**
p<

0.
01

,

**
* p<

0.
00

1

a C
on

fi
de

nc
e 

in
te

rv
al

 r
ep

or
te

d 
w

ith
 r

ou
nd

in
g 

to
 tw

o 
de

ci
m

al
 p

la
ce

s.
 A

ct
ua

l v
al

ue
s 

fi
ve

 d
ec

im
al

 p
la

ce
s 

ar
e 

(0
.3

58
59

6–
0.

99
75

63
).

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2015 November 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chi and Handcock Page 18

T
ab

le
 3

D
ec

om
po

si
ng

 d
if

fe
re

nc
es

 in
 h

ea
lth

 c
ar

e 
ac

ce
ss

 a
nd

 u
til

iz
at

io
n 

be
tw

ee
n 

re
ce

nt
 a

nd
 n

on
-r

ec
en

t i
m

m
ig

ra
nt

 a
du

lts

(1
)

(2
)

(3
)

(4
)

U
su

al
 s

ou
rc

e
D

oc
to

r 
vi

si
t

D
el

ay
 p

re
sc

r.
D

el
ay

 t
re

at
m

en
t

C
oe

f.
SE

C
oe

f.
SE

C
oe

f.
SE

C
oe

f.
SE

Pr
ed

ic
te

d 
pr

ob
ab

ili
ty

 
N

on
-r

ec
en

t i
m

m
ig

ra
nt

s
0.

79
3

(0
.0

1)
 *

**
0.

76
9

(0
.0

1)
 *

**
0.

07
7

(0
.0

1)
 *

**
0.

11
3

(0
.0

1)
 *

**

 
R

ec
en

t i
m

m
ig

ra
nt

s
0.

59
3

(0
.0

4)
 *

**
0.

66
3

(0
.0

3)
 *

**
0.

07
7

(0
.4

7)
0.

13
3

(0
.0

2)
 *

**

D
if

fe
re

nc
e 

in
 p

re
di

ct
ed

 p
ro

ba
bi

lit
y

 
T

ot
al

 d
if

fe
re

nc
e

0.
19

9
(0

.0
4)

 *
**

0.
10

6
(0

.0
4)

 *
*

0.
00

1
(0

.4
7)

(0
.0

20
)

(0
.0

3)

 
D

if
fe

re
nc

es
 d

ue
 to

 o
bs

er
ve

d 
pa

rt
0.

11
8

(0
.0

3)
 *

**
0.

04
6

(0
.0

2)
 *

0.
02

1
(0

.0
1)

 *
*

0.
00

8
(0

.0
2)

 
D

if
fe

re
nc

es
 d

ue
 to

 u
no

bs
er

ve
d 

he
te

ro
ge

ne
ity

0.
08

2
(0

.0
4)

0.
06

1
(0

.0
4)

(0
.0

21
)

(0
.4

7)
(0

.0
29

)
(0

.0
2)

O
bs

er
ve

d 
pa

rt

 
Im

m
ig

ra
tio

n-
re

la
te

d 
fa

ct
or

s

 
 

L
im

ite
d 

E
ng

lis
h 

pr
of

ic
ie

nc
y 

(L
E

P)
0.

01
1

(0
.0

1)
 *

0.
00

6
(0

.0
0)

0.
00

6
(0

.0
0)

0.
00

6
(0

.0
1)

 
 

N
at

ur
al

iz
ed

 c
iti

ze
n

0.
02

1
(0

.0
1)

(0
.0

01
)

(0
.0

1)
0.

00
2

(0
.0

1)
0.

01
2

(0
.0

1)

 
 

R
ac

e

 
 

 
A

fr
ic

an
 A

m
er

ic
an

0.
00

4
(0

.0
1)

(0
.0

07
)

(0
.0

1)
0.

00
0

(0
.0

0)
(0

.0
06

)
(0

.0
1)

 
 

 
A

m
er

ic
an

 I
nd

ia
n/

A
la

sk
an

 N
at

iv
e

0.
00

3
(0

.0
0)

0.
00

1
(0

.0
0)

0.
00

1
(0

.0
0)

(0
.0

01
)

(0
.0

0)

 
 

 
A

si
an

0.
00

7
(0

.0
1)

0.
00

7
(0

.0
1)

0.
00

4
(0

.0
0)

(0
.0

02
)

(0
.0

0)

 
 

 
M

ul
tir

ac
e

–
–

–
–

–
–

–
–

 
 

 
O

th
er

 s
in

gl
e 

ra
ce

(0
.0

13
)

(0
.0

1)
(0

.0
11

)
(0

.0
1)

(0
.0

06
)

(0
.0

1)
0.

00
9

(0
.0

1)

 
 

 
Pa

ci
fi

c 
Is

la
nd

er
(0

.0
02

)
(0

.0
0)

(0
.0

02
)

(0
.0

0)
0.

00
1

(0
.0

0)
(0

.0
01

)
(0

.0
0)

 
 

 
W

hi
te

0.
00

0
(0

.0
0)

0.
00

0
(0

.0
0)

0.
00

0
(0

.0
0)

(0
.0

00
)

(0
.0

0)

 
Pr

ed
is

po
si

ng
 f

ac
to

rs

 
 

A
ge

0.
03

7
(0

.0
1)

 *
**

0.
02

6
(0

.0
1)

 *
*

(0
.0

01
)

(0
.0

1)
(0

.0
14

)
(0

.0
1)

 
 

M
al

e
(0

.0
06

)
(0

.0
0)

(0
.0

10
)

(0
.0

1)
(0

.0
00

)
(0

.0
0)

(0
.0

01
)

(0
.0

0)

 
 

M
ar

ri
ed

(0
.0

01
)

(0
.0

0)
0.

00
6

(0
.0

1)
(0

.0
02

)
(0

.0
0)

(0
.0

01
)

(0
.0

0)

 
 

E
du

ca
tio

n

 
 

 
L

es
s 

th
an

 h
ig

h 
sc

ho
ol

(0
.0

03
)

(0
.0

0)
(0

.0
01

)
(0

.0
0)

(0
.0

01
)

(0
.0

0)
(0

.0
01

)
(0

.0
0)

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2015 November 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chi and Handcock Page 19

(1
)

(2
)

(3
)

(4
)

U
su

al
 s

ou
rc

e
D

oc
to

r 
vi

si
t

D
el

ay
 p

re
sc

r.
D

el
ay

 t
re

at
m

en
t

C
oe

f.
SE

C
oe

f.
SE

C
oe

f.
SE

C
oe

f.
SE

 
 

 
H

ig
h 

sc
ho

ol
(0

.0
00

)
–

(0
.0

00
)

(0
.0

0)
(0

.0
00

)
–

(0
.0

00
)

–

 
 

 
C

ol
le

ge
–

–
–

–
–

–
–

–

 
 

E
m

pl
oy

ed
(0

.0
00

)
–

0.
00

0
(0

.0
0)

0.
00

0
–

0.
00

0
–

 
 

Fa
m

ily
 ty

pe

 
 

 
M

ar
ri

ed
 w

ith
 k

id
s

0.
01

1
(0

.0
1)

(0
.0

05
)

(0
.0

1)
0.

01
2

(0
.0

1)
0.

01
5

(0
.0

1)

 
 

 
M

ar
ri

ed
, n

o 
ki

ds
0.

00
9

(0
.0

1)
(0

.0
01

)
(0

.0
1)

0.
01

2
(0

.0
1)

0.
01

3
(0

.0
1)

 
 

 
Si

ng
le

 a
du

lt,
 2

1+
(0

.0
08

)
(0

.0
1)

(0
.0

02
)

(0
.0

1)
(0

.0
13

)
(0

.0
1)

(0
.0

15
)

(0
.0

1)

 
 

 
Si

ng
le

 w
ith

 k
id

s
(0

.0
01

)
(0

.0
0)

0.
00

0
(0

.0
0)

(0
.0

02
)

(0
.0

0)
(0

.0
02

)
(0

.0
0)

 
 

 
Si

ng
le

 y
ou

ng
 a

du
lt,

 1
9–

20
0.

00
1

(0
.0

0)
0.

00
3

(0
.0

0)
(0

.0
01

)
(0

.0
0)

(0
.0

06
)

(0
.0

0)

 
 

 
Si

ng
le

, 1
8 

ye
ar

s
–

–
–

–
–

–
–

–

 
E

na
bl

in
g 

fa
ct

or
s

 
 

C
ur

re
nt

ly
 in

su
re

d
0.

03
0

(0
.0

1)
 *

0.
02

3
(0

.0
1)

 *
0.

00
5

(0
.0

0)
(0

.0
04

)
(0

.0
0)

 
 

Pu
bl

ic
 a

ss
is

ta
nc

e

 
 

 
T

A
N

F/
C

al
W

or
ks

 p
ar

tic
ip

at
io

n
(0

.0
00

)
–

(0
.0

01
)

(0
.0

0)
(0

.0
00

)
–

0.
00

0
–

 
 

 
Fo

od
 s

ta
m

ps
 p

ar
tic

ip
at

io
n

(0
.0

00
)

–
(0

.0
00

)
(0

.0
0)

(0
.0

00
)

–
(0

.0
00

)
–

 
 

 
SS

I 
pa

rt
ic

ip
at

io
n

0.
00

3
(0

.0
0)

0.
00

3
(0

.0
0)

 *
0.

00
0

(0
.0

0)
(0

.0
01

)
(0

.0
0)

 
 

 
W

IC
 p

ar
tic

ip
at

io
n

(0
.0

00
)

(0
.0

0)
(0

.0
01

)
(0

.0
0)

(0
.0

01
)

(0
.0

0)
(0

.0
00

)
(0

.0
0)

 
 

 
M

ed
ic

al
 p

ar
tic

ip
at

io
n

0.
00

2
(0

.0
0)

0.
00

1
(0

.0
0)

0.
00

1
(0

.0
0)

(0
.0

00
)

(0
.0

0)

 
 

Fa
m

ily
 p

ov
er

ty
 le

ve
l (

%
 o

f 
Fe

de
ra

l P
ov

er
ty

 L
ev

el
)

 
 

 
0–

99
 %

 F
PL

0.
01

5
(0

.0
1)

 *
0.

00
7

(0
.0

1)
(0

.0
01

)
(0

.0
1)

(0
.0

01
)

(0
.0

1)

 
 

 
10

0–
19

9 
%

 F
PL

(0
.0

04
)

(0
.0

0)
(0

.0
05

)
(0

.0
0)

(0
.0

02
)

(0
.0

0)
0.

00
0

(0
.0

0)

 
 

 
20

0–
29

9 
%

 F
PL

–
–

–
–

–
–

–
–

 
 

 
30

0 
%

 F
PL

 a
nd

 a
bo

ve
(0

.0
01

)
(0

.0
0)

0.
00

0
(0

.0
0)

(0
.0

02
)

(0
.0

0)
0.

00
2

(0
.0

0)

 
 

H
ou

se
ho

ld
 s

iz
e

0.
00

0
(0

.0
0)

(0
.0

01
)

(0
.0

0)
(0

.0
00

)
(0

.0
0)

0.
00

0
(0

.0
0)

 
 

C
om

m
un

ity
 ty

pe

 
 

 
R

ur
al

0.
00

1
(0

.0
0)

(0
.0

00
)

(0
.0

0)
0.

00
0

–
(0

.0
00

)
–

 
 

 
U

rb
an

(0
.0

02
)

(0
.0

0)
(0

.0
01

)
(0

.0
0)

(0
.0

01
)

(0
.0

0)
(0

.0
01

)
(0

.0
0)

 
 

 
Su

bu
rb

an
–

–
–

–
–

–
–

–

N
ee

d 
fa

ct
or

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2015 November 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chi and Handcock Page 20

(1
)

(2
)

(3
)

(4
)

U
su

al
 s

ou
rc

e
D

oc
to

r 
vi

si
t

D
el

ay
 p

re
sc

r.
D

el
ay

 t
re

at
m

en
t

C
oe

f.
SE

C
oe

f.
SE

C
oe

f.
SE

C
oe

f.
SE

 
Se

lf
-r

ep
or

te
d 

ge
ne

ra
l h

ea
lth

 s
ta

tu
s

 
 

E
xc

el
le

nt
–

–
–

–
–

–
–

–

 
 

V
er

y 
go

od
0.

00
0

(0
.0

0)
0.

00
0

(0
.0

0)
0.

00
0

(0
.0

0)
0.

00
0

(0
.0

0)

 
 

G
oo

d
(0

.0
04

)
(0

.0
0)

(0
.0

04
)

(0
.0

0)
(0

.0
03

)
(0

.0
0)

(0
.0

03
)

(0
.0

0)

 
 

Fa
ir

0.
00

4
(0

.0
0)

0.
00

8
(0

.0
0)

 *
0.

01
0

(0
.0

0)
 *

*
0.

00
8

(0
.0

1)

 
 

Po
or

0.
00

3
(0

.0
0)

0.
00

6
(0

.0
0)

 *
0.

00
3

(0
.0

0)
 *

0.
00

3
(0

.0
0)

O
bs

er
va

tio
ns

11
,4

81
11

,4
81

11
,4

81
11

,4
81

* p<
0.

5;

**
p<

0.
01

;

**
* p<

0.
00

1

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2015 November 09.


