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Abstract 

Background 

 Undocumented immigrants constitute a highly vulnerable population that may experience 
increased risk of negative health outcomes for newborn children. The spatial relationship 
between the proportion of undocumented immigrants residing in an area and negative birth 
outcomes has not been studied on a national scale, although real and perceived access to 
healthcare are unlikely to be geographically consistent.  

Methods 

We compiled estimates of the percent of undocumented immigrants, negative newborn health 
outcomes, and socioeconomic data for 173 counties in the United States, drawn and calculated 
from publicly-available databases. We used a negative binomial regression model to determine 
the relationship between undocumented immigrants and three negative birth outcomes: NICU 
admission, low birth weight, and infant mortality. Incidence rate ratios are reported as the 
primary analytical metric. 

Results 

A higher proportion of undocumented immigrants in a county was not a significant predictor of 
higher rates of negative health outcomes for newborns. However, counties with a higher 
Hispanic/Latino population, higher African American population, and higher percentages of 
persons with bachelor’s degrees were all associated with poorer outcomes. NICU admission rates 
were higher in counties with a high Hispanic/Latino population (IRR: 1.31) and counties with a 
high African American population (IRR: 1.29). Low birth weight had a similar trend (High 
Hispanic/Latino population IRR: 1.39; High African American population IRR: 1.32), along with 
infant mortality (High Hispanic/Latino population IRR: 1.37; High African American population 
IRR: 1.30). Those with high proportions of Republican voters were less likely to have negative 
birth outcomes; the incidence rate ratio for negative birth outcomes among a high level of 
Republican voters was 0.74 for admission into the NICU and 0.72 for low birth weight. 

Conclusion 

We did not find a statistical association between counties with high rates of undocumented 
immigrants and negative health outcomes for newborns. This could be the result of the healthy 
immigrant effect, incomplete data on undocumented immigrants, or there may be an association 
not statistically detectable at such a large spatial scale. 
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Background 

As of 2018, more than 44.7 million immigrants lived in the United States (1). According to the 
American Community Survey (ACS), one in seven U.S. residents is foreign born (1). About 25% 
of all immigrants originated from Mexico with the majority of the remaining percentage coming 
from China, the Philippines, India, and El Salvador (2). 

Healthcare for undocumented immigrants varies greatly on state and county levels due to 
differing economic situations, political climates and healthcare policies. Currently, 
undocumented immigrants are unable to apply for private health insurance and federal policy 
bars them from accessing Medicare and Medicaid. However, there are select health centers 
funded by the federal government required to provide medical services to anyone in need, 
including undocumented immigrants (3). States such as Texas passed legislation allowing 
undocumented immigrant women access to perinatal care through the Children’s Health 
Insurance Program (CHIP). One study done on the effectiveness of CHIP reported that as 
healthcare resources are expanded to undocumented mothers, negative birth outcomes decrease 
(4). 

Immigrant mothers going through the U.S. healthcare system often face barriers such as 
discrimination due to differences in culture, language, nationality, race and gender (9, 10). 
Maternal care barriers are often a result of low cultural competency within the healthcare system, 
which has been shown to leave immigrant women vulnerable to chronic stressors such as social 
isolation, breaches or denied access to healthcare coverage during pregnancy (9, 10, 11). 
Pregnant immigrants are often not familiar with the healthcare system, leaving resources 
underutilized within this population (9, 12). A recent study showed that if pregnancy related 
complications occurred, immigrant mothers were less likely to receive needed care after the 
event (13). Research also suggests healthcare providers’ limited knowledge healthcare providers 
about undocumented migrant rights to healthcare is a critical barrier to overcome in order to 
improve birth outcomes (8).  

While a majority of research suggests maternal based vulnerability among Latin immigrants, a 
portion of studies suggest the children of immigrants have less risk factors related to low 
birthweight than their mother (14). In research literature this epidemiological paradox is often 
called the healthy-immigrant effect or “healthy migrant effect” (15, 16, 17). Some researchers 
believe this occurs because current population surveys such as the American Community Survey, 
do not include questions about immigrants' legal status which may lead to an overgeneralization 
(18). This may also be a true phenomenon due to immigration choices based on health status. 
Mothers who acknowledge their risk factors may decide to forgo migration in comparison to 
expectant mothers who feel they can make the journey safely (17). 

Political divisions surrounding undocumented immigrant communities in the United States have 
risen over recent years. According to data collected by the Pew research center in 2017, 
Democrats were twice as likely as Republicans to say “Immigrants strengthen the country” 
whereas in 2002 there was almost no difference in response between parties (6). Migrants during 
the first half of the twentieth century were ineligible for welfare through many formal and 



informal policies and practices on a state and local level (7). Policy evaluation reveals 
immigrants continue to face confusion about rules and regulations surrounding health resources, 
risk of deportation or interference with their ability to become a citizen (7, 8). In this study, we 
sought to determine if the complicated situation undocumented immigrant mothers face results in 
geographic patterns of negative birth outcomes that could indicate a need for increased resources 
and policy adjustments in those locations. 

Methods 

Data Sources 

Most of the public databases we used included data for every county in the nation. However, 
estimates of undocumented populations were not universally available and limited the number of 
counties we could analyze. We accessed undocumented immigrant population data through the 
Data Hub of the Migration Policy Institute (MPI). The MPI developed a method for estimating 
legal status based on populations in the U.S. Census Bureau's 2012-16 American Community 
Survey. Their estimates were available for 173 US counties.  

Demographic data were extracted from the United States Census Bureau American Community 
Survey (ACS). County-level demographic profiles were 1-year summaries from 2016, assuring 
that all data came from the same year. Data included percentages of the population identifying as 
African American, Hispanic/Latino, living at or below poverty, and those 35 years and older who 
have a bachelor’s degree. We merged the MPI data with the ACS data using SAS software 
(v.9.4). 

Data on birth outcomes and prenatal care were extracted from CDC Wonder. Data from CDC 
Wonder consisted of reports on NICU admission, low birthweight (<2500 grams), late or no 
prenatal care, and infant mortality in 2016 (19). Late or no prenatal care was calculated by 
counting pregnant mothers who received prenatal care only in the third trimester or no prenatal 
care at all. Infant mortality included any death of an infant before the age of 1. Birth count data 
were also obtained from CDC Wonder.  

Data on political leaning was taken from the MIT Election Data and Science Lab. They assign 
county-level political leanings by obtaining the percentage of votes for each political party. Data 
were primarily based on votes cast in the 2016 presidential election. 

Each variable was split into three groups—low, medium, and high rates of each parameter to 
calculate the incidence rate ratios. The size of each group was determined by using tertiles. The 
lowest level was used as the reference group within the regression. 

Data Analysis 

Conventional linear regression analyses assume that the dependent variable is continuous with a 
constant variance. Our data included frequencies of binomial response variables such as whether 
or not a newborn baby was admitted into the NICU. The data was expected to be overdispersed, 
and the negative binomial regression results showed the dispersion parameter to be positive. This 
proved that the explanatory variables were overdispersed for all response variables, justifying the 



use of the negative binomial distribution. The negative binomial distribution is a generalization 
of the Poisson distribution, which is typically used for modeling count data. The negative 
binomial models are an adjustment to Poisson, in that they add an extra parameter to account for 
overdispersion. 

The following model was used as the foundation for data analysis:  

log (Yi) = Intercept + β1X1i + β2X2i + β3X3i+ i 

Where Yi= the response variable, which is the number of negative birth outcomes per county i. β 
= the coefficient per variable, which is to say, how much Y will increase per every 1 unit 
increase of X. Variables (X) were undocumented immigrant population, political leaning, race, 
education, percent below poverty per county, and percent of pregnancies with late or no prenatal 
care. = the error term. The response variables are placement in NICU after birth, low 
birthweight, and infant mortality.  

In addition to the negative binomial regression, the incidence rate ratio (IRR) was analyzed and 
interpreted for all explanatory variables. 

 

Results 

The analysis included birth outcome, immigration status, socioeconomics and political leanings 
from 173 counties in the United States. After cleaning and merging data into one dataset, the 
distributions of most variables were normally distributed with the exception of the African 
American and Hispanic/Latino population distributions, which were both skewed right [see 
Figure 1, appendix]. Pearson’s correlations between every pair of variables were calculated [see 
Table 3, appendix], and percent voted Democrat and percent voted Republican were highly 
correlated (r2=-0.972). The percent voted Republican was selected as an explanatory variable of 
interest, and the percent voted Democrat was removed from analysis [see Figure 2, appendix].  

Table 1 includes the mean percent of each variable within each level, along with a standard 
deviation and p-value. All results were statistically significant except the percent African 
American and percent of births with late or no prenatal care. The highest mean percentage of 
Hispanic/Latino people per county was found in the high level of percent undocumented 
(mean=39%), as with percent in poverty (mean=15%). 

The percent of the overall population that was undocumented was not significant in predicting a 
negative birth outcome in our study counties [see Table 2]. However, having a high 
Hispanic/Latino population was consistently more likely to have negative birth outcomes than 
counties with a low Hispanic/Latino population for NICU admission (IRR: 1.31, C.I.: 1.04-1.65, 
p-value: 0.02), low birth weight (IRR: 1.39, C.I.: 1.10-1.75, p-value: 0.01), and for infant 
mortality (IRR: 1.37, C.I.: 1.09-1.72, p-value: 0.01). The African American population followed 
a similar pattern for all negative birth outcomes: NICU admission (IRR: 1.29, C.I.: 1.07-1.56, p-
value: 0.01), low birth weight (IRR: 1.32, C.I.: 1.09-1.60, p-value <0.01), and infant mortality 
(IRR: 1.30, C.I.: 1.08-1.57, p-value: 0.01). 



Counties with a high Republican-voter population were less likely to have negative birth 
outcomes for all variables except infant mortality. The incidence rate ratio for negative birth 
outcomes among a high level of Republican voters was 0.74 (C.I.: 0.0.62-0.88, p-value <0.01) 
for admission into the NICU and 0.72 (C.I.: 0.60-0.85, p-value <0.01) for low birth weight. 
Counties with medium rates of bachelor’s degrees were consistently more likely to have negative 
birth outcomes for all response variables than counties with low rates of bachelor’s degrees. 

The negative binomial regression analysis produced few statistically significant results [see 
Table 4, appendix]. 

Table 1 

Stratification of the undocumented population by low, medium, and high levels in each county.  
 

Proportion of Population that is Undocumented 
 

 
Low (0.00-
0.032) 

Medium (0.033-
0.059) 

High (0.060-
0.126) 

 

 
Mean Std 

Dev 
Mean Std Dev Mean Std 

Dev 
P-
value 

Proportion of Births in NICU 0.10 0.03 0.10 0.02 0.08 0.03 0.01 
** 

Proportion of Births with Low 
Birth weight 

0.08 0.01 0.08 0.01 0.07 0.01 <0.01 
** 

Infant Mortality 0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
** 

Proportion in Poverty 0.12 0.04 0.13 0.05 0.15 0.06 0.01 
** 

Proportion African American 0.17 0.11 0.14 0.11 0.13 0.15 0.33 

Proportion Hispanic/Latino 0.12 0.10 0.21 0.12 0.39 0.21 <0.01 
** 

Proportion Republican 0.43 0.11 0.42 0.14 0.33 0.14 <0.01 
** 

Proportion with Bachelor’s 
Degree 

0.22 0.04 0.23 0.06 0.19 0.07 <0.01 
** 

Proportion of Births with 
Late/No Prenatal Care 

0.06 0.03 0.06 0.03 0.06 0.03 0.49 
** 

**Value is statistically significant. Significance of p-value was determined by <0.05. 



Table 2 

Incidence Rate Ratios for all explanatory variables with response variables. Ratios are in 
reference to the low level of each explanatory variable. 
 

NICU Low BW Infant Mortality 

 
IRR C.I. P IRR C.I. P IRR C.I. P 

Med Undoc 1.16 0.98-1.38 0.08 1.12 0.94-1.32 0.20 1.12 0.95-1.32 0.18 

High Undoc 0.86 0.68-1.07 0.18 0.88 0.70-1.10 0.26 0.88 0.71-1.10 0.27 

Med Pov 1.07 0.91-1.26 0.41 1.07 0.91-1.26 0.38 1.00 0.86-1.26 0.98 

High Pov 1.16 0.96-1.39 0.13 1.12 0.93-1.35 0.22 1.31 1.09-1.57 <0.01 
** 

Med AfAm 1.05 0.89-1.23 0.59 1.02 0.86-1.20 0.84 0.95 0.81-1.12 0.54 

High AfAm 1.29 1.07-1.56 0.01 
** 

1.32 1.09-1.60 <0.01 
** 

1.30 1.08-1.57 0.01 
** 

Med Hispanic 0.94 0.80-1.12 0.51 0.88 0.74-1.04 0.14 0.85 0.72-1.01 0.06 

High Hispanic 1.31 1.04-1.65 0.02 
** 

1.39 1.10-1.75 0.01 
** 

1.37 1.09-1.72 0.01 
** 

Med Repub 1.14 0.98-1.33 0.09 1.11 0.95-1.29 0.20 1.02 0.88-1.18 0.83 

High Repub 0.74 0.62-0.88 <0.01** 0.72 0.60-0.85 <0.01 
** 

0.85 0.71-1.01 0.06 

Med Bach 1.30 1.10-1.53 <0.01** 1.23 1.04-1.45 0.01 
** 

1.23 1.05-1.44 0.01 
** 

High Bach 0.94 0.77-1.14 0.53 1.02 0.83-1.24 0.88 0.93 0.77-1.13 0.47 

Med Prenatal 0.81 0.61-1.08 0.15 0.86 0.64-1.15 0.30 0.98 0.73-1.31 0.89 

High Prenatal 0.67 0.49-0.91 0.01 
** 

0.78 0.57-1.06 0.12 0.84 0.62-1.16 0.29 

**Value is statistically significant. Significance of p-value was determined by <0.05. 
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Discussion 

This was the first study to spatially analyze the relationship between the United States 
undocumented population and various negative birth outcomes. The results showed that a higher 
percentage of undocumented immigrants was not a significant predictor of higher rates of 
negative birth outcomes. Other explanatory variables, however, produced significant results in 
relation to negative birth outcomes, such as the Hispanic/Latino population and the Republican 
voters population. 

The relationship between the undocumented population and negative birth outcomes was, to 
some extent, surprising. The alternate hypothesis that higher rates of undocumented immigrants 
resulted in higher rates of negative birth outcomes was based on the idea that immigrants are 
more likely to be low-income. This hypothesis was also based upon the understanding that 
undocumented immigrants frequently do not have access to healthcare, seeing that only a small 
proportion of undocumented immigrants enroll in Medicaid due to fear of deportation (14). 
However, despite these factors, results showed that undocumented immigrants could have 
similar or even better birth outcomes as U.S. citizens. Several studies align with the results of 



this study. One study found that the undocumented population in Colorado was less likely to 
deliver low birthweight babies in comparison to the rest of the population (14). Another study 
similarly found that people born in the U.S. are more likely to deliver low birthweight babies 
than foreign born people (16). This study adds to previous research by concluding similar results 
in relation to undocumented immigrants and low rates of low birth weights. These lower rates 
proved true for other variables as well, like NICU admission, late or no prenatal care, and infant 
mortality.  

A large portion of the undocumented immigrants in the United States are Hispanic/Latino. In 
2016, over 50% of U.S. immigrants came from Latin American countries (20). The spatial 
distributions of percent undocumented and percent Hispanic/Latino are moderately correlated 
(r2=0.69, p-value <0.0001) [see figure 2]. However, the analysis of the Hispanic/Latino 
population did not follow the same pattern as the undocumented population in regards to 
negative birth outcomes. For all response variables, counties with a high Hispanic/Latino 
population were consistently more likely to have negative birth outcomes than a low 
Hispanic/Latino population. For example, counties with a high Hispanic/Latino population were 
42.38 times more likely to have late or no prenatal care than counties with a low Hispanic/Latino 
population. Although a large proportion of undocumented immigrants are Hispanic/Latino, the 
results here likely represent those that are documented, or the children or grandchildren of 
Hispanic immigrants. Reed et al. further support this concept by explaining that the children of 
immigrants become “Americanized,” and their risk of delivering a low birthweight infant is 
increased (14). A study in Texas also showed that undocumented Hispanic women who used 
CHIP (Children’s Health Insurance Program) to access prenatal care had better birth outcomes 
than documented Hispanic women who used Medicaid (7). This suggests that the healthy 
immigrant effect may be responsible for our results. Through selective migration, decreased 
adverse health behaviors, and increased social support, undocumented immigrants often have 
better birth outcomes than other Hispanic/Latino women or other U.S. citizens.  

Other demographic variables, such percent of the population that is African American and those 
with a bachelor’s degree, also produced significant results. Counties with a high African 
American population were more likely to have negative birth outcomes than counties with a low 
African American population for all response variables. Additionally, a county with a medium 
level of people with a bachelor’s degree were more likely to have negative birth outcomes than a 
county that had a low level of people with bachelor’s degrees. Interestingly, a county with high 
levels of voters registered as Republican in 2016 was less likely to have negative birth outcomes 
than a county with a low level of Republican voters for all response variables except late or no 
prenatal care. For example, counties with a high level of Republican voters were 28 times less 
likely to have low birthweights than counties with low levels of Republican voters. This 
correlation between political ideology and birth outcomes suggests that further research needs to 
be conducted on the relationship between these variables.  

Limitations 

A major limitation to this study was the lack of undocumented immigrant data for all counties in 
the United States. Broader access to data on undocumented populations may have revealed 



different patterns. Another limitation with any study involving an undocumented population is 
that the numbers for this population are merely estimates pulled from a variety of sources. The 
estimates provided by the Migration Policy Institute which we used are commonly accepted as 
valid. With 173 counties, our study was adequately powered to identify trends.  

Conclusion 

This study demonstrated that counties with higher rates of undocumented immigrants in the U.S. 
have equal or better birth outcomes than counties with low rates of undocumented immigrants. 
The undocumented distribution is spatially similar to the Hispanic/Latino distribution, the latter 
showing higher rates of negative birth outcomes with higher rates of Hispanic/Latinos. Further 
research is recommended to determine if this trend is real and robust over time, and a deeper 
understanding of their relationship with local healthcare policy. 
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APPENDIX 

Figure 1 



 

Table 3 
 
NICU 

Explanatory Variable Correlation 

Frequency Undocumented 0.85 

Frequency Below Poverty 0.94 

Frequency Voted Republican 0.78 

Frequency w/ Bachelor’s Degree 0.88 

Frequency Hispanic/Latino 0.83 

Frequency African American 0.81 

Frequency Births w/ Late/No Prenatal Care 0.82 



 
Low Birthweight 

Explanatory Variable Correlation 

Frequency Undocumented 0.87 

Frequency Below Poverty 0.96 

Frequency Voted Republican 0.81 

Frequency w/ Bachelor’s Degree 0.90 

Frequency Hispanic/Latino 0.87 

Frequency African American 0.82 

Frequency Births w/ Late/No Prenatal Care 0.86 
 
Infant Mortality 

Explanatory Variable Correlation 

Frequency Undocumented 0.78 

Frequency Below Poverty 0.92 

Frequency Voted Republican 0.78 

Frequency w/ Bachelor’s Degree 0.82 

Frequency Hispanic/Latino 0.80 

Frequency African American 0.81 

Frequency Births w/ Late/No Prenatal Care 0.86 
 

Table 4 
Negative Binomial Regression results 
 
 

DF Estimate Standard 
Error 

Confidence 
Interval 

Chi- 
squared 

P-
value 

Intercept 1 6.35 0.76 4.86 7.85 69.20 <0.01 

Percent Undocumented 1 0.08 3.53 -6.84 7.00 0.00 0.98 

Percent in Poverty 1 1.90 2.16 -2.34 6.13 0.77 0.38 

Percent African Am. 1 1.68 0.85 0.01 3.35 3.87 0.05 



Percent Hispanic 1 0.93 0.77 -0.58 2.44 1.46 0.23 

Percent Republican 1 -1.22 0.65 -2.49 0.05 3.54 0.06 

Percent w/ Bach Degree 1 1.83 1.77 -1.64 5.29 1.07 0.30 

Percent with Late/No 
Prenatal Care 

1 -1.26 2.41 -5.98 3.46 0.28 0.60 

Dispersion 1 0.60 0.06 0.49 0.73 
  

Analysis of Maximum Likelihood of Parameter Estimates. The Negative Binomial model with 
Admission to NICU as the response variable.  
 

 
DF Estimate Standard 

Error 
Confidence 
Interval 

Chi- 
squared 

P-
value 

Intercept 1 5.96 0.72 4.54 7.38 67.84 <0.01 

Percent Undocumented 1 -1.82 3.50 -8.68 5.04 0.27 0.60 

Percent in Poverty 1 1.69 2.11 -2.46 5.83 0.64 0.42 

Percent African Am. 1 1.94 0.81 0.36 3.52 5.81 0.02 

Percent Hispanic 1 1.48 0.76 -0.01 2.98 3.79 0.05 

Percent Republican 1 -1.46 0.61 -2.67 -0.26 5.66 0.02 

Percent w/ Bach Degree 1 2.83 1.69 -0.49 6.15 2.79 0.09 

Percent with Late/No 
Prenatal Care 

1 0.18 2.31 -4.36 4.71 0.01 0.94 

Dispersion 1 0.56 0.06 0.45 0.69 
  

Analysis of Maximum Likelihood of Parameter Estimates. The Negative Binomial model with 
Low Birthweight as the response variable.  
 

 
DF Estimate Standard 

Error 
Confidence 
Interval 

Chi- 
squared 

P-
value 

Intercept 1 2.91 0.72 1.48 4.33 16.06 <0.01 

Percent Undocumented 1 1.38 3.76 -5.99 8.75 0.14 0.71 

Percent in Poverty 1 5.49 2.08 1.42 9.55 6.99 0.01 



Percent African Am. 1 0.83 0.78 -0.70 2.35 1.13 0.29 

Percent Hispanic 1 0.43 0.78 -1.09 1.96 0.31 0.58 

Percent Republican 1 -0.60 0.65 -1.88 0.68 0.84 0.36 

Percent w/ Bach Degree 1 1.60 1.71 -1.76 4.95 0.87 0.35 

Percent with Late/No 
Prenatal Care 

1 2.71 2.51 -2.21 7.63 1.17 0.28 

Dispersion 1 0.48 0.05 0.39 0.60 
  

Analysis of Maximum Likelihood of Parameter Estimates. The Negative Binomial model with 
Infant Mortality as the response variable.  
 

 

Figure 2 

Correlation Scatterplots: Percent Undocumented with all other explanatory variables 
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Figures

Figure 1

The analysis included birth outcome, immigration status, socioeconomics and political leanings from
173 counties in the United States.



Figure 2

Correlation Scatterplots: Percent Undocumented with all other explanatory variables



Figure 3

Maps. Note: The designations employed and the presentation of the material on this map do not imply
the expression of any opinion whatsoever on the part of Research Square concerning the legal status of
any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or
boundaries. This map has been provided by the authors.


