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Abstract

Objectives: To systematically examine prevalence of first trimester prenatal care (FTPNC) in 

the 44 US counties and 80 Mexican municipios of the binational border region; and to describe 

disparities between border and nonborder areas within states, border states, and countries.

Methods: We combined 2009 records of singleton live births from the 10 US-Mexico border 

states (N = 1,370,206) into a single file. We included FTPNC; county/municipio, state, and 

country of maternal residence; and demographic variables common to all records. We computed 

prevalence of FTPNC for border and nonborder residents by state and country. Using multivariable 

regression, we computed adjusted prevalence ratios (aPR) for FTPNC in border relative to 

nonborder residents, states relative to one another, and the US relative to Mexico.

Results: In 2009, 68.8% of US-Mexico border mothers and 72.9% of nonborder mothers 

received FTPNC. After adjustment, nonborder residents had higher prevalence of FTPNC than 

border residents in Sonora, New Mexico, Arizona, Coahuila, and Chihuahua (aPR = 1.09–124). 

In US states, prevalence was 13%–36% higher in New Mexico, Arizona, and California than 

Texas. In Mexico, when compared with Coahuila, adjusted prevalence was 12%–20% higher 

in neighboring states. Between countries, FTPNC prevalence in border counties/municipios was 

higher in Mexico among women with low parity/low education and in the United States among 

women with high parity/high education.
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Conclusions: In the US and Mexico, women in border counties/municipios receive less timely 

prenatal care than their nonborder counterparts, but the magnitude of the disparity varies by state. 

Lack of a consistent, binational approach to birth data collection requires cautious interpretation of 

findings.
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The US-Mexico border region is defined as the area 100 km (62.5 miles) north and south 

of the binational boundary.1 It is an interdependent, mobile region, home to >1.5 million 

women of reproductive age (15–44y).2 The region includes 124 local jurisdictions: 44 

counties in the US states of California, Arizona, New Mexico, and Texas, and 80 municipios 

in the Mexican states of Baja California, Sonora, Chihuahua, Coahuila, Nuevo Leon, and 

Tamaulipas. Herein, “border resident” refers to a woman living in one of the 124 counties/

municipios of the border region; “nonborder resident” refers to a women living in a border 

state, but outside of the designated border region.

Increasing first trimester entry into prenatal care (FTPNC) in the United States is a goal 

of the Healthy People 2020 program.3 In 2010, the rate of FTPNC in the United States 

was 73.1%4; US Hispanic women and women residing in the US-Mexico border region 

have lower rates.5,6 Prenatal care supports management of prepregnancy health conditions or 

pregnancy-related risk factors7; its delay or absence has been associated with higher rates of 

prematurity, still birth, and infant death.8 Growing evidence also suggests that risk factors 

that are modifiable in the mother may influence a child’s risk for obesity, diabetes, and 

other chronic diseases later in life if not properly managed during the intrauterine period.9,10 

Healthy Border 2010/2020 established benchmarks for first trimester prenatal care (FTPNC) 

in both the US and Mexico.1 However, current patterns of FTPNC along the border are not 

well established, limiting stakeholder capacity to target interventions and monitor progress 

toward objectives.

This study uniformly characterizes rates of FTPNC for border state populations. Our 

primary objectives are to examine the prevalence of FTPNC for the entire border region, for 

US and Mexican sections separately, and for states and border regions within each section. 

We also assess whether border region disparities in FTPNC exist between states, border and 

nonborder areas within border states, and countries. We also seek to know whether available 

demographic factors can explain differences observed. No prior study has combined US and 

Mexican natality files to systematically examine the prevalence of FTPNC.

METHODS

We obtained 2009 Mexican birth data from the Sistema Nacional de Informacion en Salud 

(SINAIS) containing municipio-level identifiers.11 We obtained 2009 US special use files 

with county-level identifiers from the National Center for Health Statistics’ National Vital 

Statistics System (NVSS).12 We restricted analysis to women with singleton live births, 

residing in the 10 border states of California, Arizona, New Mexico, and Texas in the United 

States, and Baja California, Sonora, Chihuahua, Coahuila, Nuevo Leon, and Tamaulipas 
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in Mexico. We excluded all records for US and Mexican residents for whom county or 

municipio of residence was unknown (n = 6556). Most exclusions were births belonging 

to Mexican residents that occurred in the United States (n = 5899); US certificates do not 

capture details of residence outside the United States. The remainder of the exclusions 

included 639 Mexican records with missing maternal residence information and 18 Mexican 

records indicating US residency; like US certificates, Mexican certificates do not capture 

details of residence outside Mexico. The final dataset contained 1,369,567 birth records, 

including 351,699 Mexican resident births and 1,017,868 US resident births.

Data from the states of Baja California, Sonora, Chihuahua, Coahuila, Nuevo Leon, and 

Tamaulipas derive from the Mexican national birth certificate.13 Among US border states, 

Arizona was the only one to use the 1989 standard US certificate of live birth in 2009; data 

from the states of California, New Mexico, and Texas derive from the 2003 revised version 

of this form.14 The 2003 US version documents date of first prenatal visit as recorded 

in patient medical records, from which NCHS derives month of entry; the 1989 US form 

records the month gestation prenatal care began, as reported by the mother; and the Mexican 

standard form records the self-reported trimester of first prenatal visit for women receiving 

any prenatal care. To create a more comparable measure across the 3 certificates,15 date or 

month of prenatal care initiation was collapsed into 4 categories: first trimester (months 1 

to 3), second trimester (months 4 to 6), third trimester (months 7 or later), and no care. 

From this, we developed a binary dependent variable for FTPNC. Limitations of the decision 

to combine prenatal care and other variables collected across different versions of the birth 

certificate are addressed within the discussion.

Primary explanatory variables included country and state of maternal residence and 

residence within or outside the border region, as determined by county/municipio of 

residence. In adjusted models, we also included maternal nativity, age, education, marital 

status, parity, and birth location. We classified maternal nativity as US-born, Mexican-born, 

other Latin American, or other foreign non-Latin. For Mexican births, we derived maternal 

age using the mother’s date of birth. To accommodate differences in classification of 

maternal education data across the 3 certificates, we collapsed this variable into 3 categories: 

<12 completed years of education in the United States and less than preparatoria (high 

school equivalent) completion in Mexico; 12 completed years of education or the equivalent 

in the United States and preparatoria completion in Mexico; and any postsecondary (US) or 

post-preparatoria (Mexico) education or professional training. Marital status in Mexico was 

collapsed to a dichotomous variable consistent with US data, with “nonmarried” inclusive 

of those reportedly single, divorced, widowed, and cohabitating. Birth location was same 

as residence if the mother reported residence in the county/municipio of delivery. Although 

unavailable in Mexican birth files, maternal ethnicity was retained for all births to US 

residents for inclusion in US-specific models. We classified mothers as Hispanic if they 

reported Mexican, Cuban, Puerto Rican, Central or South American, or other/unknown 

Hispanic heritage.

We constructed 12 regression models to estimate the crude and adjusted effects of country, 

state, and border residence on rates of FTPNC. We evaluated state and border effects in 

country-specific (stratified) models. We used the SAS 9.3 statistical package16 to merge 
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and analyze all natality files. In US border counties, collectively, <1% of data were 

missing for each demographic variable except maternal education (4.2%). In Mexican 

border municipios, collectively, we observed the highest levels of missing data for maternal 

education (1.9%) and marital status (1.7%). Missing data were more prevalent for FTPNC, 

exceeding 2% of records in border counties in Sonora (2.8%), Tamaulipas (2.7%), Coahuila 

(3.0%), and New Mexico (4.6%), and nonborder counties in Chihuahua (2.1%), Sonora 

(3.7%), California (3.9%), and New Mexico (13.5%). When modeling, we addressed 

missing data using list-wise deletion, whereby we omitted records for women with missing 

data for any variables included in the model.17

We created dummy variables for all categorical indicators and assessed multicollinearity 

(interdependence of terms) using analysis of covariance, with an established variance 

inflation factor threshold of 10 for variables included in adjusted models.17 We estimated 

prevalence ratios using a modified Poisson regression model with robust error variance to 

prevent artificially wide confidence intervals.18 We tested for interaction between country of 

residence and demographic covariates. When possible, we calculated the weighted average 

of strata-specific prevalence ratios estimated from the regression model which included the 

interaction terms; inverse variances of the strata-specific prevalence ratios were used as the 

weights in the calculation. We report all crude and adjusted measures of association with 

95% confidence intervals.

RESULTS

Of 1,369,567 total records included in the 10-state birth file, 1,017,868 (74.0%) belonged to 

US residents (Table 1). Overall, 1 in 10 US mothers lived in a border county (120,024, or 

11.8%), whereas 4 in 10 Mexican mothers lived in a border municipio (142,224, or 40.4%). 

As a result, despite larger total populations in US states, the majority of mothers living in the 

designated border region were Mexican residents (54.2%).

Roughly two thirds of US border women were Hispanic and born in the United States; 

among US nonborder women, only half were Hispanic. In Mexico, border residents were 

younger than those in the United States, on average by 2 years (24.8±0.3 and 26.8±0.4, 

respectively), and a larger percentage were under the age of 19 years. Mexican border 

residents were also less educated and less likely to be married.

In 2009, 68.8% of women residing in the combined US-Mexico border region received 

FTPNC (Table 2). FTPNC rates were 68.4% and 69.2%, respectively, in US and Mexican 

sections of the border region. In each of the 9 states with border and nonborder regions, 

a larger proportion of women received FTPNC in nonborder than in border counties/

municipios (Table 2 and Fig. 1). The contrast between border and nonborder counties 

was greatest in Arizona, Sonora, Chihuahua, and Coahuila and smallest in Texas and 

California. For all maternal characteristics, more women in nonborder than in border 

counties/municipios received FTPNC (Fig. 2). For all maternal characteristics, prevalence 

of FTPNC in Mexico exceeded rates in the United States.
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The crude prevalence ratio (cPR) for FTPNC was 1.01 for Mexican border residents 

compared with US border residents (Table 3). Statistically significant interactions between 

mother’s country of residence and other demographic variables (data not shown) prevented 

computation of a single adjusted prevalence ratio (aPR) for the entire Mexican border region 

as compared with the United States. Further examination of the model with interaction 

terms revealed that among women with less than high school education and parity ≤2, 

a demographic subgroup that comprises 32.5% of the binational border region (data not 

shown), FTPNC prevalence was 5%–20% higher in Mexican border residents than in their 

US counterparts. The exact measure depends on the age and marital status of the women, 

with higher age and married status producing the largest disparity. We calculated a weighted 

average of age-specific and marital status–specific aPRs for this subgroup; the cPR and 

aPR for FTPNC in Mexico relative to the US are 1.14 (1.12–1.16) and 1.12 (1.03–1.22), 

respectively.

In contrast, a second subgroup of women comprising 5.5% of border residents was also 

observed (data not shown). This subgroup was characterized as having greater than high 

school education and parity >2. In this smaller subgroup, US women had a FTPNC 

prevalence 5%–20% higher than Mexican women. Again, the exact measure depends on 

the age and marital status of the women, with lower age and unmarried status producing the 

largest disparity. Among women with other combinations of demographic characteristics, 

interactions were more complex and meaningful comparisons between the 2 countries could 

not be made.

Remaining associations were considered in models stratified by country. We first considered 

the association between FTPNC and state of residence, including border and nonborder 

counties in each state. In the United States, the crude prevalence was 12%–37% higher in 

New Mexico, Arizona, and California as compared with Texas; prevalence ratios changed 

little after controlling for demographic differences in the states. Among Mexican states, 

Coahuila had the lowest FTPNC prevalence. When compared with Coahuila, other states had 

crude rates 4%–25% higher and adjusted rates 12%–20% higher.

When comparing FTPNC in nonborder relative to border counties within each US state, 

cPRs ranged from 1.01 in Texas to 1.18 in Arizona. Ratios were modified only slightly 

in models adjusted for maternal characteristics, with prevalence of FTPNC in nonborder 

counties remaining 4%–19% higher in California, New Mexico, and Arizona as compared 

with border counties in those states. In Texas, prevalence of FTPNC was 8% lower in 

nonborder counties than in border counties after adjustment for covariates.

When comparing FTPNC in nonborder relative to border municipios within each Mexican 

state, cPRs ranged from 1.06 in Nuevo Leon to 1.31 in Chihuahua. However, disparities 

between border and nonborder municipios in Mexico diminished in adjusted models. When 

compared with border municipios, the adjusted FTPNC prevalence in nonborder municipios 

was 9%–24% higher in Sonora, Coahuila, and Chihuahua with marginal or no differences in 

Nuevo Leon and Tamaulipas.
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DISCUSSION

Public health professionals and providers along both sides of the US-Mexico border have 

identified timely use of prenatal care as a priority.1 Overall, 68% of mothers in the border 

region received FTPNC in 2009, leaving nearly a third—38,000 mothers in the United 

States and 43,000 mothers in Mexico—without timely care. Interstate disparities in crude 

prevalence of FTPNC are most conspicuous between US states, with a striking difference 

observed between large state populations in California and Texas. In Mexico, too, an 

absolute 15-point prevalence difference between Nuevo Leon and the interior states of 

Coahuila and Chihuahua are notable. These findings are consistent with the higher rates of 

preterm birth, low birth weight, and infant mortality in Texas as compared with California,6 

and estimates of infant mortality rates in Mexican border states which are highest in 

Chihuahua and lowest in Nuevo Leon.19 In both countries, crude disparities in rates of 

FTPNC between nonborder and border residents varied greatly by state. Texas, California, 

Nuevo Leon, and Tamaulipas reflect relatively low levels of disparities in crude prevalence 

between border and nonborder counties/municipios. These contrast with Chihuahua and 

Coahuila, where crude prevalence of FTPNC is >30% higher in nonborder than in border 

municipios. It is possible that the FTPNC disparity in Chihuahua’s border municipios could 

be related to the larger disparity in poverty seen in border municipios as compared with 

the disparity in other Mexican border states.20 In Coahuila, preterm birth rates are higher in 

border than nonborder municipios, a disparity not seen elsewhere along the Mexican border5 

and one that is associated with late prenatal care.8

Beyond crude rates, we explored the extent to which demographic factors influence such 

disparities. The impact of social factors on health care access and outcomes has been well 

established in United States and regional literature.21–23 A 2011 meta-analysis identified 

low maternal age, low educational attainment, nonmarital status, ethnic minority, and 

high parity as individual determinants of prenatal care utilization.24 For this analysis, we 

also anticipated a relationship between FTPNC and demographic characteristics of the 

population; however, in US states, cPRs and aPRs were very similar. The same was true 

for nonborder to border comparisons within US states, with the exception of Texas, where 

demographic factors had a slightly greater effect. In some Mexican states, prevalence ratios 

comparing nonborder to border residents were more diminished in adjusted models. Yet, in 

nearly all states we found that demographic factors explain only a portion of the observed 

disparities. Comparison between the crude and adjusted Mexico-US FTPNC prevalence 

ratios in the border region was not possible due to complex interactions between country of 

residence and the demographic variables. However, in the 1 large subgroup where we could 

make a meaningful comparison, demographic differences had no effect on the disparity in 

FTPNC between the 2 countries.

Because differences in prevalence of FTPNC generally persisted—or increased—after 

adjusting for covariates in US and Mexican multivariable models, underlying disparities 

between states and between border and nonborder areas within states likely result from 

factors not measured in this study. Some of the disparity in the United States might be 

due to poverty or lack of access to care among undocumented immigrants.24,25 Regional 

variation in prenatal care rates might be related to different state health care policies. In 
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2009, pregnant women in California, for example, had a lower threshold for public health 

insurance than those in Texas.26 Availability of health care also might vary by state.27 

Almost the entire Texas border is medically underserved, but the communities of Tucson, 

Arizona and San Diego, California are not and these areas account for a large fraction 

of the births in those states. Mexico shows less variation among states, perhaps because 

health care policy is set at the federal rather than the local level.28 Differences between 

border and nonborder FTPNC prevalence in Mexico may also result from inadequate 

services in border communities.20 Expanding Medicaid/CHIP coverage in Texas29,30 and 

providing insurance for undocumented pregnant immigrants25,31 might reduce disparities 

in US states.32 Improvement on the Mexico side might depend on making services more 

widely available. Both countries will need to develop policies and programs that specifically 

target the underserved populations in their border regions.

This study has numerous strengths. Perhaps most importantly, no previous study has 

combined US and Mexican birth files to support a systematic, binational analysis of prenatal 

care timing. Birth surveillance reports published by the US NVSS do not combine prenatal 

care or education information collected on different versions of the US standard form; 

nor do they combine US data with similar variables collected in other countries.14 We 

acknowledge, as they do, that substantive differences in wording and source guidance 

between versions of the certificates may introduce bias in a combined dataset. However, 

because early entry into prenatal care is a binational priority in the US-Mexico border 

region,1 it would be inappropriate to wait until a common data collection instrument is 

adopted by all US border states and Mexico to initiate a border-wide dialog around prenatal 

care. Combining previously independent datasets has allowed us to look across the border 

to consider FTPNC prevalence and disparities not as a US issue or a Mexican issue, but 

as an issue for public health professionals and their constituents in the interdependent, 

transnational border region.

More rigorous documentation criteria implemented with the 2003 US standard birth 

certificate relative to the 1989 version has been shown to reduce reported rates of FTPNC 

by as much as 10% in some states.14 If this is true, the calculated prevalence of FTPNC in 

Arizona could represent an inflated rate and fall below 80.2% once data from the revised 

form, adopted in 2014, become available. Furthermore, as prenatal care timing in Mexico 

is recorded by trimester of initiation as well as through self-report, the Mexican prevalence 

rates may also be somewhat inflated relative to California, New Mexico, and Texas, which 

have adopted the 2003 US version. To assess the effect of non-comparable Arizona data, we 

temporarily removed Arizona from multivariable models and found that relative prevalence 

of FTPNC across other US states and between the US and Mexico remained the same.

Our use of vital records data presents a few additional limitations. First, while rates of 

missing data were low and relatively uniform across states, we observed a high level of 

missing data in several nonborder counties of New Mexico (3141 records, or 13.5%). 

The missing data in New Mexico records is likely associated with the rural nature 

of nonborder counties; this may have artificially inflated the prevalence of FTPNC in 

nonborder counties if rural women were disproportionately excluded and also less likely 

to access timely care. However, the distributions of demographic variables among women 
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with and without missing FTPNC information were virtually identical except for nativity 

which differed slightly. As New Mexico births account for just 3% of all US births, this 

limitation is unlikely to have affected the overall results in any major way. Indeed, when we 

removed New Mexico records from the analysis, the overall results for US states remained 

unchanged. Second, we had to dichotomize certain variables even though more detailed 

categories were potentially important. For example, the need to collapse marital status on the 

Mexican certificate into a binary variable consistent with the US may have introduced bias 

if unmarried Mexican women living in “unión libre,” or cohabitating with a partner, were 

more likely to receive timely prenatal care than other unmarried women. Similarly, we could 

not include variables presently captured on only 1 form, such as maternal insurance status 

(Mexico) or behavioral risk factors, such as tobacco use or prepregnancy body mass index 

(US). Third, the tendency of US and Mexican women to cross the border for reproductive 

health services may have influenced our findings.33,34 Delivery attendants may not have 

access to early (or any) prenatal records from physicians across the border. This could result 

in an underreporting of visits among women crossing the border to receive pregnancy care.

Progress toward more consistent data collection practices in the US and Mexico would 

strengthen future surveillance and examination of prenatal care utilization in the region, 

as would integrating a more comprehensive measure of adequate prenatal care that 

acknowledges divergent standards of prenatal care practice in the US and Mexico.35,36 

Standard indices used in the United States, such as the Adequacy of Prenatal Care 

Utilization Index or the Revised Graduated Prenatal Care Index, define adequacy according 

to American College of Obstetricians and Gynecologists’ standards for satisfactory timing 

and numbers of visits.37,38 ACOG could collaborate with peers from the Mexican Health 

Ministry to adapt guidelines for recommended timing and number of visits in both countries, 

or in the border region. Such an adaptation is feasible based on evidence which supports 

a reduced-visit prenatal package for low-risk women.39,40 We believe that the periodic 

assembling of data on the border is important in driving policy and programs. Perhaps these 

and other coordinated efforts to monitor prenatal care in the region can be leveraged to 

increase binational collaboration around maternal and child health services and ultimately 

improve health outcomes of the border population.
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FIGURE 1. 
Prevalence of first trimester prenatal care (FTPNC) among border state residents with a 

singleton birth, by state and border/nonborder region of residence, 2009.
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FIGURE 2. 
Stratified rates of first trimester prenatal care (FTPNC) in border and nonborder areas 

according to select demographic variables, 2009.
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TABLE 2.

Prevalence of First Trimester Prenatal Care in Border, Nonborder, and Combined Regions by Place of 

Maternal Residence for Singleton Births to Residents of US and Mexico Border States, 2009

Place of Residence Border Region (%)*† Nonborder Region (%)*‡ Combined Region (%)*§

All border states 68.8 73.9 72.9

 US border states 68.4 72.8 72.3

 Mexico border states 69.2 78.5 74.7

US state

 California 79.4 81.4 81.3

 Arizona 70.1 82.8 80.2

 New Mexico 59.3 68.0 66.3

 Texas 58.5 59.4 59.2

Mexican state

 Baja 73.6 — 73.6

  California‖

 Sonora 68.3 79.2 76.0

 Chihuahua 59.8 78.2 69.9

 Coahuila 54.6 69.6 67.1

 Nuevo Leon 79.5 84.2 84.1

 Tamaulipas 72.5 77.6 74.8

*
Prevalence rates exclude records with missing data on trimester of prenatal care entry.

†
Prevalence rates in counties/municipios comprising the border region.

‡
Prevalence rates in counties/municipios external to the border region.

§
Prevalence rates for combined border and nonborder regions.

‖
All municipios in the state of Baja California, Mexico, are within the border region.
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TABLE 3.

Crude and Adjusted Prevalence Ratios for the Associations Between First Trimester Prenatal Care and 

Country, State, or Border Area Residence Among Singleton Births to Residents of US and Mexico Border 

States, 2009

Place of Residence cPR (95% CI) aPR (95% CI)*

US border vs. Mexico border

 All US Reference NA

 All Mexico 1.01 (1.01–1.02) NA

Selected subgroup: US† Reference Reference

Selected subgroup: Mexico† 1.14 (1.12–1.16) 1.12 (1.03–1.22)

US state

 California 1.37 (1.37–1.38) 1.35 (1.35–1.36)

 Arizona 1.35 (1.35–1.36) 1.36 (1.36–1.37)

 New Mexico 1.12 (1.11–1.13) 1.13 (1.12–1.14)

 Texas Reference Reference

Mexican state

 Baja California 1.10 (1.09–1.10) 1.14 (1.13–1.15)

 Sonora 1.13 (1.12–1.14) 1.16 (1.15–1.17)

 Chihuahua 1.04 (1.03–1.05) 1.16 (1.14–1.19)

 Coahuila Reference Reference

 Nuevo Leon 1.25 (1.24–1.26) 1.20 (1.19–1.21)

 Tamaulipas 1.11 (1.11–1.12) 1.12 (1.11–1.13)

US border vs. nonborder‡

 California nonborder 1.03 (1.02–1.03) 1.04 (1.04–1.05)

 Arizona nonborder 1.18 (1.17–1.19) 1.19 (1.18–1.20)

 New Mexico nonborder 1.15 (1.12–1.18) 1.13 (1.11–1.16)

 Texas nonborder 1.01 (1.01–1.02) 0.92 (0.92–0.93)

Mexico border vs. nonborder‡§

 Sonora nonborder 1.16 (1.14–1.17) 1.09 (1.08–1.11)

 Chihuahua nonborder 1.31 (1.29–1.32) 1.24 (1.22–1.25)

 Coahuila nonborder 1.27 (1.25–1.30) 1.21 (1.19–1.24)

 Nuevo Leon nonborder 1.06 (1.03–1.09) 1.03 (1.00–1.05)

 Tamaulipas nonborder 1.07 (1.06–1.08) 1.04 (1.03–1.06)

*
All models adjust for maternal nativity, age, education, marital status, parity, and residence in the county/municipio of the birth event. US-only 

models also adjust for maternal ethnicity.

†
Comparison between US and Mexican women who were born in the same country in which they reside, have less than a high school education, 

are parity ≤ 2, and reside in the county/municipio of the birth event. Reported aPR is an inverse variance weighted average of 16 strata-specific 
aPRs, where strata are formed by a combination of age categories and marital status.

‡
Residents of border areas in the state comprise the reference group for state- specific models.

§
All municipios in the state of Baja California, Mexico, are within the border area.
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aPR indicates adjusted prevalence ratio; CI, confidence interval; cPR, crude prevalence ratio; NA, not applicable; reference, reference group.

Med Care. Author manuscript; available in PMC 2024 July 24.


	Abstract
	METHODS
	RESULTS
	DISCUSSION
	References
	FIGURE 1.
	FIGURE 2.
	TABLE 1.
	TABLE 2.
	TABLE 3.

