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ABSTRACT
This research on ethnicity, risk factors, and birth outcomes among women of Mexican
origin along the U. S.-Mexico border in the state of Texas includes a review of the
Hispanic epidemiologic paradox. The study uses a framework that delineates the
sociodemographic and biomedical factors that help to explain birth-outcome characteris-
tics for Mexican-origin mothers. Data from a large hospital in El Paso, Texas, is analyzed to
determine the frequency of, and the reasons for, birth-outcome disparities in Mexican-
origin women from different backgrounds who are residing in the United States.
Keywords: 1. Hispanic epidemiologic paradox, 2. birth outcomes, 3. Mexican-origin
population, 4. U. S.-Mexico border; 5. El Paso, Texas.

RESUMEN
Esta investigacion sobre etnicidad, factores de riesgo y natalicios entre mujeres de origen
mexicano en la frontera México-Estados Unidos en el estado de Texas, incluye una
revision de la paradoja epidemioldgica hispana. Se utiliza un marco de referencia que
delimita los factores sociodemograficos y biomédicos que son de utilidad para explicar las
caractetisticas de natalidad en madres de origen mexicano. Se analizan datos de un hospital
general en El Paso con el fin de determinar las razones y la frecuencia de disparidades
natales entre madres de origen mexicano que tienen diversos antecedentes y viven en
Estados Unidos.
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INTRODUCTION

This article reports on research on the relationship between birth outcomes
and nationality/language at a site along the U. S.-Mexico border. A diverse set
of women's socioeconomic and demographic characteristics, as well as beha-
vioral and health factors are analyzed in terms of their impacts on birth out-
comes, using data from a hospital in El Paso, Texas.

Birth outcomes are an excellent marker for infant health and survival pro-
babilities as well as subsequent child health. The health of newborn infants is
the subject of numerous empirical studies due to its strong association with
infant mortality (neonatal and post-neonatal), congenital anomalies, and later
childhood outcomes, such as developmental delays, disabilities, attention-
deficit hyperactivity disorder (ADHD), and poor educational achievement (Al-
brecht ef al., 1996; Thompson e al., 2003; Bhutta ef al, 2002). An infant's
birth weight is one variable that determines a child's health.

In 1950, the World Health Organization (WHO) designated births of <2 500 g
as a standard for prematurity. Since that time, this limit has been established
as a critical value for a newborn's probability of survival. An upper limit for
compromised birth weight has not been established, although it is known
that infants born to women with diabetes usually present birth-weight-
related problems.

Many U. S. studies have used sociodemographic and socioeconomic varia-
bles to address disparities in the health of specific populations. An important
one is race/ethnicity, a socially constructed variable based mainly on infant's
country of birth, maternal country of birth, skin color, and even surname
(Forbes and Frisbie, 1991; Fuentes-Afflick ¢z al., 1997; Palloni and Morenoff,
2001; Hummer, 1993; Hummer e a/, 1999; Singh and Yu, 1996; Scribner,
1996; Palloni and Arias, 2004). The literature on birth outcomes usually di-
tferentiates White (also called non-Hispanic White), African-American, His-
panic, Asian-American, and Native-American populations. Most frequently,
studies compare these groups across one or more health-status aspects, em-
ploying sociodemographic and socioeconomic variables as explanatory factors.

Over the last three decades, literature on the so-called Hispanic epidemio-
logic paradox has been an important subset of this body of work. This para-
dox arises because the Hispanic population, despite having an overall low
socioeconomic profile and less access to healthcare than the majority popula-
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tion, exhibits a lower infant mortality rate than does the population of non-
Hispanic Whites (Forbes and Frisbie, 1991; Frisbie ez al., 1996; Palloni and
Morenoff, 2001). Some studies have shown that this pattern is also valid for
adult mortality (Hummer e al., 2000; Sotlie et al., 1993). Moreover, certain
studies have shown that within ethnic groups, foreign-born women have bet-
ter birth outcomes than do U. S.-born women (Kelaher and Jessop, 2002; Singh
and Yu, 1996). That aspect of the epidemiologic paradox—more favorable
outcomes among the foreign-born—is one of the key health patterns exami-
ned in this article.

NATIVITY AND I ANGUAGE

Maternal birthplace and language appear to be associated with birth outco-
mes. Infants whose mothers were born in Mexico present lower rates of low
birth weight than do infants born to Mexican-American women. English ez a/.
(1997) concluded that Mexican nativity of the mother constitutes a signifi-
cant protective factor against low birth weight in the child. Singh and Yu
(1996) established that a mother's Mexican nativity may serve as an impot-
tant differentiation axis for birth outcomes. Crump e a/. (1999), in a study of
birth outcomes in the state of Washington, found that U. S.-born Mexican-
American mothers had a higher risk for preterm birth than did Mexican-born
mothers. Scribner and Dwyer (1989) and Weeks ¢ 2/ (1999) found similar
outcomes. Thus, in studying birth outcomes, it is important to classify mo-
thers according to birthplace. This study respects that distinction by differen-
tiating between mothers born in the United States and mothers born in Mexico.

Similarly, among the Mexican-born women, those who are less accultura-
ted Mexican-origin women who live in the U. S. present fewer compromised
birth outcomes, with language an important component of acculturation (Co-
bas ez al., 1996; Scribner and Dwyer, 1989). English e# o/ (1997) found that
Mexican-born English-speaking mothers had lower rates of low birth-weight
outcomes than do Spanish-speaking mothers. These studies highlight the im-
portance of utilizing language among foreign-born mothers as a key variable
for acculturation in studying birth outcomes and infant mortality. Therefore,
analysis of the epidemiologic paradox is better served by dividing Mexican-
born women into two groups: those who speak only Spanish, and those who
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speak at least some English. Thus, this article studies three groups: ) Mexi-
can-born women who do not speak English (MNE); 4) Mexican-born mothers
who stated that they usually or always speak English in the home (MSE), and
¢) U. S.-born Mexican-American women, regardless of their language (MA).
Although language may be a significant variable for the MA group, I do not
disaggregate it by language because of the small number of sample cases that
would result by doing so.

DATA

Data for this study came from the Border Women's Maternal Health Survey
carried out at Thomason Hospital in El Paso, Texas. The survey contains
information on 5076 postpartum women who delivered a live birth at the
hospital between April 1995 and March 1997. It gathered data on birth outco-
mes, risk factors, and conditions for the mother during the pregnancy (social
surroundings, behavior, problems experienced, etcetera). Hospital records pro-
vided information on infant weight and gestation.

As in any survey, information has its limitations. It includes only women
who agreed to participate. No information was collected from non-respon-
dents. Additionally, the survey was self-declared, and the responses to some
questions were retrospective, thus limiting their accuracy.

MEASUREMENTS

Several factors' effects on birth outcome, including socioeconomic and de-
mographic variables (maternal age, education, and marital status), income,
and biomedical characteristics (baby's sex, prenatal care, maternal weight gain,
parity, inter-pregnancy interval, and past history) will be measured. The de-
pendent variable is birth outcome, divided into four categories by birth weig-
ht (in grams) and gestation (in weeks): normal; low birth-weight preterm (/ght
preterm); intrauterine growth retardation (IUGR), and high birth-weight preterm
(heavy preterm). 1t is noteworthy that with a few exceptions, this information
comes from hospital records rather than interviews with the new mothers. For



GONZALEZ/COMPROMISED BIRTH OUTCOMES IN THE MEXICAN-ORIGIN POPULATION 63

the purpose of this research, normal outcome refers to newborns weighing at
least 2 500 g and pregnancies lasting at least 37 weeks. Low birth weight
(<2500 g) is separated into two categories: /ght preterm, for births in <37
weeks and 1UGR, for births in the 37" week or later. Heavy- preterm tefers to
outcomes with a normal birth weight but born prior to the 37" week of preg-
nancy. (See Table 1 for a summary of these classifications.)

TABLE 1. Birth-outcome classification, by weight and gestation

Gestation
Weight
<37 weeks 37 weeks or more
. Intra-uterine
<2500¢g Light preterm growth retardation (IUGR)
2500 g or more Heavy preterm Normal

The majority in the study (61%) were MNE; MSE constituted 13.5% of the
sample; and MA constituted the remaining 25.5%.

RESULTS

Because birth outcomes are the main subject in this research, I will begin by
examining that variable's principal differences by nationality/language. Among
the mothers surveyed mothers in the study, 88.9% had normal birth outco-
mes; about 5% had heavy-weight preterm births, the most prevalent type of
compromised outcome; and 6.1% had low birth-weight outcomes, divided
into 1UGR (2.4%) and light preterm (3.7%) (Table 2).

MNE mothers had the highest percentage of normal outcomes (90%) com-
pared to MSE mothers (88.3%) and MA mothers (86.6%). Regarding compromi-
sed outcomes, women in all three groups had mainly heavy preterm infants,
with MA mothers presenting the highestlevel (5.9%) and MNE the lowest (4.5%).
IUGR outcomes are slightly more common in the MSE group than the other two
groups. Nonetheless, the totally compromised outcome category, light pre-
term, includes 5% of all infants born to Mexican-American women compared
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TABLE 2. Distribution of birth ountcomes by maternal nationality/ langnage, Thomason
Hospital, El Paso, Texas, 1995-1997 (in percentages)

Nationality /Language

Birth outcomes Mexican/ Mexican/ Mexican- Total
No English | Some English American

Normal 90.0 88.3 86.6 88.9
Heavy preterm 4.5 5.4 5.9 4.9
IUGR 2.2 31 2.5 2.4

e
W

Light preterm 32 5.0 3.7

Source. Border Women's Maternal Health Survey Data Base.

to approximately 3.2% for Mexican-born mothers. In general terms, infants
born to Mexican women have an advantage over infants of MA mothers. This
finding coincides with other studies on nationality/language differences in
birth outcomes that determined that Mexican-born women have better birth
outcomes than U. S.-born women (Palloni and Morenoff, 2001; Cervantes ef
al., 1999; Weeks ez al., 1999; Crump ez al, 1999; English e al, 1997; Singh
and Yu, 1996). The association between birth outcomes and different sets of
risk factors was analyzed using multinomial logistic regression. First, I exami-
ne the odds ratios (Ors) for having light preterm, heavy preterm, or an infant
with TUGR outcome based solely on nationality/language (Table 3).
According to this model, Mexican-American women are 61% more likely
to have a light preterm infant and 37% more likely to deliver a heavy preterm
baby than are MNE mothers. Although not statistically significant, the or for
MA women having an infant with 1UGR is 17% higher than for MxE. Compared
to MNE, MSE show no significant differences for the likelihood of having a
compromised birth outcome. Nonetheless, the tendency is more favorable to
women who do not speak English; MA are at higher risk of having a light
preterm or a heavy preterm infant compared with MNE. This is consistent with
most of the literature on the epidemiologic paradox (Cervantes ef al, 1999;
Collins and Shay, 1994; Cohen e al., 1993; Crump ez al., 1999; de la Rosa,
2002; English ez al., 1997). In this case, Mexican women who do not speak



GONZALEZ/COMPROMISED BIRTH OUTCOMES IN THE MEXICAN-ORIGIN POPULATION 65

TABLE 3. Multinomial logistic regression odds ratios for birth outcomes by nationality/
langnage, Thomason Hospital, El Paso, Texas, 1995-1997

Birth outcome Nationality/language Odds ratio

Mexican/No English (ref) -
Light preterm Mexican/Some English 1.01

Mexican-American 1:617

Mexican/No English (ref) -
IUGR Mexican/Some English 1.40

Mexican-American 1.17

Mexican/No English (ref) ——

Heavy preterm Mexican/Some English 1.24
Mexican-American 1.57
-2 log likelihood 44725716

Note. Normal outcome is the comparison group.
“p<0.05; "'p<0.01.

English, and are thus less embedded in U. S. culture, have a smaller risk of
delivering a light preterm infant.

Is this disadvantage for MA women sustained when different risk factors are
considered? The following is an analysis of compromised birth outcomes and
their associated risk factors. Three multinomial logistic regression models were
estimated, with a group of variables added to each model; normal birth out-
come is the reference category. Due to space constraints, the models are divi-
ded into three separate tables, one for each compromised birth outcome.
However, all form part of a single, multinomial regression model.

LIGHT PRETERM RISK FACTORS

Table 4 demonstrates the relationship among nationality/language, sociode-
mographic factors, income support factors, biomedical factors, and light pre-
term birth outcomes. The reference category is normal birth outcome, and the
remaining two competing outcomes (IUGR and heavy preterm) are shown in
Tables 5 and 06, respectively.
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TABLE 4. Odds ratios for multinomial logistic regression of birth outcomes, focus on
prematurity, Thomason Hospital, El Paso, Texas, 1995-1997

Model 1 Model 2 Model 3
Nationality/language (Mexican No Iinglish)

Mexican Some linglish 0.94 1.00 0.98

Mexican-American 1.37 1.517 1.43
Age (years) (20-34)

<20 1.69" 1.63~ 1.55”

35 or more 1.53 1.55 1.38
Marital Status (Married)

Not married 1.10 1.09 1.02
Years of education (12 or more)

6 or less 1.00 1.02 0.97

7-11 0.95 0.95 1.05
Houschold type (Nuclear)

Original famuily 1.38 1.42 1.32

ixtended 0.91 0.89 0.88

Other 1.21 1.21 1.19

Alone/alone with children 1.36 1.40 1.53
Participated in the labor force (Not working)

Working 0.87 0.88 0.95
Recetved WIC (No) 1.14 1.12
Recetved food stamps (No) 0.94 1.00

Unknown 0.76 0.63
Recetved Medicaid (No) 0.81 0.77

Unknown 0.85 0.89
Sex of infant (Malce)

Female 0.83
Adequacy of Prenatal Care Index (Adequate)

Inadequate 4.627

Intermediate 2.09°

Adequate Plus 16.80"
Pregnancy loss history (Iirst pregnancy)

With previous loss 2.36™

Without previous loss 1.36
Weight gain (25 Ibs or more)

Up to 14 1bs 2927

15-24 1bs 1.63~

Unknown 1.32
Parity (st birth)

Low parity 0.46°

[Tigh parity 0.56
Inter-pregnancy interval (irst pregnancy)

<2 years 1.36

2 to <4 years 0.72

4 years or more 1.02
211 4431.0 4417.5 3958.9

Source. Border Women's Maternal Health Survey Data Base.

Note. Reference categories are in parentheses (). The reference group is normal birth outcome.
$<0.1; "p<0.05;""p<0.01.

wic = Special Supplemental Nutrition Program for Women, Infants, and Children.

Food stamps = The Food and Nutrition Service's Food Stamp Program.
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Table 4, Model 1 reveals that Mexican-American women are 1.37 times
more likely to have a premature delivery than are Mexican women who speak
no English, net of sociodemographic factors. In contrast, regarding this out-
come, Mexican women who speak some English do not vary significantly
from non-English-speaking Mexican women.

For models 2 and 3 (table 4), it is clear that the prematurity disadvantage
for Mexican-American women remains moderately strong and statistically sig-
nificant, even after inclusion of the complete set of variables. Such a disad-
vantage for Mexican-American women, in comparison with women born in
Mexico, is consistent with previous research showing that nativity is a key dis-
tinguishing characteristic for birth outcomes in the United States (Hummer ez
al., 1999; Landale e 4/, 2000; Singh and Yu, 1996; Cervantes ez al., 1999),
with most studies finding that foreign-born women have a clear advantage.

In turn, lack of a statistically significant difference between the two groups
of Mexican-born women across the three models suggests that acculturation
is not an important distinguishing characteristic, at least for predicting the
likelihood of a premature birth in those groups. Thus, at this point, the evi-
dence suggests that nativity differences among women are critical and per-
haps reflect the importance of positive health selectivity among Mexican-origin
women. At the same time, language differences among Mexican-origin wo-
men are not important. This finding contrasts with previous studies that found
that the acculturation process heightens the risk for adverse pregnancy outco-
mes (Coonrod e al., 2004). It is possible that a substantial number of the
Mexican women who were admitted to Thomason Hospital for delivery of
their infants are not totally immersed in the U. S. acculturation process, either
because they continue to live in Mexico or because their interactions are con-
centrated within a close circle of Mexican-origin friends and relatives.

On observing the remainder of Table 4, there are several important fin-
dings to report. Teenage women's odds of having a light preterm birth are
roughly 60% higher when compared to women in the 20-34 years of age brac-
ket. This finding is consistent with other studies that have examined maternal
age and birth outcomes among Mexican-origin women (Cervantes ¢z a/., 1999;
Gould ¢z al., 2003; Singh and Yu, 1996). Interestingly, socioeconomic factors
exhibit no significant relationship to the likelihood of a light preterm birth
outcome, that is, maternal education, marital status, household type, employ-
ment status, and receipt of government aid do not display any significant
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relationship to prematurity. Although the non-significance of these factors
might come as a surprise, especially when these variables have been abun-
dantly shown to display birth outcome-associated relationships in the general
U. S. population (Cohen 7 al., 1993; Fuentes-Afflick ez al., 1999; Kallan, 1993;
Singh and Yu, 1990), their non-significant effects among this Mexican-origin
population in the U. S. Southwest is a paradox. Indeed, this is partly because
of the lack of a relationship among well-known risk factors and health outco-
mes. Moreover, Weeks ¢ al. (1999) found no significant effects for certain key
socioeconomic variables at the Mexico-U. S. botder. Thus, this set of non-
significant findings further supports the existence of a paradox within this
border population. In short, outcomes are generally good, although a heighte-
ned risk exists for Mexican-American women, and socioeconomic factors are
not important predictors for light preterm birth outcomes.

Table 4, model 3 also demonstrates that a number of biomedical variables
are important predictors of light preterm outcomes. Indeed, inadequate and
intermediate prenatal care are both associated with higher prematurity levels.
In addition, adequate-plus care—that is indicative of a problematic pregnan-
cy (Kotelchuk, 1994a; 1994b)—is also strongly associated with prematurity.
A previous failed pregnancy is also heavily associated with prematurity. Toge-
ther, the effects of adequate-plus care and previous pregnancy loss strongly
suggest that a woman's health is a very strong risk factor for prematurity. This
is consistent with previous research that firmly suggests the importance of
prenatal care for reducing light preterm births (Balcazar ez al., 1991; Hessol
and Fuentes-Afflick, 2000). Also, first births are also at higher risk, consistent
with previous research (Gould ez al, 2003; English ef al, 1997; Crump ef al.,
1999). Finally, low weight gain in the mother during pregnancy is strongly
associated with prematurity, perhaps in part due to reverse causation—pre-
maturity is, by definition, a shorter pregnancy and does not allow for weight
gain that might otherwise occur throughout a full-term pregnancy. It will be
even more interesting to observe the manner in which weight gain is related
with the odds of 1UGR (table 5). Despite the effects of these biomedical varia-
bles in the expected direction, their inclusion has little effect on the relations-
hip between nativity and prematurity because Mexican- American women
continue to show higher odds of experiencing a preterm pregnancy even in
the most complete model. Thus, these biomedical variables do not explain
the higher odds of prematurity among Mexican-American women.
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In sum, being a Mexican-American mother, being less than 20 years of age
at time of delivery, receiving prenatal care that is not adequate, having expe-
rienced a failed pregnancy, and having gained 25 lbs or less during the preg-
nancy are risk factors for a light preterm birth.

INTRAUTERINE GROWTH RETARDATION RISK FACTORS

Table 5 shows the relationships among nationality/language, sociodemogra-
phic factors, income factors, biomedical factors, and 1UGR birth outcomes;
again, the reference category is normal birth outcome. Table 5, model 1 shows
that, although Mexican women who speak some English have higher odds for
an 1IUGR birth outcome, there is no significant difference among these women,
non-English-speaking Mexican women, and Mexican-American women re-
garding the likelihood of having an 1UGR outcome.

Nonetheless, it is noteworthy that MSE women have the highest odds ratio
(36% higher), which could indicate that the 1UGR birth-outcome type tends to
prevail to a greater degree among these women than among non-English-
speaking Mexican women.

Maternal age is an important predictor for IUGR. Mothers of 35 years of age
or older are nearly three times as likely to experience 1UGR birth outcomes than
are mothers in the 20-34 age bracket. This is consistent with previous studies
regarding this variable (English ez a/, 1997; Singh and Yu, 1996; Kallan, 1993).

Odds ratios for education behave in an unexpected way. Groups with less
education tend to have a reduced risk of an TUGR outcome, although the risk
for these groups is not statistically significant when compared to the reference
group. Nevertheless, this is not entirely surprising, because the majority of
the women in this study are Mexican and have fewer years of education; thus,
the paradox persists.

Moreover, marital status, household type, and labor-force participation have
no significant influence on the likelihood of an IUGR outcome because the ORrs
are not statistically different from 1. Nonetheless, it is noteworthy that a wo-
man living alone or alone with her children tends to have a reduced risk of an
IUGR outcome.

Model 2 also includes U. S. government social assistance, such as the Spe-
cial Supplemental Nutrition Program for Women, Infants, and Children (wic)
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TABLE 5. Odds ratios for multinomial logistic regression of birth outcomes, focus on
intrauterine growth retardation, Thomason Hospital, EIl Paso, Texas, 1995-1997

Model 1 Model 2 Model 3
Nationality/language (Mexican No Iinglish)

Mexican Some linglish 1.34 1.36 1.38

Mexican-American 1.07 1.06 1.06
Age (years) (20-34)

<20 1.67 1.63 1.35

35 or more 2.90 2937 293
Marital Status (Married)

Not married 0.70 0.08 0.70
Years of education (12 or more)

6 or less 0.71 0.73 0.68

7-11 0.69 0.71 0.71
Houschold type (Nuclear)

Original famuily 0.68 0.63 0.59

ixtended 0.78 0.75 0.72

Other 0.52 0.51 0.44

Alone/alone with children 0.76 0.76 0.79
Participated in the labor force (Not working)

Working 1.27 1.32 1.32
Recetved WIC (No) 0.84 0.96
Recetved food stamps (No) 0.02 0.04

Unknown 0.70 0.66
Recetved Medicaid (No) 1.56 1.64

Unknown 1.38 1.34
Sex of infant (Malce)

Female 1.31
Adequacy of Prenatal Care Index (Adequate)

Inadequate 2.097

Intermediate 1.62

Adequate Plus 3.12
Pregnancy loss history (Iirst pregnancy)

With previous loss 1.02

Without previous loss 1.21
Weight gain (25 Ibs or more)

Up to 14 1bs 3.617

15-24 1bs 244

Unknown 1.84~
Parity (st birth)

Low parity 0.75

[Tigh parity 1.00
Inter-pregnancy interval (irst pregnancy)

<2 years 0.73

2 to <4 years 0.47

4 years or more 0.71
-21.L 4431.0 4417.5 3958.9

Source. Border Women's Maternal Health Survey Data Base.

Note. Reference categories are in parentheses (). The reference group is normal birth outcome.
$<0.1; "p<0.05;""p<0.01.

wic = Special Supplemental Nutrition Program for Women, Infants, and Children.

Food stamps = The Food and Nutrition Service's Food Stamp Program.
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and the Food and Nutrition Services Food Stamp Program, with the direction
of Ors as expected; however, these are not statistically significant. As mentio-
ned previously, Mexican-born women use this type of income support less
than do U. S.-born Mexican-American mothers, which is consistent with pre-
vious findings in previous studies (Echevarria and Frisbie, 2001). Thus, they
would be expected to present higher Ors, but that is not the case. This pheno-
menon is also consistent with the epidemiological paradox because it has been
documented that women who receive wic aid have reduced risks of TUGR out-
comes (Frisbie ez al., 1997).

Table 5, model 3 includes the set of biomedical variables as predictors for
IUGR outcomes. Age <20 years was not statistically significant, although it
shows an Or of >1. Inadequate and adequate plus prenatal care are both
highly associated with 1UGR, increasing the risk to >200% for the latter. Mo-
reover, women who gained <25 Ibs during their pregnancies are also at higher
risk of delivering an infant with 1UGR than mothers who gained at least 25 Ibs,
with ORs representing more than double and triple, respectively, the risk of
having such an outcome. These findings are consistent with previous studies
that determined that the likelihood of a woman giving birth to an infant with
IUGR was greatly increased when prenatal care was not adequate, or when
weight gain was 15 Ibs or less (Frisbie ez a/, 1997; Collins and Shay, 1994;
Kallan, 1993). Parity and pregnancy interval showed no significant effects on
IUGR outcomes with respect to first pregnancy, which contrasts with the study
by Lang ¢f al. (1996), who found that first births have higher rates of preterm
and small-for-gestational-age birth outcomes.

In sum, women who were 35 years of age or older at time of delivery, who
received inadequate or adequate plus prenatal care, and who did not gain at
least 25 Ibs during the pregnancy are at higher risk of having an infant with
IUGR. In this case, nationality/language exerts no significant influence on this
birth-outcome type.

HEAVY PRETERM RISK FACTORS

Table 6 presents the relationship between nationality/language, sociodemo-
graphic factors, income support factors, biomedical factors, and heavy pre-
term birth outcomes; the reference category is normal birth outcome. Model 1
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in Table 6 demonstrates that being a Mexican-American mother increases the
likelihood of a heavy preterm outcome by 40% in comparison with non-English-
speaking Mexican women. Frisbie e# a/. (1997) found that heavy preterm was
more likely in Mexican-Americans than in Anglo population. There is no sig-
nificant difference between the two categories of Mexican-born women.

Age is also an important factor in predicting heavy preterm outcomes; tee-
nage mothers present ca 50% higher odds of delivering a heavy preterm in-
fant, while infants born to mothers aged 35 years of older are not statistically
different from infants whose mothers who were 20-34 years of age. As with
the remaining compromised outcomes, being married or living with a partner
has no significant effect on the heavy preterm birth outcome.

Likewise, household type is not associated with heavy preterm outcomes
because no category exhibited a significant difference with the nuclear-house-
hold reference category. The same can be affirmed regarding working condi-
tions, because the results for those mothers who participate in the labor force
is not statistically different from the results for those who were not working,

Table 6, model 2 adds the variables for income support. Participation in the
wic Program demonstrates a protective effect against the heavy preterm out-
come because it reduces the odds for that happening by 25%. This is consis-
tent with previous research findings that show that the wic Program is beneficial
for infant health (Frisbie e7 al, 1997) because it reduces the risk of all adverse
birth outcomes. The Food Stamps Program has an odds ratio of >1, as expec-
ted (since participants are in financial need), although the effects of this pro-
gram are not significant. The Medicare Program also shows an effect in the
expected direction, but it also is not statistically significant.

Including biomedical variables shows that female infants are at a lesser risk
of being heavy preterm (Table 6, model 3). This is consistent with some pre-
vious studies showing that female infants are less likely to born preterm (Fris-
bie and Song, 2003; Frisbie ez al., 1998).

Adequate prenatal care is also very important in preventing heavy preterm
births. Women who received inadequate or more than adequate prenatal care
are at a very high risk of having this compromised outcome, more than five
times the odds in comparison with women who had adequate prenatal care.
Again, this is consistent with the majority of studies, which indicate the im-
portance of prenatal care to avert this, or any, type of compromised outcome,
or the adequate-plus prenatal care category suggests that these women are at
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TABLE 6. Odds ratios for multinomial logistic regression of birth outcomes, focus
on heavy preterm, Thomason Hospital, El Paso, Texas, 1995-1997

Model 1 Model 2 Model 3
Nationality/language (Mexican No Iinglish)

Mexican Some linglish 1.27 1.31 1.22

Mexican-American 1.40" 1.46™ 1.43"
Age (years) (20-34)

<20 1.50" 1.52 1.38

35 or more 1.24 1.25 1.17
Marital Status (Married)

Not married 0.91 0.90 0.83
Years of education (12 or more)

6 or less 1.34 1.35 1.32

7-11 0.94 0.95 1.01
Houschold type (Nuclear)

Original famuily 0.84 0.85 0.77

ixtended 0.93 0.92 0.90

Other 0.86 0.84 0.78

Alone/alone with children 0.75 0.75 0.74
Participated in the labor force (Not working)

Working 0.96 0.96 0.98
Recetved WIC (No) 0.75 0.76"
Recetved food stamps (No) 1.38 1.36

Unknown 1.28 0.80
Recetved Medicaid (No) 0.77 0.73

Unknown 0.79 1.10
Sex of infant (Malce)

Female 0.66™
Adequacy of Prenatal Care Index (Adequate)

Inadequate 5.06™

Intermediate 1.42

Adequate Plus 16.98
Pregnancy loss history (Iirst pregnancy)

With previous loss 1.11

Without previous loss 0.86
Weight gain (25 Ibs or more)

Up to 14 1bs 2197

15-24 1bs 1.37

Unknown 1.28
Parity (st birth)

Low parity 1.56

[Tigh parity 213
Inter-pregnancy interval (Iirst birth)

<2 years 0.66

2 to <4 years 0.52

4 years or more 0.41°
211 4431.0 4417.5 3958.9

Source. Border Women's Maternal Health Survey Data Base.

Note. Reference categories are in parentheses (). The reference group is normal birth outcome.
$<0.1; "p<0.05;""p<0.01.

wic = Special Supplemental Nutrition Program for Women, Infants, and Children.

Food stamps = The Food and Nutrition Service's Food Stamp Program.
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very high risk and receive extra prenatal care. In this case, intermediate prena-
tal care is not statistically different from adequate care.

Pregnancy-loss history has no statistically significant effect on heavy-weight
preterm, but the direction of the Ors was as expected. The weight gain varia-
ble, on the other hand, indicates that mothers who fail to gain at least 15 lbs
or more are more than twice as likely to have a preterm outcome in compari-
son with mothers who gain 25 lbs or more. This finding contrasts with the
result obtained by Frisbie ¢ a/. (1997), who found no significant differences
between women who gained 15 Ibs or less and those who gained 15-40 lbs
during their pregnancies.

The parity variable, that is, how many births the mother has previously
experienced, did not exhibit a statistically important effect, although the high-
parity category has an OrR of >2. Other studies also have failed to find an
association between parity and compromised birth outcomes (Fuentes-Afflick
¢t al., 1999).

In sum, data from this survey can support only some of the hypotheses
stated previously. Infants born to Mexican-American women are significantly
more likely to be light preterm, either with or without sufficient gestation at
delivery. Mother's age is associated with all three compromised birth outco-
mes. Being less than 20 years or being 35 or more years of age represents a
risk factor for low birth weight and a pregnancy of <37 weeks gestation.
Singh and Yu (1996) found similar results when comparing pregnancy outco-
mes of foreign-born with U. S.-born mothers, concluding that births to mo-
thers 19 years of age or younger and 35 years of age or older are associated
with increased risks of low birth weight and preterm birth.

Among variables not demonstrating a significant effect is the existence of a
husband/partner in the household. It is possible that the social background
of these women influence this non-effect: Perhaps society has placed too
much importance on living with a male spouse. Perhaps many women know
what to do during their pregnancies, and they do this with or without requi-
ring help from their partners. If a woman does not know what to do or how to
react to a specific situation during pregnancy, chances are that her partner
does not know either.

Similar reasoning can be applied with regard to education: living in an urban
area such as El Paso (Texas, United States)-Ciudad Juarez (Chihuahua, Me-
xico) can imply that formal knowledge (acquired in school classrooms) can be
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received from other women, either at home or within another social sphere. In
fact, this is consistent with the conclusion drawn by Weeks ¢7 a/. (1999) that
education is not in itself a relevant factor for explaining the differences.

Working conditions are a factor that should be interpreted very carefully.
This factor can play a role that can have both negative and positive effects on
birth outcomes. For this group of working expectant mothers, only standing
up on the job presents a difference that is statistically significant from not
working, by lowering the risk of an 1TUGR outcome. Data did not show additio-
nal risks for women who work during their pregnancies, although the women
exhibited a rather low economic participation rate.

Of all government social assistance programs included in the questionnai-
re, only the wic Program, which was designed specifically to promote mother
and infant health, demonstrated fulfillment of its goals with regard to women
receiving healthcare at Thomason Hospital, at least with reference to heavy
preterm. Frisbie ez al. (1997) also found that participation in the wic Program
was important to prevent infants with IUGR and heavy preterm, but the fin-
dings were not conclusive with respect to preterm outcomes. Indeed, the au-
thors concluded that the odds of prematurity were higher if medical costs for
delivery were paid by a government source. Because the other three govern-
ment programs are not necessarily focused on pregnancy-related issues, their
effects on prevention of compromised outcomes were less.

Perhaps the most direct factors that could affect the birth outcomes included
in this research were associated with the maternal biomedical history. It appears
natural and logical that an infant's birth weight and gestation are determined
more directly by the mother's pregnancy history, or even more directly by
prenatal care received and/or proper maternal weight gain during pregnancy.

In sum, certain hypotheses for biomedical factors were supported. Perhaps
the most important is that adequate prenatal care plays a very important role
in giving birth to an infant weighing >2 500 g and >37 weeks gestation. This
was significant in relation to all three compromised-outcome types. For mo-
thers who received adequate-plus prenatal care, physicians should be prepared,
and should prepare the woman, to face a compromised outcome, particularly
a light preterm or a heavy preterm outcome. This is not surprising because the
literature agrees with respect to the importance of adequate prenatal care and
its protective effects on birth outcomes (Frisbie ez a/, 1997; Hessol and Fuen-
tes-Afflick, 2000; Kotelchuck, 1994b).
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A previous pregnancy loss indicates a higher risk for the light-preterm out-
come. Weight gain during pregnancy proved to be one of the most important
variables, because low weight gain (<14 lbs) increases the risk of compromi-
sed outcomes. Low parity is a protection against compromised outcomes, com-
pared with first births. Finally, birth intervals of 4 years or more are significant
for preventing heavy preterm outcomes.

DISCUSSION

It has long been observed that Mexican-born women use Thomason Hospital
in El Paso, Texas, to deliver their babies. Many of these mothers are legal U. S.
residents, others are not, and still others cross the U. S.-Mexico border solely
to obtain U. S. citizenship for their infant (Ojeda and Lopez, 1994; Guendel-
man and Jasis, 1992). However, this situation made it feasible to study ano-
ther aspect of the epidemiologic paradox, because it was possible to observe
women not embedded in American culture in any way, but who nevertheless
share many factors with women living in the United States.

Regression analysis showed that only a few variables were statistically signi-
ficant as birth-outcome predictors. Age was predictive for compromised outco-
mes because risk increased significantly for women outside the 20-34 years-of-age
group. In particular, teenage mothers had a higher probability of compromised
outcomes. The group of Mexican-American mothers, on average, had a hig-
her proportion of adolescents than did the group of Mexican-born mothers.

On the other hand, marital status did not predict compromised outcomes.
Moreover, the level of education also failed to have an effect on compromi-
sed birth outcomes. As mentioned previously, many women offset a lack of
formal education with information from other sources, such as relatives, friends,
or other social groups. Labor force participation had a positive effect on pre-
venting IUGR births only when the job involved standing up; this had no effect
on the other birth outcomes. This could be a case of reverse causation—
healthy women may continue to work during pregnancy.

Regarding governmental social-assistance programs, among the surveyed
population, those participating in the food stamp program (designed to redu-
ce poverty), and Medicaid (whose mission is not directly related to maternal
or child health) did not appear to reduce compromised births. The wic Pro-
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gram, designed specifically for pregnant women and young children, demons-
trated its importance in reducing the risk of heavy preterm outcomes. Howe-
ver, its importance may not have been accurately reflected because, in the
survey, the number of individuals participating in wiC was small. If we were
to analyze all individuals who receive this support and compare them with
those not receiving it, while controlling for other factors, we might be able to
ascertain further important differences in terms of birth outcomes for women
who participate and women who do not participate in wic.

Variables included among the biomedical factors essentially were consis-
tent with expectations, because the majority of these helped determine relati-
ve risk for light preterm infants. These show strong significance for the majority
of the categories. The Adequate Prenatal Care Index developed by Kotel-
chuck is an excellent predictor of compromised-outcome risk. In each varia-
ble present in the woman's pregnancy history (a history of pregnancy loss,
parity, and birth interval), Mexican-American women are at a disadvantage
compared with Mexican-born women in that the former have higher previous
pregnancy loss, comparatively high parity, and are more likely to be having
their first child. When compared to the Mexican-American group, a larger
percentage of Mexican-born mothers in the survey gained >15 Ibs, which
would indicate that they were at less risk for compromised birth outcomes.

In conclusion, a number of actions could be implemented to reduce the
number of compromised birth outcomes. All involve the information that
women ought to receive before becoming pregnant and should be developed
around the factors that increase the likelihood of a2 normal outcome, factors
that exist in the Mexican-born population studied here.

First, the adolescent population should be targeted, since being a teenager
heightens the risk for all compromised outcomes. The risk among teenagers is
compounded because the pregnancy is usually a first birth and, as shown in
the survey, approximately 30% of the teenage mothers live with their parents,
from whom they may have attempted to hide the pregnancy, thus delaying
prenatal and other medical care.

An important step would be more assertive sexual education, particularly
concerning contraceptive use for both male and female teenagers, aimed at
reducing teen pregnancies. Currently, campaigns focus more on preventing
sexually transmitted diseases than on preventing unwanted pregnancies. By
reducing pregnancy in teenagers, the average age of the mothers would in-
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crease, and proportionally more infants would be born to mothers between 20
and 34 years of age, the ideal age cohort for reducing the risk of compromised
birth outcome. Proportionally fewer mothers would hide the pregnancy, and
proportionally more mothers would seek professional prenatal care.

Second, steps should be taken to inform women 35 years of age or older
that they are at higher risk for certain compromised outcomes. Special medi-
cal attention should be given to these women during pregnancy. To the extent
that Mexican-Americans are inserted into these dynamics, the gap with Mexi-
can-born mothers may close.

Third, government social-assistance programs ought to continue. The wic
Program is an excellent means for providing women with information regar-
ding contraceptive use and birth spacing,

Fourth, education concerning the risk factors affecting an infant's condi-
tion at birth is key. Women should know that a previous pregnancy loss, for
example, implies the risk of delivering a preterm baby, but that waiting at
least two years to have another child increases the likelihood of a normal
outcome. Women should also know that even if they did not receive prenatal
care from the beginning of the pregnancy, it is better to have intermediate
prenatal care than inadequate care or no care.

Finally, analysis of the Mexican culture and its influence on birth outcomes
should continue using a different methodology, perhaps with focus groups
and/or in-depth interviews with the Mexican-origin population and with wo-
men representing all of the main ethnic groups. The Mexican-born population
could learn to use the health-services infrastructure to reduce their chances
of compromised birth outcomes, and Mexican-Americans (and the remainder
of the U. S. population) could be made aware of the disadvantages of certain
behaviors, particularly teen pregnancy, and the advantage of other factors,
including strong family ties.
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