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Abstract

Background—Younger maternal age at birth is associated with increased risk of asthma in 

offspring in European descent populations, but has not been studied in Latino populations.
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Objectives—We sought to examine the relationship between maternal age at birth and 

prevalence of asthma in a nationwide study of Latino children.

Methods—We included 3473 Latino children aged 8–21 years (1696 subjects with physician-

diagnosed asthma and 1777 healthy controls) from five U.S. centers and Puerto Rico recruited 

from July 2008 through November 2011. We used multiple logistic regression to examine the 

effect of maternal age at birth on asthma in offspring overall, and in analyses stratified by ethnic 

subgroup (Mexican American, Puerto Rican, and Other Latino). Secondary analyses evaluated the 

effects of siblings, acculturation, and income on this relationship.

Results—Maternal age <20 years was significantly associated with a decreased odds of asthma 

in offspring, independent of other risk factors (OR = 0.73, 95% CI: 0.57–0.93). In subgroup 

analyses, the protective effect of younger maternal age was observed only in Mexican Americans 

(OR = 0.53, 95% CI: 0.36, 0.79). In Puerto Ricans, older maternal age was associated with a 

decreased odds of asthma (OR = 0.65, 95% CI: 0.44–0.97). In further stratified models, the 

protective effect of younger maternal age in Mexican Americans was seen only in children without 

older siblings (OR = 0.44, 95% CI: 0.23–0.81).

Conclusion and Clinical Relevance—In contrast to European descent populations, younger 

maternal age was associated with a decreased odds of asthma in offspring in Mexican American 

women. Asthma is common in urban minority populations but the factors underlying the varying 

prevalence among different Latino ethnicities in the U.S. is not well understood. Maternal age 

represents one factor which may help explain this variability.

Introduction

Asthma is one of the most common pediatric diseases, affecting 7.3% of the current US 

pediatric population and accounts for an annual cost of $56 billion [1, 2]. Asthma affects 

urban minority children with greater prevalence and disproportionately increased morbidity 

and mortality [3–6]. While many socioeconomic and environmental factors have been 

explored as a cause of this disparity, the effect of young maternal age has been understudied 

in urban minority populations. Younger maternal age is common in urban minority 

populations [7] and is associated with up to a threefold risk of asthma in offspring in studied 

populations [8–13]. However, most of these studies have been carried out in European 

descent populations. Few have included significant numbers of low-income minority 

populations, in whom asthma is more prevalent. Minority populations of lower 

socioeconomic status will also have different socio-cultural and environmental exposures in 

the first years of life [14–16].

Many exposures vary by race/ethnicity and have shown to be both associated with 

pregnancies in younger mothers and with increased risk of asthma in childhood. These 

include both pre/perinatal factors (such as maternal smoking during pregnancy [17], low 

gestational age [18], low birth weight [19], and chorioamnionitis [11, 20, 21]) and early 

childhood risk factors (exposure to air pollutants and tobacco smoke [14, 17], no older 

siblings [22], and less breastfeeding[23]). While some have suggested that maternal age at 

delivery could be a marker for other aspects of socioeconomic status or lifestyle [10, 13], 
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adjusting for many of the aforementioned factors, in addition to education, income and 

living conditions, did not diminish the association [9, 10, 13].

It is unknown whether younger maternal age may account for increased prevalence of 

asthma in Latino populations which consistently have the highest birth rates in women <20 

years of age compared to other racial groups [7]. We sought to determine if younger 

maternal age is a risk factor for asthma in Latino children. We also evaluated whether any 

association of maternal age with asthma was modified by ethnic subgroup, or other factors 

associated with young maternal age including SES, acculturation, and number of siblings.

Methods

Cohort recruitment

The Genes-environments and Admixture in Latino Americans (GALA II) is a clinic-based 

multicenter asthma case-control study designed to examine the genetic and environmental 

risk factors for asthma and asthma-related phenotypes in Latino children [24]. Asthma cases 

were defined as participants aged 8–21 years with a history of physician-diagnosed asthma 

and the presence of 2 or more symptoms of coughing, wheezing, or shortness of breath in 

the 2 years preceding enrollment. Healthy control subjects were recruited from the 

community and clinics with the same catchment area as cases. Subjects were recruited from 

five centers (Chicago, Illinois; Bronx, New York; Houston, Texas; the San Francisco Bay 

Area, California; and Puerto Rico) from July 2008 through November 2011. Control 

subjects were defined as participants with no reported history of asthma, lung disease, or 

chronic illness over their lifetime and no reported symptoms of coughing, wheezing, or 

shortness of breath in the last 2 years. Control subjects were frequency matched on age 

(within 1 year), sex, and study center. Participants were excluded if they reported any of the 

following: (1) 10 or more pack years of smoking; (2) any smoking within 1 year of 

recruitment date; (3) history of lung diseases other than asthma (cases) or chronic illness 

(cases and control subjects); or (4) pregnancy.

Participants (or their guardians) were administered questionnaires relating to asthma-related 

exposures and risk factors, underwent pulmonary function testing, and blood was obtained 

for DNA isolation. 4,477 subject participants were considered for inclusion in the study 

sample. After excluding those with missing values for key variables, the final sample 

included 3,473 participants (Figure 1).

Determination of Key variables

Primary determinant—Maternal age – Maternal age was ascertained by the question 

“How old was the child’s biological mother when the child was born?” For analysis, the 

maternal age variable was divided into quartiles (<20, 20–24, 25–29, >29 years).

Key controlling variables—Ethnicity - Ethnicity, which was an inclusion criterion of the 

study, was ascertained through the question “Do you consider yourself Spanish/ Hispanic/

Latino?” with a “Yes/No” choice (if yes, please specify: Mexican, Mexican American, 

Chicano, Spanish, Hispanic, Latino, Dominican, Cuban, etc). For our purposes, this variable 

was collapsed into Mexican American, Puerto Rican and Other Latino ethnicities.
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Maternal education – Maternal education was ascertained through the question “What is the 

highest level of education that the child’s mother completed?” and is used in this report as a 

proxy for socioeconomic status. Responses were collapsed into the following categories: 

<high school, high school graduate, some college, and college graduate or graduate school.

Acculturation – Acculturation status was a 5-level variable created using the mother’s 

characteristics (length of time mother has been in the US, mother’s place of birth and 

language preference of the mother) as a proxy for the child’s home environment, as 

described previously [24]. Values ranged from least acculturated (acculturation = 1) to most 

acculturated (acculturation = 5). Due to a large number of missing values for acculturation 

(n missing = 1336), a separate missing category was used in analyses. Number of siblings – 

The number of siblings the child had was ascertained by the question “How many other 

children has the child’s biological mother had?” This question was further refined by asking 

how many are older, younger or the same as the child. For our purposes, we dichotomized 

the presence of older siblings (0, 1+). A separate missing category was used for older 

siblings (n missing = 354), given that the missing category was found to be associated with 

maternal age, such that younger mothers (<20) were more likely to have a missing value.

Other Covariates Evaluated

Other key variables considered for inclusion into the model based on the literature were 

maternal and paternal history of atopy (yes, no), age at GALA study visit (continuous), 

recruitment site (Chicago, Illinois; San Francisco Bay Area, California; Houston, 
Texas; Bronx, New York; and Puerto Rico), sex (male, female), daycare attendance (yes, 

no), premature birth (yes, no), breastfeeding (yes, no), maternal smoking during pregnancy 

(yes, no), chest illness in the first 2 years of life (yes, no), insurance status (yes, no). 

Premature birth was defined as being born ≥6 weeks early as reported by the participant or 

guardian. Both maternal and paternal atopy was defined as having a self-reported history of 

allergic rhinitis, hay fever, eczema, or asthma.

Statistical analysis

A bivariate analysis was performed to assess the independent relationship between each of 

the aforementioned variables and asthma (yes, no) and maternal age at birth (<20, 20–24, 

25–29, >29) in the cohort, using a chi-square test for categorical variables and ANOVA test 

for continuous variables. Bivariate analyses showed that maternal education, recruitment 
site, presence of older siblings, breastfeeding, maternal smoking during pregnancy, 

premature birth, maternal atopy, paternal atopy, chest illness before 2 years, acculturation 

level, and ethnicity were associated with both asthma and maternal age at the p < 0.2 level. 

Multiple logistic regression was carried out after variable selection. Breastfeeding, maternal 

smoking during pregnancy, and premature birth were not significant at the α = 0.05 level 

after adjustment for other variables, and these variables were removed from the 

multivariable model. Removal of these variables did not change effect estimates for maternal 

age >10%. Maternal education was not significant at the α = 0.05 level but was retained in 

the final model as a proxy for socioeconomic status, along with age of the child and 

presence of older siblings.
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We also evaluated the effect of ancestry (proportion African American, Native American and 

European) on the relationship between maternal age and asthma.

As a secondary analysis, we evaluated whether the observed associations between maternal 

age and asthma differed within ethnicity subgroups. We then further stratified the models in 

an exploratory analysis to examine whether the observed associations between maternal 

age and asthma within ethnicity subgroups differed by older siblings, acculturation, and 

family income after testing the interaction between these variables and maternal age. We 

also considered the effects of household size, number of children <18 years old in the 

household, and number of adults as covariates. Finally, we ran a sensitivity analysis using 
multilevel modeling to evaluate for any clustering effect among different recruitment 
sites. All analyses were completed using SAS v.9.3 (Cary, NC).

Each of the ten participating centers’ Institutional Review Boards reviewed and approved the 

study. Written informed consent was obtained by each child’s parent or legal guardian or by 

the subject if 18 and older. The current study sample includes data from the baseline 

questionnaire of children with physician-diagnosed asthma and controls recruited in GALA 

II through November 2011.

Results

Characteristics of the final sample with complete data (n=3,473) are shown in Table 1. Table 

2 shows the characteristics of the sample by asthma status. The sample consisted of 1,696 

cases with asthma and 1,777 controls. Forty-five percent were of Puerto Rican descent (n = 

1,581), thirty-six percent of Mexican descent (n = 1,251) and the rest fell into the other 

Latino category (n = 641). The average age of asthma cases was 13.6 years versus 12.5 years 

for controls. 56% of asthma cases and 42.8% of controls were male. 1,002 subjects were 

excluded due to missing variables (Supplemental Table S1). Excluded subjects were more 

likely to be Puerto Rican (54.7% versus 45.5%) and less likely to be Mexican American 
(28.4% versus 36%) when compared to the included subjects. Excluded subjects were also 

somewhat more likely to have asthma (54.9% versus 48.8%).

The overall adjusted associations of maternal age are presented in Table 3. Maternal age <20 

was associated with a significantly decreased odds of asthma (OR = 0.73, 95% CI: 0.57–

0.93) compared to maternal age 25–29. This association remained significant after ancestry 

(data not shown) was included as a covariate, and effect estimates were not altered by the 

inclusion of this variable. Maternal age categories 20–24 and >29 were not significantly 

associated with asthma compared to maternal age 25–29. No significant clustering effects 
were observed in multilevel modeling (data not shown).

In ethnicity subgroup analyses (Table 3), the inverse association between maternal age <20 

and asthma remained significant only in Mexican Americans (OR = 0.53, 95% CI: 0.36–

0.79). In Puerto Ricans, maternal age >29 was significantly associated with a decreased risk 

of asthma (OR = 0.65, 95% CI: 0.44, 0.97). No significant associations were observed in 

other Latinos.
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Exploratory analyses stratified by income (dichotomized at $25,000 per year), maternal age, 

and the presence of older siblings were performed separately for both Mexican Americans 
and Puerto Ricans. We carried out these analyses after testing for interaction of maternal age 

with income (p for interaction = 0.02). Interaction terms approached significance for older 

siblings (p = 0.06), but were not significant for acculturation (p > 0.2). We still performed a 

stratified analysis by acculturation as well to explore additive as opposed to interactive 

effects.

Table 4 shows the stratified models within Mexican Americans. Within Mexican 

Americans, the protective effect of younger maternal age at birth (<20) was observed only in 

individuals with no older siblings (OR = 0.44, 95% CI: 0.23–0.81). Similarly, the association 

of young maternal age was only significant in those who are least acculturated (OR = 0.47, 

95% CI: 0.32–0.67). Lower income had an equally protective effect in mothers <20 years of 

age, suggesting that this is not an explanatory factor in the effects of young maternal age. No 

significant associations emerged for Puerto Ricans in these stratified models (data not 

shown).

Discussion

We examined the effect of maternal age at birth and asthma in childhood in a Latino 

population, and found that maternal age <20 was significantly associated with a decreased 

risk of asthma in offspring, independent of other risk factors. In subgroup analyses, the 

protective effect of younger maternal age was observed only in Mexican Americans. In 

Puerto Ricans, older maternal age was associated with a decreased risk of asthma, which 

more closely aligns with previous studies of maternal age and asthma in Whites. Indeed, 

except for one study, which also examined the relationship in African Americans [13], all 

prior studies have been in European or White populations. Many of these prior studies have 

demonstrated either an increased risk of asthma in offspring of young mothers [9] or a 

protective effect of older maternal age [8, 10–12]. Some of these studies controlled for the 

number of siblings [8, 10] and socioeconomic status [8–10]. In one of the only studies that 

included a significant minority population, young motherhood was again found to be an 

independent risk factor for asthma in both white and black children in the U.S. [13]. 

Furthermore, in addition to MD-diagnosed asthma, an increased risk of transient and later 

onset wheeze has also been demonstrated in the offspring of young mothers [25–28].

In contrast to what we expected, that young maternal age would be a risk factor for asthma 

and potentially serve as a differentially distributed risk factor, younger age was protective in 

Mexican American women. The reason for this protective effect remains unclear. It is 

possible that young mothers of Mexican descent live in a multigenerational or otherwise 

crowded household such that there is a protective effect of other children in the household 

other than biological siblings, or a protective effect from the social support of other adults in 

the household, thereby affecting degrees of maternal stress which is also associated with 

asthma in the offspring [29]. However, when we included household size, number of 

children under the age of 18, and number of adults in the household in the model, the 

protective effect of young motherhood remained significant (data not shown).
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One key factor which may mitigate the effect of young maternal age is improved birth 

outcomes in young Mexican women. White teenage mothers have been shown to be at 

higher risk of having a child of low birth weight or of low gestational age compared to older 

mothers [30], and low birth weight is a known risk factor for childhood wheezing disorders 

[31]. Hispanic infants, however, have lower rates of low birth weight and mortality 

compared to national averages, despite being socioeconomic disadvantaged when compared 

to whites [33]. These favorable birth outcomes are accepted as part of the larger 

phenomenon of the “Hispanic Paradox”. However, these favorable birth outcomes are not 

equal across Latino ethnicities. Mexican American women appear to have the most 

advantage, while Puerto Rican women derive less benefit [34, 35].

The superior birth outcomes for Mexican immigrants have been attributed to social support, 

desirability of pregnancy, nutrition, and reduced substance use [32]. Mexican American 

women report lower consumption of alcohol, diet soda, caffeine, and tobacco during 

pregnancy compared to non-Hispanic Whites. Mexican American women were also more 

likely to report changes in their eating habits during pregnancy, and milk, meat and water 

intake were significantly higher as compared to non-Hispanic women [36]. Another study 

found that pregnant Mexican women often ate food prepared for them by their mothers [37]. 

Rates of cigarette smoking and alcohol use during pregnancy, known risk factors for low 

birth weight, are also lower among Mexican Americans compared non-Hispanic whites. 

Studies have shown that Mexican immigrant women are also likely to have relatives living 

close by, within 10 minutes of their home, which allowed for shared social and financial 

support [37]. It is possible that these protective social factors of Mexican American women 

are more common in young mothers, which could help explain why we do not see the same 

detrimental effect of young maternal age.

The protective effect of younger maternal age in Mexican Americans was seen only in 

children without older siblings or those who were least acculturated. While the association 

was not noted in the more acculturated groups (p = 0.16), the magnitude and direction of the 

effect estimate remained the same. The number of individuals in the more acculturated 

groups (n = 218) may have been too low to detect a significant effect. However, it remains 

unclear why the association might persist only in nulliparous young mothers. While 

maternal immunity differences by age and parity may be hypothesized to play a role, a study 

of mid-trimester amniotic fluid concentrations of proinflammatory cytokines IL-6, IL-8 and 

TNF-α showed no differences by parity [38].

A number of limitations in the current study must be considered. As a case-control study, we 

cannot rule out the possibility of recall bias for some of the covariates. However, our 

primary exposure variable – maternal age at birth – would likely not be subject to recall bias 

and would be remembered equally among cases and controls. Any misclassification would 

have biased effect estimates towards the null. We also could not directly evaluate the 

incidence of asthma. Rather, we examined the prevalence of existing asthma in relation to 

maternal age at birth. GALA II was limited to the ages of 8–21 years. Maternal age is a 

birth-associated factor that may be more likely associated with an early diagnosis of asthma. 

Diagnosis of asthma at a later age – or persistence of asthma into later years – may be 

affected by many other postnatal factors. Furthermore, asthma phenotypes may differ based 
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on age at diagnosis, and early onset transient asthma may represent a different pathology 

than persistent or late onset asthma, with different set of risk factors [25, 27, 28]. That is, 

wheeze in early childhood may not necessarily develop into the clinical entity of “asthma” 

[25]. Finally, there may be residual confounding from unmeasured variables, including 

discrimination and stress in pregnancy [39, 40].

Conclusion

This was the first study to evaluate the effect of maternal age at birth and prevalence of 

asthma in a Latino population. Unlike in Whites, maternal age at birth <20 was found to be 

significantly associated with a decreased risk of asthma in offspring, independent of other 

risk factors. In subgroup analyses, the protective effect of younger maternal age was 

observed only in Mexican Americans. The mechanism underlying this finding has not yet 

been elucidated. The possibility of an uncontrolled socioeconomic or lifestyle confounder 

including social support and dietary factors cannot be ruled out. Other possible mechanisms 

include differential effects of age and parity on maternal immune status by ethnicity. Further 

study is needed to evaluate whether these ethnic differences are due to epigenetic or 

immunologic changes due to factors such as diet, or stress in pregnancy. The varying 

prevalence of asthma among different Latino ethnicities in the U.S. is not well understood. 

Maternal age represents one factor which may help explain this variability.
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Figure 1. 
Final analytic sample
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