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Abstract To study teen birth rates, trends, and socio-

demographic and pregnancy characteristics of AI/AN

across geographic regions in the US. The birth rate for US

teenagers 15�19 years reached a historic low in 2009 (39.1

per 1,000) and yet remains one of the highest teen birth

rates among industrialized nations. In the US, teen birth

rates among Hispanic, non-Hispanic black, and American
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Introduction

The birth rate for US teenagers reached a historic low in 2009

at 39.1 per 1,000 [1] and yet remains one of the highest teen

birth rates among industrialized nations [2]. In the US, birth

rates among Hispanic (70.1), non-Hispanic black (NHB)

(59.0), and American Indian/Alaska Native (AI/AN) (55.5)

youth are consistently two to three times the rate among non-

Hispanic white (NHW) teens (25.6) [3].

Despite higher teen birth rates for AI/AN than NHW

teens, the teen pregnancy literature about speci�c AI/AN

populations is limited [1, 3�6]. Information about AI/AN

teen births primarily derives from national-level vital sta-

tistics reports [1, 3], and typically includes rates, percent-

age change in rates between key years, and rates by birth

order and marital status [3]. The only state-level birth data

presented for AI/AN are birth rates for all ages combined.

Regional, state, and tribe-speci�c data for AI/AN teen

births are not included.

Health conditions among AI/AN often demonstrate wide

regional variation (e.g., HIV/AIDS, sexually transmitted

infections, cancer) [4, 7�9]. As such, conclusions based on

national data may not accurately re�ect conditions in

speci�c AI/AN communities [4]. Tribe-speci�c, state, and

regional data are critical for developing sound policy

decisions and culturally-sensitive interventions [4]. The

purpose of the present study is to describe teen birth rates

and trends among AI/AN by geographic region and age, to

compare AI/AN rates and trends with those for other race/

ethnic populations, and to examine socio-demographic and

pregnancy characteristics of childbearing AI/AN teens.

Methods

All births during 1990�2007 to US residents younger than

age 20 years were included from public use natality data sets

maintained by the National Vital Statistics System at the

Centers for Disease Control and Prevention (CDC) [10].

National Association for Public Health Statistics and Infor-

mation Systems procedures were used to access county and

state information [11]. All analyses of birth certi�cate

data were strati�ed by nine geographic regions, formed from

12 Indian Health Service (IHS) Administrative Areas

(http://www.ihs.gov/index.cfm?module=AreaOf�ces). The

Albuquerque, Navajo, Phoenix, and Tucson Areas were

combined to form a Southwest region. The regions for

analysis are: Aberdeen (Iowa, Nebraska, North Dakota,

South Dakota); Alaska (the state of Alaska); Bemidji

(Michigan, Minnesota, Wisconsin); Billings (Montana,

Wyoming); California (California, Hawaii); Oklahoma

(Kansas, Oklahoma, Texas); Portland (Idaho, Oregon,

Washington); Southwest (Arizona, Colorado, Nevada, New

Mexico, Utah); and Nashville, which includes all other states

and the District of Columbia.

On birth certi�cates and in the census, race and Hispanic

origin are reported separately. Hispanic origin data include

persons of any race; data for speci�c races include persons

of Hispanic origin. In addition, both the 2000 census and

the 2003 revision of the birth certi�cate allowed multiple

race categories for the �rst time [12]. In order to describe

long-term trends, CDC developed methods to bridge

the multiple race categories into single-race categories

[13�15]. For this analysis, bridged race from both the

natality data [10] and new population estimates for July 1,

2000�July 1, 2007 [16] were used. Mutually exclusive

race/ethnicity categories were created for analysis: AI/AN

(which includes Hispanic AI/AN), NHW, NHB, and

Hispanic (which excludes AI/AN). ��All races�� includes all

racial and ethnic populations, including Asian and Paci�c

Islanders.

Although several studies demonstrate the under-report-

ing of AI/AN race in medical/vital records [17�19], anal-

yses of misclassi�cation of AI/AN race on birth certi�cates

are limited [20, 21]. Methods that have been used to

address misclassi�cation of AI/AN race include linking to

the IHS patient database, stratifying by IHS Area, and

restricting analyses to the Contract Health Service Deliv-

ery Areas (CHSDA), which contain federally recognized

tribal lands or are adjacent to tribal lands and have higher

proportions of AI/AN in relation to total population than

non-CHSDA areas [18]. To address the potential for

misclassi�cation of AI/AN race on birth certi�cates in this

study, analyses were strati�ed by regions (Fig. 1) compa-

rable to IHS Areas and CHSDA county rates were

examined. Speci�cally, AI/AN rates in CHSDA counties

were compared to AI/AN rates for all counties combined

[18]. The AI/AN rate for all counties combined is a

summary rate that includes data for CHSDA and non-

CHSDA counties; thus, when the AI/AN CHSDA rate is

higher than the AI/AN all-county rate, then the AI/AN

non-CHSDA rate must be lower, suggesting the possibility

for under-reporting of AI/AN race [18, 22].

In addition to race and region, available analysis vari-

ables included maternal age (\15, 15�17, 18�19 years),

marital status, live birth order, pregnancy-associated

hypertension, length of gestation, method of delivery, and

infant birth weight. Although maternal weight gain during

pregnancy data were available, analyses by pre-pregnancy

body mass index were not possible because pre-pregnancy

height and weight were not available on the public use data

set. Other factors could not be analyzed because, by 2007,

only 22 states had adopted the birth certi�cate that was

revised in 2003 [3], and changes in wording for these

factors were not comparable between states using different

versions of the birth certi�cate [12].
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Statistical Methods

Birth rates are expressed as the number of live births per

1,000 women in the speci�ed age, race, and Hispanic origin

populations. County level population data are used for

calculating rates [23]. If numerator counts were smaller

than 20, the rate was considered ��unreliable�� and is not

presented.

Because birth rates did not increase or decrease uni-

formly throughout the study period, joinpoint regression

was used to describe trends by age, race, Hispanic origin,

and region during 1990�2007 [23�25]. Joinpoint analysis

describes changing trends over successive time intervals

and the amount of increase or decrease within each. Join-

point chooses the best �tting point(s) at which there is a

statistically signi�cant change in direction or in the rate of

increase or decrease. The analysis begins with an assump-

tion of constant change in the rate (or no joinpoints) over

time. The grid search modeling method and permutation

testing were used to select the joinpoint model. Up to �ve

joinpoints were tested in each model, and the minimum

number of observations in each line segment was three

(including the �rst or last joinpoint if it coincided with an

observation). Thus, in the �nal models, each joinpoint

denotes a signi�cant change in trend; signi�cant changes

may include changes in direction from increasing to

decreasing (or vice versa) or changes in the rate of increase

or decrease.

Each trend is described by annual percentage change

(APC). Testing the hypothesis that the APC is equal to zero is

equivalent to testing the hypothesis that the slope of each line

segment is equal to zero. If the APC was statistically sig-

ni�cant (P\ 0.05), the trend was described as signi�cantly

increasing or decreasing; if the APC was not statistically

signi�cant, the trend was described as level.

Results

In 2007, there were 8,956 births to AI/AN teens aged

15�19 years in the US, plus 121 births to AI/AN younger

than 15. Teen birth rates for AI/AN varied widely by region

and, in some regions, were higher than US rates for His-

panic and NHB teens (Table 1). Among 15�19-year-old

AI/AN, birth rates ranged from 24.35 in California to

123.24 in Aberdeen (Table 1; Fig. 1). The rate was also

high in Billings (105.71). The same geographic areas ten-

ded to have the highest rates regardless of the age group

considered. Rates are not presented in seven regions for

AI/AN younger than age 15 years because of the small

numbers of births.

For each region, rate ratios were used to compare teen

birth rates among AI/AN residing in CHSDA counties to

those among AI/AN residents in all counties to assess

misclassi�cation of AI/AN race (data not shown) [18]. For

the Aberdeen, Alaska, Bemidji, Billings, Portland, and

Southwest, the rate ratios were not appreciably different

from 1.0. For California, Nashville, and Oklahoma, the

rate ratios were elevated. For AI/AN aged 15�19 years,

CHSDA county teen birth rates were 30�40% higher than

all county rates in these regions (rate ratios in: California

1.32, Nashville 1.40, Oklahoma 1.34). These differences

persisted across all age groups.

Joinpoint regression analyses indicated that trends in

AI/AN teen birth rates varied by age and region (Table 2,

Figs. 2, 3). For all AI/AN who gave birth before age

Fig. 1 Birth rates among

American Indian and Alaska

Native teenagers ages

15�19 years, by region, US,

2007. Source: Birth certi�cate

data from the public use natality

data sets maintained by the

National Vital Statistics System

at the National Center for

Health Statistics, Centers for

Disease Control and Prevention.

Birth rates are expressed as the

number of live births per 1,000

teenagers
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15 years, birth rates appeared approximately level

throughout the study period. For the other US populations

studied, rates were level during 2003�2007 at these young

ages.

Trends in birth rates among 15 to 17-year-old AI/AN

varied by region (Table 2; Figs. 2, 3). From the early 1990s

into the 2000s, trends decreased in all regions. In three

regions (Alaska, Billings, Nashville) teen birth rates

signi�cantly declined, not just into the 2000s, but throughout

the study period (1990�2007). In the other six regions, trends

were approximately level in the most recent time interval

(early 2000s�2007). Birth rates for15-to-17-year-old NHW

Fig. 2 Trends in birth rates among American Indian and Alaska

Native teenagers, by age and region, US, 1990�2007. Source: Birth

certi�cate data from the public use natality data sets maintained by

the National Vital Statistics System at the National Centre for Health

Statistics. Centers for Disease Control and Prevention. Note: See Fig.

1 for de�nitons of geographic regions: Aberdeen (lowa, Nebraska,

North Dakota, South Dokota); Alaska (the state of AK); Bemidji

(Michigan, Minnesota, Wisconsin); Bilings (Montana, Wyoming);

California (California, Hawali); Oklahoma (Kansas, Okiahoma,

Texas); Portland(Idaho, Oregon, Washington); Southwest (Arizona,

Colorado, Nevada, New Mexico, Utah); Nashville incluldes all other

states. Birth rates are expressed as the number of live biths per 1,ooo

femals

Fig. 3 Trends in birth rates among American Indian and Alaska

Native teenagers, by age and race/ethnicity, US, 1990�2007. Source:
Birth certi�cate data from the public use natality data sets maintained

by the National Vital Statistics System at the Mational Centre for

Health Statistics, Centers for Disease Control and prevention. Note:
AI/AN, American Indian/Alaska Native; NH, non-Hispanic; Hispanic

excludes AI/AN. Birth rates are expressed as the number of live births

per 1,000 females.
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and NHB were also level during the most recent time

interval, while rates among Hispanic teens of the same ages

were signi�cantly declining.

Like trends for 15�17-year-old AI/AN, trends in birth

rates among 18�19-year-old AI/AN declined during the

early 1990s into the 2000s (Table 2; Figs. 2, 3). However,

in the most recent time interval, teen birth rates among

older AI/AN teens were signi�cantly increasing in three

regions�Aberdeen, Billings, and California and for all AI/

AN combined. In Nashville, Oklahoma, and the Southwest,

the APCs were large and increasing but not statistically

signi�cant; the trends were also level for AI/AN in Alaska

and Bemidji. In Portland, teen birth rates for AI/AN

decreased signi�cantly throughout the study period. Birth

rates for 18- and 19-year old NHB were level during the

most recent time interval, and rates for NHW and

Hispanic18- and 19-year old teens were signi�cantly

increasing during 2004/1998�2007, respectively.

Demographic and pregnancy characteristics also varied

signi�cantly across regions (Table 3). AI/AN teens who

gave birth in Alaska were the least likely to be married

(4.8% vs. 17.9% in Oklahoma) and the least likely to have

a low birth weight (4.8% vs. 8.5% in Aberdeen) or preterm

(10.7% vs. 18.4% in Aberdeen) baby. AI/AN teens who

gave birth in Alaska were the most likely to have preg-

nancy-associated hypertension (8.7% vs. 2.5% in Nash-

ville), for this pregnancy to be their �rst (80.3% vs. 72.1%

in Aberdeen), and the least likely to undergo C-sections

(4.1% vs. 16.4%-26.6% in other regions). The low per-

centage of C-sections among Al/AN teens in Alaska per-

sisted regardless of age (15�17 years, 18�19 years). AI/AN

teens who gave birth in Aberdeen were the most likely to

be multiparous; for 24.2% this was their second live birth

as compared to the lowest percentage in Bemidji (16.3%).

Discussion

AI/AN are not a homogenous racial population, but instead

represent about 560 federally-recognized and more than 60

state-recognized Tribal Nations and Native villages with

distinct languages, cultures, histories, traditions, and belief

systems [26, 27]. This rich diversity leads to a wide range

of health behaviors and health outcomes across geographic

regions. Consistent with this diversity, our study, the �rst to

describe region-speci�c AI/AN teen birth rates, elucidates

important geographic (and presumably ecological and

cultural) variation in AI/AN teen childbearing. Rates for

AI/AN teens in some regions were higher than US rates for

Hispanic and NHB teens, two populations that historically

have had the highest rates of teen births [3]. AI/AN teen

birth rates remained higher than those for NHW teens

throughout the study period. Regardless of age and region,

birth rates generally declined from the early 1990s into

the 2000s. Among 15�17-year-olds, AI/AN birth rates

declined through 2007 in Alaska, Billings, and Nashville;

for the other regions, rates were approximately level for

this age group during 2004�2007. Among 18�19-year

olds, AI/AN birth rates were signi�cantly increasing in the

most recent interval for all AI/AN combined and in

Aberdeen, Billings, and California; they were level in the

other regions.

Research indicates more adolescent risk taking behav-

iors, particularly sexual risk behaviors, among AI/AN

youth than among other races/ethnicities [9, 28�31]. One

study reported that AI/AN urban youth were about three

times more likely to report �rst intercourse before age 13

and to report being pregnant or getting someone pregnant

as compared to white urban youth [31]. A study of AI/AN

in the Northern Plains found that 32% of 16�18-year-old

female participants had been pregnant at least once [30].

Compared to other races/ethnicities, AI/AN young adults

ages 18�26 were less likely to use contraception or con-

doms at �rst or last sex and less likely to use contraception

or condoms consistently in the past year [32]. Without

sexual risk behavior data for the individuals included in

this analysis, possible underlying reasons for the high and/

or increasing rates in selected regions are dif�cult to

identify.

The regions with the highest teen birth rates in this study

(Aberdeen, Alaska, Bemidji, Billings) have elevated sex-

ually transmitted infection rates for teens [9]. In 2007,

15�19-year-old AI/AN teens in Aberdeen, Alaska,

Bemidji, and Billings had higher rates of chlamydia

infection than other IHS Areas, and up to three times the

rate for the total US population. At these ages, chlamydia

and gonorrhea rates were about three times higher among

AI/AN than NHW, and primary and secondary syphilis

rates were 1.5 times higher.

In 2007, nearly one-third of all births were cesarean

deliveries, and AI/AN had the lowest rate [33]. Our study

found low cesarean rates for AI/AN teens in Alaska (4%)

compared with 16.4�26.6% for AI/AN teens in other

regions. Further analyses of birth certi�cate data for older

AI/AN who gave birth in 2007 showed �ndings similar to

the data for AI/AN teens; 13% of AI/AN women aged

20�44 years in Alaska had cesarean sections compared

with 24�36% of AI/AN women of the same ages in other

regions. These particularly low rates in Alaska warrant

further investigation. Several studies of cesarean rates for

AI/AN reported rates of cesarean delivery of 7�12% but

did not provide separate data for teens [34, 35]. Possible

reasons for the low rates may include reduced use of

cesarean for labor dystocia, acceptance of vaginal birth

after cesarean, strong social support, and presence of cer-

ti�ed nurse midwives.
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Reports of health events in AI/AN populations are

limited by the quality of race data in medical records and

vital statistics [7, 18�20]. For many health events, the

under-reporting of AI/AN race results in the under-esti-

mation of case counts and, thus, underestimates of rates.

To address the potential for misclassi�cation of AI/AN

race in this study, analyses were strati�ed by regions

comparable to IHS Areas, and rates in CHSDA counties

were compared to rates in all counties [18]. AI/AN birth

rates varied widely across regions. For analyses restricted

to CHSDA counties, AI/AN teen birth rates were higher

in three regions (California, Oklahoma, Nashville) than

for comparable all-county rates. Because misclassi�cation

of AI/AN race is less likely in CHSDA counties [22],

these �ndings may indicate under-reporting of AI/AN race

[18], and teen birth rates for AI/AN actually may be

higher in these areas than estimated in this study. How-

ever, validation studies are needed to examine the effects

of misclassi�cation of AI/AN race on birth rates. Con-

versely, when more states adopt the new 2003 birth

certi�cate [3], which captures information on tribal af�l-

iation, analyses by tribe and other variables should be

possible. Additionally, the bridging of multiple race cat-

egories into single race categories [13�15] and varying

percentages of multiple race reports across states [36] may

also affect the national and regional rate estimates in this

study. Because the reporting of multiple race on the new

birth certi�cate varies between states and because demo-

graphic and health characteristics differ between single

and multiple race mothers [36], the precise effects of

bridged race on national and regional teen birth rates in

AI/AN is unknown. Finally, this study is limited by the

availability of variables on birth certi�cates; the effects of

factors such as access to family planning, intendedness,

access to abortion, family support for pregnancy, etc.,

could not be studied.

This study suggests the need for primary and secondary

teen pregnancy prevention strategies for AI/AN youth.

Prevention programs may increase knowledge and demand

for reproductive health services which, in turn, may help to

reduce teen pregnancy. Although recent federal funding is

beginning to provide resources to develop and test teen

pregnancy prevention strategies [37], culturally-relevant,

empirically-tested prevention programs currently do not

exist for AI/AN youth. Efforts to evaluate programs such as

Circle of Life, Vision Quest, adaptations for AI/AN youth

of Making Proud Choices [38], and Native STAND (Stu-

dents Together Against Negative Decisions) [39] are

underway, and these efforts may increase the prevention

tools available to AI/AN communities.

In our study, the high rates of teen births and multi-

parity among AI/AN youth in speci�c regions suggest a

need for increased preconception care, prenatal and post-T
a
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partum counseling, and intervention. Interventions may

need to occur in school settings or youth clubs to prevent

early initiation of sexual intercourse, promote use of

family planning, and prevent sexually transmitted infec-

tions and teen pregnancy. Home visitation programs may

also offer unique pre- and post-natal opportunities to

counsel AI/AN youth on family planning as well as

improve the health and developmental well-being of

children born to AI/AN teens. Recent studies of home

visitation programs for AI/AN adolescents have shown

increases in parental knowledge, as well as early devel-

opmental bene�ts for their infants [40, 41] �although

research is needed to examine the potential for home

visitation programs to positively in�uence family planning

practices. Any program approach must involve Tribal

Nation leaders to increase the likelihood of success. The

initial response to an outbreak of syphilis in a Southwest

Indian Nation, for example, was delayed, in part, because

of a failure to involve tribal members in coordinating the

outbreak investigation and conducting individual case

investigations [42].

Analyses of focus group data provided by AI/AN youth

indicate a need for programs that enhance access to preg-

nancy prevention education and contraception [43]. Given

the social, economic, and historical context of oppression

and poverty among AI/AN [5], youth development strate-

gies may offer additional bene�t to AI/AN youth who face

other challenges�e.g., poor academic achievement, risk-

taking behaviors. Youth development strategies have been

successful in reducing teen pregnancy and related sexual

risk behaviors; however, more research is needed among

AI/AN youth. Regardless of the speci�c strategies

employed, combining prevention programming (both pri-

mary and secondary) with increased access to clinical

services is likely an important strategy for increasing the

consistent use of effective contraception among AI/AN

youth.

This study is the �rst to describe the variation in birth

rates among AI/AN teens by geographic region. In some

regions, rates for AI/AN are higher than the national rates

for Hispanic and NHB teens. These data could be used to

target limited resources for teen pregnancy intervention

programs for AI/AN in particular regions and to guide

research to bene�t AI/AN adolescents. In order to ensure

commitment and success, such programs, whether clinical

or community-based, need to be initiated and developed by

Tribal Nation leaders and AI/AN youth. While there con-

tinues to be a limited understanding of the social and cul-

tural issues regarding sexual behavior among AI/AN youth

[30, 43], new programs must leverage supportive Native

cultural values, customs, and identity to in�uence changes

in health behavior.
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