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Introduction

A letter to tHe reADer
We are pleased to present the second comprehensive analysis of Alaska’s birth 
defects surveillance data in the 2012 birth defects surveillance edition of the 
Alaska maternal and child health data book.  

the Alaska MCH Data Book 2005: Birth Defects Surveillance Edition, featured 
analyses of data from the Alaska Birth Defects Registry (ABDR), including 
prevalence estimates, trends, regional distributions, and risk factor analyses. 
The current publication, the Alaska MCH Data Book 2012: Birth Defects 
Surveillance Edition, builds upon the 2005 edition, and provides analyses 
of ABDR data from 1996-2011. The birth prevalence of major congenital 
anomalies reported to the ABDR is presented by birth year, region of maternal 
residence, and demographic characteristics. Univariate analyses provide 
the user with a comparison of the relative distribution of major congenital 
anomalies within important maternal and infant subgroups.

The Alaska maternal and child health data book is produced by the Maternal 
and Child Health Epidemiology Unit of the Section of Women’s, Children’s, 
and Family Health. Our purpose is to provide reliable data on maternal and 
child health issues for use in planning and evaluating programs, preventing 
poor health outcomes, and guiding public health policy. Through our programs 
and partners, we collect, analyze, and interpret information on women, 
children, and families. We hope the Alaska MCH Data Book 2012: Birth Defects 
Surveillance Edition will be a helpful reference for all Alaskans concerned with 
improving the health and well being of Alaskan families. 

Aulasa Camerlin, MA, MPH
MCH epidemiologist

HoW to use tHis BooK
Birth defects registry data are useful for estimating the burden of congenital 
anomalies in the state and for identifying service delivery and intervention 
needs. In this book, we present temporal patterns in the occurrence of major 
congenital anomalies and the relative frequency of these anomalies among 
different populations. 

the data book is divided into chapters based on the anatomical site of the 
malformation, a common practice for birth defects reporting. The following 
information is presented:  

• Trends and Geographic Distribution: Because the health care service 
delivery system in Alaska has agencies that specifically serve the Alaska 
Native population, we present trend lines for the overall population, 
Alaska Natives, and non-Natives. We analyzed data by the six labor 
market regions used by the Alaska Department of Labor and Workforce 
Development. Sample size limitations prevent analysis by smaller 
geographical units.

• Epidemiological Characteristics: We evaluated prevalence by sex, birth 
weight, maternal race, maternal age, trimester of prenatal care, prenatal 
alcohol use, and prenatal tobacco use. For each characteristic, the tables 
provide unadjusted relative prevalence estimates and 95% confidence 
intervals for the estimate. 

• Specific Anomalies: For each major anatomical grouping, we present the 
prevalence of specific anomalies that are designated as “major congenital 
anomalies” by the National Birth Defects Prevention Network, a coalition 
of state birth defects registries that works to establish standards for birth 
defects surveillance and reporting.   
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DAtA liMitAtions

The Alaska Birth Defects Registry (ABDR) is an enhanced passive surveillance 
system. While some conditions undergo medical records abstraction and case 
verification, for the purposes of this publication, prevalence estimates were 
based on all cases reported under qualifying ICD-9 codes, regardless of case 
verification status. Previous evaluations have demonstrated that the positive 
predictive value of reports to ABDR vary substantially by condition.  

Birth defects are rare events, and Alaska’s population is relatively small. 
To provide reliable statistical estimates, we used 3-year moving averages 
to control for erratic yearly changes in prevalence, and categorized birth 
defects by anatomical groupings, used by most birth defects surveillance 
projects. Note that within anatomical groupings, specific birth defects may 
have diverse etiologies and epidemiological characteristics. When less than 5 
events occurred within a subgroup, prevalence estimates were not calculated. 
Except where noted, prevalence estimates included all reported individuals 
with an anomaly regardless of whether the anomaly occurred in isolation or in 
association with other anomalies, including as part of a syndrome.

Although birth defects are reportable in Alaska up to age six years, many 
sources reported birth defects diagnosed in older children. the prevalence 
estimates presented here include all reports for children born during 1996-
2011 that were received before January 1, 2012, regardless of the age at 
diagnosis or the age at which the child was first reported to the ABDR. 

Data were collected from a variety of health care providers and medical 
records sources and, therefore, were subject to diagnostic bias. For example, 
the availability of more sophisticated ultrasound machines and clinical 
specialists in some areas likely resulted in increased diagnoses of anomalies 
such as asymptomatic ventricular or atrial septal defects. Differences between 
reporting sources in record keeping and reporting methods may also have 
affected results.  

All risk factor information came from birth certificates linked to ABDR records. 
Variables from birth certificates may not accurately reflect the true prevalence 
of some factors such as prenatal care and substance use during pregnancy.    

Elevated prevalence estimates within particular risk groups do not imply 
that a causal relationship existed between the risk factor and the outcome. 
Associations instead may have occurred as a result of the presence of 
numerous unmeasured or unanalyzed confounding variables. Nevertheless, 
these associations may indicate appropriate groups for targeting of services or 
conducting more thorough evaluations of causal associations.

Introduction
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PoPulAtion DistriBution
Geographically the nation’s largest state, Alaska makes up approximately 
16% of the United States land area, but only 0.2% of the population. Alaska’s 
population was 710,231 in 2010, making it one of the least-populated states, 
ranking 47th. The Anchorage/Mat-Su region is home to 53.6% of Alaska’s 
population. Alaska’s population is relatively young. The median age of Alaska’s 
population in 2010 was 33.8 years, less than the national median age of 37.2 
years. When reporting race alone or in combination with one or more other 
races, Whites account for the 79% of the state’s population, followed by Alaska 
Natives (21%), Black or African American (5%), and Asian or Pacific Islanders 
(10%). Approximately 6% of Alaskans, regardless of race, indicate they are of 
Hispanic ethnicity. About 55% of the population live in rural areas and of those, 
82% are Alaska Natives (1-3).   

Population Characteristics
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BirtH rAte
Between 2005 and 2009, the crude birth rate in Alaska remained steady 
at approximately 16.0 per 1,000 population. Alaska’s crude birth rate was 
consistently higher than that of the nation (16.6 per 1,000 compared to 
13.5 per 1,000 in 2009). On any given year in Alaska, approximately 10,900 
children are born. Between 2005 and 2009, the Alaska Native crude birth rate 
was consistently higher than that of non-Natives (25.1 per 1,000 population 
compared to 14.4 per 1,000 in 2009). While 17% of the state’s total population 
is Alaska Native, one fourth (25%) of the births are Alaska Native. The highest 
crude birth rates were seen in the Northern and Southwestern regions of 
the state for years 2005-2009 (25.6 per 1,000 population and 21.4 per 1,000, 
respectively) (1,2). 
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BirtH CHArACteristiCs
Characteristics of live births are documented on an infant’s birth certificate 
and registered as a vital record with the state of Alaska. These characteristics 
include details of the infant’s birth, as well as demographic, medical, and 
behavioral factors affecting the pregnancy. Alaska’s vital records may be 
updated as new information is obtained. The data presented on the facing 
page include complete vital records information as of December 2011 (4). In 
this data book, we present information on the number of infants reported with 
birth defects during 1996-2011 by child sex, birth weight, maternal race and 
ethnicity, maternal age, prenatal care category, reported prenatal alcohol use, 
and reported prenatal tobacco use. The distribution of these characteristics 
within the total population of Alaska live births during 1996-2011 is presented 
on the facing page.  

Population Characteristics
08Chapt1_Page6.xls

Percent of Live Births 

Child Sex
Female 48.6
Male 51.4

Birth Weight  
Low and Very Low 5.8
Normal 94.1
Missing 0.1

Maternal Race  
White 62.4
Alaska Native 25.0
Black 4.2
Asian or Pacific Islander 7.1
Missing 1.4

Maternal Ethnicity  
Hispanic 4.5
Non-Hispanic 88.5
Missing 7.0

Maternal Age  
15-19 years 10.2
20-29 years 56.3
30-39 years 30.6
40-45 years 2.6
Missing or Other 0.2

Prenatal Care  
First Trimester 61.0
Second Trimester 11.2
Later or None 27.7
Missing or Unknown 0.1

Maternal Alcohol Use  
Reported 2.9
Not Reported 96.4
Missing 0.7

Maternal Tobacco Use  
Reported 16.8
Not Reported 82.6
Missing 0.6

Total Live Births 100.0
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139,097

1,030
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137

4,836
162,316

1,217

409

102,757
18,809
46,666

17,203
94,860
51,493
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149,017

11,814

105,081
42,104

6,995
11,899

Distribution of Live Births by Selected Birth Characteristics
Alaska, 1996-2011
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ABout tHe AlAsKA BirtH DefeCts reGistrY

The Alaska Birth Defects Registry (ABDR) was established in 1996 under Alaska 
statute 7 AAC 27.012 (5). Health care providers, hospitals, and other health 
care facilities are required to report to the ABDR when they have cared for a 
child with a birth defect listed as a Condition Reportable to Public Health (6). A 
list of Alaska’s reportable birth defects and their International Classification of 
Disease Version 9 (ICD-9) diagnosis codes is presented in the facing table. 

Public health surveillance systems such as the ABDR provide information 
on the occurrence and distribution of reportable health conditions within 
populations. ABDR data are used to: 

• Estimate the prevalence of congenital anomalies within populations and 
identify temporal and geographic trends. 

• Investigate unusual patterns of occurrence.  

• Monitor the prevalence of birth defects in populations with identifiable 
or preventable exposures, and determine whether known exposures have 
increased the risk of birth defects.

• Conduct analytic studies of high prevalence conditions to elucidate 
possible etiologies and prevention strategies.

• Provide scientific foundation for evidence-based decision making.

• Observe and evaluate the effects of interventions and policy changes.

Birth Defects surveillance

Complete List of ICD-9 Codes Reportable to the Alaska Birth Defects Registry

237.7-237.72 Neurofibromatosis

243 Congenital hypothyroidism

255.2 Adrenogenital disorders

270.0-270.9 Amino acid metabolic disorders

271.0-271.1 Glycogenosis and galactosemia

277.0-277.9 Other and unspecified disorders of metabolism

279.0-279.9 Disorders involving the immune mechanism

282.0-282.9 Hereditary hemolytic anemias

284.0 Constitutional aplastic anemia

331.3-331.9 Other cerebral degenerations

334.0-334.9 Spinocerebellar disease

335.0-335.9 Anterior horn cell disease

343.0-343.9 Infantile cerebral palsy

359.0-359.9 Muscular dystrophies and other myopathies

362.74 Pigmentary retinal dystrophy

389.0-389.9 Hearing loss: conductive, senorineural and combined

740.0-740.2 Anencephalus and similar anomalies

741.0-741.9 Spina bifida

742.0-742.9 Other congenital anomalies of nervous system

743.0-743.9 Congenital anomalies of eye

744.0-744.9 Congenital anomalies of ear, face and neck

745.0-745.9 Bulbus cordis anomalies and anomalies of cardiac septal closure

746.0-746.9 Other congenital anomalies of heart

747.0-747.9 Other congenital anomalies of circulatory system

748.0-748.9 Congenital anomalies of respiratory system

749.0-749.25 Cleft palate and cleft lip

750.0-750.9 Other congenital anomalies of upper alimentary tract

751.0-751.9 Other congenital anomalies of digestive system

752.0-752.9 Congenital anomalies of genital organs

753.0-753.9 Congenital anomalies of urinary system

754.0-754.89 Certain congenital musculoskeletal deformities

755.0-755.9 Other congenital anomalies of limbs

756.0-756.9 Other congenital musculoskeletal anomalies

757.0-757.9 Congenital anomalies of the integument

758.0-758.9 Chromosomal anomalies

759.0-759.9 Other and unspecified congenital anomalies

760.0-760.9 Fetus or newborn affected by maternal conditions which may be unrelated to present pregnancy

760.71 Alcohol affecting fetus via placenta or breast milk, including fetal alcohol syndrome
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surveillAnCe MetHoDs

The Alaska Birth Defects Registry (ABDR) conducts passive surveillance with 
data collection relying on mandatory reporting by health care providers. Other 
state-based registries may rely on information reported on the birth certificate 
or on information gathered by actively searching medical records for cases of 
reportable birth defects. Differences between states in reported birth defects 
prevalences might reflect true differences in risk factor prevalence or may be 
due to differences in surveillance methodologies. Surveillance protocols for the 
state of Alaska are as follows:

• The reporting facility screens patient records for reportable ICD-9 codes 
and submits quarterly reports to the ABDR.  

• Reports to the ABDR include: child’s name, birth and diagnosis date, 
community of birth, race and ethnicity, sex, community of residence, and 
diagnosis information.  

• From 1996-2005, birth defects were required to be reported up to a 
child’s first birthday, with the exception of alcohol-related birth defects, 
which were reportable up to a child’s 6th birthday. In 2006, ABDR updated 
its reporting protocol so that all reportable conditions were required 
to be reported up to a child’s 6th birthday. This change allowed for a 
more standardized and accurate report of birth defects across the state, 
especially for conditions difficult to diagnose at earlier ages.

• The ABDR is a multiple-reporting source registry that maintains 
information from all reporting sources for each infant or child reported.

• A single child may be reported to the registry several times, for one or 
more congenital conditions.

• Data are cross-linked to ensure that each occurrence of a specific defect is 
tallied only once.

• Data is maintained in a secure, confidential database. Individual data and 
personal identifiers are not released. Only summarized data are reported.  

A copy of the Alaska Birth Defects Registry Reporting Form is presented on the 
facing page.

Birth Defects surveillance

 



Alaska Maternal and Child Health Data Book 2012 8 Alaska Birth Defects Registry

sentinel ConDitions
Certain sentinel conditions undergo medical records abstractions and case 
verification. Birth defects are added to the sentinel conditions list if they are 
found to be reported at unusually high rates in comparison to nationwide 
rates or rates found in the state for previous years, or for conditions that are 
of special public health interest (e.g., fetal alcohol syndrome). ABDR’s current 
sentinel conditions include: anencephaly, cleft lip, cleft palate, encephalocele, 
epispadias, fetal alcohol syndrome (FAS), gastroschisis, Hirschsprung’s disease, 
hypospadias, obstructive genitourinary defect, omphalocele, spina bifida, 
trisomy 13, trisomy 18, and trisomy 21.

Medical records abstractions are prioritized with the following considerations:

• responding to current public health needs and changing trends in birth 
defects.

• Addressing preventable birth defects.

• Making a positive impact in the birth outcomes for the state of Alaska.

Medical records that demonstrate the following characteristics are prioritized 
and differentiated into tier groups (the higher the tier group, the higher the 
priority for abstraction):

• Conditions undergoing epidemic or special investigation.

• Records linked to an Alaska birth certificate (to prevent the abstraction of 
possible duplicate records among non-birth certificate-matched reports).

• Records for birth years for children ages 1-5 years, followed by ages 6-10, 
and ages >10 (to ensure the most current trends in birth defects are 
verified). Please note that this age prioritization is slightly different for 
investigations of fetal alcohol syndrome (FAS) due to possible difficulty in 
diagnosing this condition at early ages. FAS records are abstracted in the 
following priority order: birth years for children ages >6 and <8 (higher 
priority); birth years for children ages >8 and <10 (medium priority); 
children ages 0-5 or >10 (lower priority).

• Conditions with known preventable risk factors that are also increasing in 
prevalence.

• Records that cannot be linked to birth certificates, older birth years, and 
birth defects with currently unknown methods of prevention are still 
abstracted, but at a lower priority level. 

Birth Defects surveillance

Sentinel Conditions Priority Tiers

Anomalies with known preventable
risk factors and increasing Tier 2

in prevalence

Anomalies without known preventable
risk factors and not increasing Tier 3

in prevalence

Anomalies with known preventable
risk factors and increasing Tier 4

in prevalence

Anomalies without known preventable
risk factors and not increasing Tier 5

in prevalence

Anomalies with known preventable
risk factors and increasing Tier 6

in prevalence

Anomalies without known preventable
risk factors and not increasing Tier 7

in prevalence

Tier 8

Epidemic or Special Investigations

Record to be 
Abstracted

Birth 
Certificate

Tier 1

No Birth 
Certificate

Children 
Ages 1-5

Children 
Ages 6-10

Children 
Ages <1 or 

>10
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CAse AsCertAinMent
Surveillance issues such as incomplete case ascertainment, late or delayed case 
ascertainment, variation in diagnostic techniques, over- and under-reporting, 
coding errors, and differences in methodology may influence the reliability of 
prevalence estimates derived from surveillance data. The Alaska Birth Defects 
Registry (ABDR) regularly conducts surveillance evaluations to quantify, 
address, and minimize biases associated with these effects. 

The completeness of case ascertainment is an important consideration in 
selecting which birth cohorts to include in an analysis of surveillance data. 
For this data book, it is important to keep in mind that providers may report 
children whom they have cared for with a birth defect up to the age of 6. 
Therefore, case ascertainment for birth years after 2006 may be incomplete 
and exhibit under-reporting.  

Efforts to improve reporting and educate providers about ABDR reporting 
requirements are most apparent in the late 2000’s when the number of reports 
received by the ABDR increased from just over 5,000 in 2007 to nearly 19,000 
in 2008, and over 24,000 in 2010. This is a reflection of aggressive outreach 
efforts instituted by ABDR staff to collect both current and retrospective data 
from as many providers as possible. As outreach efforts continue and new 
reporting sources are added, we expect the number of reports to ABDR to 
increase by year until optimal reporting is attained.

During 1996-2010, the ABDR received an average of 8,654 reports per year, 
and identified an average of 2,557 children who were born each year with 
a reportable birth defect. These figures includes both major congenital 
anomalies and non-major congenital anomalies.

Birth Defects surveillance
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Birth Defects surveillance

BirtH CertifiCAte MAtCHinG
Children who cannot be matched to an Alaska birth certificate were, and have 
been historically, excluded from analyses. This purpose of this exclusion is to 
protect against duplication of counts of major congenital anomalies. 

The Alaska Birth Defects Registry’s (ABDR) goal is to ensure at least 90% of 
all children reported to the ABDR are matched to an Alaska birth certificate. 
For every year of the study period, this goal was either met or exceeded. This 
success of birth certificate matching can be attributed to aggressive matching 
methodologies employed by the ABDR Data Manager. Exact and probabilistic 
matching strategies have relied upon cross-linking ABDR data with data from 
the Bureau of Vital Statistics, Medicaid, the Permanent Fund Dividend, and 
other statewide databases. Probability matching has been utilized on a case-
by-case basis where multiple key variables have shown agreement.

Despite the high percentages of birth certificate matching during this study 
period, an average of 8% of children reported to the ABDR were still excluded 
from analyses for every birth year cohort. The majority of children who could 
not be matched to an Alaska birth certificate were determined to be out-of-
state births. Despite whether a child was born in Alaska or out of state, the 
exclusion of children who could not be matched to an Alaska birth certificate 
could result in incomplete prevalence estimates for major congenital 
anomalies or biased risk factor analyses. Further epidemiological investigation 
of this excluded group of children is needed to examine public health impact 
and need.
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trenDs AnD DistriBution
The National Birth Defects Prevention Network (NBDPN), an organization 
that works to promote birth defects research and integrate information 
collected by state birth defects registries, has defined 45 birth defects that 
are considered major congenital anomalies (7). This data book presents 
epidemiological information on these congenital anomalies, including alcohol-
related birth defects and not including amniotic bands.

During birth years 1996-2011, the following trends and distributions were 
observed:

• Major congenital anomalies affected approximately 6% of Alaska live 
births annually. This is twice the national average. 

• the overall prevalence of major congenital anomalies decreased among 
both Alaska Native and non-Native children.

• The prevalence of major congenital anomalies was higher among Alaska 
Native children when compared to non-Native children.

• The prevalence of major congenital anomalies was highest in the Northern 
and Southwest regions (10% and 8% of live births, respectively).  

Major Congenital Anomalies
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ePiDeMioloGiCAl CHArACteristiCs
Birth defects are one of the most common causes of death among infants 
and newborns.  The cause of most birth defects is currently unknown. 
Epidemiological information on the occurrence of birth defects may elucidate 
etiologies and assist in identifying needs for resource allocation and public 
health efforts. 

Unadjusted risk factor analysis revealed the following epidemiological 
characteristics for Alaskan children reported with a major congenital anomaly 
for birth years 1996-2011:

• Males were more likely to be reported with a major congenital anomaly 
when compared to females.  

• Children with low birth weights (< 2500 grams) were 4.8 times more 
likely to be reported with a major congenital anomaly when compared to 
children with normal birth weights (between 2500 and 4500 grams).  

• Alaska Native mothers were more than twice as likely to deliver a child 
with a major congenital anomaly when compared to white mothers.

• Mothers of Hispanic ethnicity were less likely to deliver a child with a 
major congenital anomaly when compared to mothers who were not 
Hispanic.

• Mothers ages 30-39 years were the least likely of all age groups studied to 
deliver a child with a major congenital anomaly, and teenage mothers and 
mothers 40-45 years were the most likely. 

• Mothers who received prenatal care beginning in the second trimester 
or no prenatal care at all were more likely to deliver a child with a major 
congenital anomaly when compared to mothers who received prenatal 
care in the first trimester.

• Mothers who reported alcohol use during pregnancy were 3.6 times more 
likely to deliver a child with a major congenital anomaly when compared to 
mothers who did not report alcohol use during pregnancy.

• Mothers who reported tobacco use during pregnancy were 2.2 times more 
likely to deliver a child with a major congenital anomaly when compared to 
mothers who did not report tobacco use during pregnancy. 

Major Congenital Anomalies
05Chapt3_Page4.xls

Prevalence of Major Congenital Anomalies by Selected Birth Characteristics
Alaska, 1996-2011

Child Sex
Female 508.4 -
Male 632.5 ( 1.2 - 1.3 )

Birth Weight*
Low and Very Low 1750.5 ( 4.5 - 5.1 )
Normal 418.7 -

Maternal Race
White 438.1 -
Alaska Native 970.2 ( 2.2 - 2.5 )
Black 473.1 ( 1.0 - 1.2 )
Asian or Pacific Islander 411.4 ( 0.9 - 1.0 )

Maternal Ethnicity
Hispanic 465.8 ( 0.7 - 0.9 )
Non-Hispanic 578.9 -

Maternal Age
15-19 years 716.5 ( 1.3 - 1.5 )
20-29 years 561.1 ( 1.0 - 1.1 )
30-39 years 525.3 -
40-45 years 728.9 ( 1.3 - 1.6 )

Prenatal Care
First Trimester 519.4 -
Second Trimester 692.4 ( 1.3 - 1.4 )
Later or None 641.1 ( 1.2 - 1.3 )

Maternal Alcohol Use
Reported 1694.5 ( 3.3 - 3.9 )
Not Reported 535.5 -

Maternal Tobacco Use
Reported 995.0 ( 2.1 - 2.3 )
Not Reported 483.9 -ref

1.3

3.6
ref

2.2

ref
1.4

ref
1.4

ref

1.4
1.1

ref
2.3
1.1
0.9

*1255 infants with patent ductus arteriosus were excluded from birth weight analysis because the surveillance case definition for patent 
ductus arteriosus specifies that only infants >2500g are counted.

95% CI
Prevalence 
per 10,000 
Live Births

Prevalence 
Ratio

ref
1.3

4.8
ref

0.8

 2/12/2013
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AnAtoMiCAl GrouPinGs 
Major congenital anomalies are categorized into eight groupings – fetal 
alcohol spectrum disorders, also referred to as alcohol related birth defects, 
and seven anatomical groupings: cardiovascular, genitourinary, alimentary 
tract, musculoskeletal, central nervous system, chromosomal, and eye or ear 
anomalies. Children may be reported with isolated or multiple birth defects, 
both within and across these anatomical groupings. Prevalence estimates for 
anatomical groupings are provided on the facing page for all children reported 
with at least one anomaly per grouping (each child is counted only once per 
anatomical grouping), as well as all reports received for each anatomical 
grouping (children may be counted more than once for multiple defects within 
each anatomical grouping). 

In summary, from 1996-2011:

• It was not uncommon for children to be reported for multiple major 
congenital anomalies within and across anatomical groupings. 

• Cardiovascular birth defects were the most frequently reported major 
congenital anomalies in Alaska.

• Alcohol related birth defects and genitourinary birth defects were the 
second and third most commonly reported birth defects, respectively, 
with approximately 1% of all live births reported for each grouping.

Major Congenital Anomalies
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CAse fAtAlitY rAtes
 
Both the national infant mortality rate and the Alaska infant mortality rate are 
approximately 67 per 10,000 live births. Major congenital anomalies account 
for more than 20% of these deaths, making major congenital anomalies the 
leading cause of infant death throughout the country (8,9).

In Alaska, the case fatality rate among children reported to the Alaska Birth 
Defects Registry (ABDR) with a major congenital anomaly was 244 per 10,000 
live births for birth years 1996-2009. Children reported with a major congenital 
anomaly were 3.6 times more likely to die before their first birthday when 
compared to children who were not reported with a major congenital anomaly, 
and children who were reported with multiple congenital anomalies were at an 
even higher risk for infant death.

In summary, from 1996-2009:

• Case fatality rates were highest among children reported with 
cardiovascular anomalies (8.8 per 10,000 live births), followed by central 
nervous system anomalies (3.1 per 10,000 live births), chromosomal 
anomalies (2.7 per 10,000 live births), genitourinary anomalies (2.2 
per 10,000 live births), musculoskeletal anomalies (1.9 per 10,000 live 
births),and alimentary anomalies (1.5 per 10,000 live births).

• Case fatality was not as frequent among children reported with alcohol 
related birth defects (1.0 per 10,000 live births) and eye and ear anomalies 
(0.8 per 10,000 live births).

Major Congenital Anomalies
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Cardiovascular Anomalies

trenDs AnD DistriBution
Cardiovascular birth defects affect the heart or blood vessels surrounding 
the heart.  Cardiovascular defects are estimated to be present in about 1% 
of live births nationwide, and are the most commonly diagnosed congenital 
anomalies. Prevalence estimates for cardiovascular anomalies are highly 
influenced by the availability of modern diagnostic techniques. Cardiovascular 
anomalies usually result in either obstructed or abnormal blood flow to or 
from the heart, and range in seriousness from minor self-correcting anomalies 
to fatal conditions (10).
 
During birth years 1996-2011, the following trends and distributions were 
observed:

• Cardiovascular anomalies affected nearly 2.5% of Alaska live births 
annually. This is more than twice the national average.

• the overall prevalence of cardiovascular anomalies increased among both 
Alaska Native and non-Native children.

• The prevalence of cardiovascular anomalies was higher among Alaska 
Native children when compared to non-Native children.

• The prevalence of cardiovascular anomalies was highest in the Northern 
and Southwest regions (4% of live births).  
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ePiDeMioloGiCAl CHArACteristiCs
The cause of most cardiovascular birth defects is unknown. Cardiovascular 
defects are believed to have a multi-factorial etiology with both genetic and 
environmental components. Studies have shown links between cardiovascular 
defects and chromosomal aberrations, somatic mutations, gene-environment 
interactions, environmental contaminants, and maternal characteristics such 
as diet, medication use, and smoking. Family history increases the risk of 
having a child with a cardiovascular anomaly (10-12).

Unadjusted risk factor analysis revealed the following epidemiological 
characteristics for Alaskan children reported with a cardiovascular anomaly for 
birth years 1996-2011:

• Males were slightly less likely to be born with a cardiovascular anomaly 
when compared to females.

• Children with low birth weights (< 2500 grams) were nearly 9 times more 
likely to have a cardiovascular anomaly when compared to children with 
normal birth weights (between 2500 and 4500 grams).  

• Alaska Native mothers were twice as likely to deliver an infant with a 
cardiovascular anomaly when compared to white mothers.  

• Mothers ages 40-45 years were 1.7 times more likely to deliver a baby with 
a cardiovascular birth defect when compared to mothers ages 30-39 years.

• Mothers who received  prenatal care beginning in the second trimester or 
later or no prenatal care at all were 1.2 times more likely to deliver a baby 
with a cardiovascular anomaly when compared to mothers who received 
prenatal care in the first trimester.

• Mothers who reported alcohol or tobacco use during pregnancy were 
more likely to deliver a baby with a cardiovascular anomaly when 
compared to mothers who did not report alcohol or tobacco use during 
pregnancy.

Cardiovascular Anomalies 05Chapt4_Page4.XLS

Prevalence of Cardiovascular Anomalies by Selected Birth Characteristics
Alaska, 1996-2011

Child Sex
Female 250.1 -
Male 233.4 ( 0.9 - 1.0 )

Birth Weight*
Low and Very Low 942.2 ( 8.0 - 9.4 )
Normal 117.5 -

Maternal Race
White 191.9 -
Alaska Native 376.9 ( 1.9 - 2.1 )
Black 219.9 ( 1.0 - 1.4 )
Asian or Pacific Islander 209.5 ( 1.0 - 1.3 )

Maternal Ethnicity
Hispanic 228.2 ( 0.8 - 1.1 )
Non-Hispanic 240.9 -

Maternal Age
15-19 years 270.5 ( 1.1 - 1.4 )
20-29 years 239.3 ( 1.0 - 1.2 )
30-39 years 223.4 -
40-45 years 370.2 ( 1.4 - 2.0 )

Prenatal Care
First Trimester 223.2 -
Second Trimester 263.8 ( 1.1 - 1.3 )
Later or None 273.0 ( 1.1 - 1.3 )

Maternal Alcohol Use
Reported 381.4 ( 1.4 - 1.9 )
Not Reported 235.6 -

Maternal Tobacco Use
Reported 342.3 ( 1.5 - 1.7 )
Not Reported 219.5 -

*1255 infants with patent ductus arteriosus were excluded from birth weight analysis because the surveillance case definition for patent 
ductus arteriosus specifies that only infants >2500g are counted.

95% CI
Prevalence 
per 10,000 
Live Births

Prevalence 
Ratio

ref
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sPeCifiC AnoMAlies
The most common cardiovascular anomalies in Alaska for birth years 1996-
2011 were atrial septal defects (1.2% of live births) and ventricular septal 
defects (0.9% of live births), followed by patent ductus arteriosus  (0.8% of live 
births) and pulmonary valve atresia/stenosis (0.2% of live births). These four 
conditions together comprised over 90% of the cardiovascular birth defects 
during the specified time period.
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trenDs AnD DistriBution
Fetal alcohol spectrum disorders (FASD) include the collective conditions 
that can occur as a result of a person being exposed to alcohol in utero. FAS is 
estimated to be present in approximately 0.2-1.5 per 1,000 live births 
nationwide, though estimates are highly variable and most likely 
underestimated. The Institute of Medicine has defined four diagnostic 
categories in the FASD continuum, including fetal alcohol syndrome (FAS), 
partial FAS (PFAS), alcohol-related neurodevelopmental disorders (ARND), 
and alcohol-related birth defects (ARBD). Effects of FASD range from mild to 
severe, and may impact growth, facial appearance, central nervous system 
structure and function. Secondary conditions that may result from FASD 
include mental health problems, disrupted school experience, trouble with the 
law, inappropriate sexual behavior, and dependent living and problems with 
employment over the age of 21 years (10,13).

During birth years 1996-2011, the following trends and distributions were 
observed:

• FASD affected approximately 1% of Alaska live births annually.

• The overall prevalence of FASD decreased dramatically among Alaska
Native children.

• The prevalence of FASD was higher among Alaska Native children when
compared to non-Native children.

• Prevalence of FASD was highest in the Northern region (3.5% of live
births), followed by the Southwest region (1.9% of live births).
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ePiDeMioloGiCAl CHArACteristiCs 
The cause of Fetal Alcohol Spectrum Disorders (FASD) is exposure to alcohol 
in utero. According to the Centers for Disease Control and Prevention (CDC), 
there is no known amount of alcohol that is safe to drink while pregnant, and 
there is no safe time to drink during pregnancy. The CDC recommends that 
pregnant women abstain from drinking for the duration of their pregnancy, as 
well as prior to pregnancy if planning to become pregnant or not utilizing an 
effective method of birth control (10). 

Unadjusted risk factor analysis revealed the following epidemiological 
characteristics for Alaskan children reported with a fetal alcohol spectrum 
disorder for birth years 1996-2011:

• Males were slightly more likely to be reported with FASD when compared 
to females.

• Children with low birth weights (< 2500 grams) were 3.6 times more likely 
to be reported with FASD when compared to children with normal birth 
weights (between 2500 and 4500 grams).  

• Alaska Native mothers were more than 10 times more likely to deliver a 
child with FASD when compared to white mothers.  

• Mothers who reported Hispanic ethnicity were less likely to deliver a 
child with FASD when compared to mothers who did not report Hispanic 
ethnicity.

• Overall, teenage mothers were most likely to deliver a child with FASD; 
however, this was not true for Alaska Native mothers. Alaska Native 
mothers ages 15-19 years were less likely to deliver a child with FASD 
when compared to Alaska Native mothers of any other age group.

• Mothers who received prenatal care beginning in the second trimester or 
no prenatal care at all were more likely to deliver a baby with FASD when 
compared to mothers who received prenatal care in the first trimester.

• Women who reported tobacco use during pregnancy were over 9 times 
more likely to deliver a child with FASD when compared to mothers who 
did not report tobacco use during pregnancy.

fetal Alcohol spectrum Disorders 05Chapt5_Page4.XLS

Prevalence of Fetal Alcohol Spectrum Disorders by Selected Birth Characteristics
Alaska, 1996-2011

Child Sex
Female 107.5 -
Male 118.0 ( 1.0 - 1.2 )

Birth Weight
Low and Very Low 343.9 ( 3.2 - 4.0 )
Normal 98.5 -

Maternal Race
White 35.1 -
Alaska Native 350.5 ( 9.2 - 11.6 )
Black 47.7 ( 1.0 - 1.9 )
Asian or Pacific Islander 8.6 ( 0.1 - 0.5 )

Maternal Ethnicity
Hispanic 38.9 ( 0.2 - 0.5 )
Non-Hispanic 120.0 -

Maternal Age
15-19 years 147.9 ( 1.1 - 1.5 )
20-29 years 103.9 ( 0.8 - 1.0 )
30-39 years 115.7 -
40-45 years 105.8 ( 0.7 - 1.2 )

Prenatal Care
First Trimester 81.8 -
Second Trimester 212.4 ( 2.3 - 3.0 )
Later or None 141.2 ( 1.6 - 1.9 )

Maternal Alcohol Use*
Reported - - -
Not Reported - - -

Maternal Tobacco Use
Reported 425.3 ( 8.3 - 10.0 )
Not Reported 48.5 -ref

1.7

-
-

9.1

ref
0.9

ref
2.6

ref

1.3
0.9

ref
10.3
1.4
0.2

*Maternal alcohol use during pregnancy is part of the case definition for FASD and is not analyzed as a risk 
factor.

95% CI
Prevalence 
per 10,000 
Live Births

Prevalence 
Ratio

ref
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3.6
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sPeCifiC AnoMAlies
Of the Fetal Alcohol Spectrum Disorders (FASD), Fetal Alcohol Syndrome (FAS) 
is the only condition maintaining Centers for Disease Control and Prevention 
(CDC) established diagnostic protocol. However, a promising model with 
proven specificity and sensitivity for diagnosing FASD has been developed 
by the Center of Human Development and Disability at the University of 
Washington in Seattle. A diagnosis of FAS requires all three of the following 
findings: abnormal facial features, growth deficits, and central nervous system 
problems (a person may meet the central nervous system criteria for FAS 
diagnosis if there is a problem with the brain structure, even in the absence 
of apparent functional problems).  This case definition is used by the state of 
Alaska (14,15)

The Alaska Birth Defects Registry (ABDR) reviews the medical records of 
children reported with FASD to determine FAS case status. Only a fraction 
(13.4%) of children reported with FASD meet the case definition for FAS. The 
nationwide prevalence estimate for FAS is approximately 1-3 per 1,000 live 
births. Alaska’s prevalence estimate for FAS is 1.5 per 1,000 live births.
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Genitourinary Anomalies 

trenDs AnD DistriBution
Genitourinary anomalies are congenital malformations of the urinary tract 
and reproductive system. As a group, these anomalies are relatively common 
and include both rare, life threatening anomalies and less severe but more 
common anomalies that may be corrected surgically. 

During birth years 1996-2011, the following trends and distributions were 
observed:

• Genitourinary anomalies affected nearly 1% of Alaska live births annually.

• The prevalence of genitourinary anomalies increased dramatically among 
non-Native children, and decreased slightly among Alaska Native children.

• The prevalence of genitourinary anomalies was higher among non-Native 
children when compared to Alaska Native children.

• The prevalence of genitourinary anomalies was highest in the Anchorage/
Mat-Su region (1.1% of live births).
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Genitourinary Anomalies 

ePiDeMioloGiCAl CHArACteristiCs
The cause of genitourinary birth defects is still uncertain. Studies have 
shown possible links between genitourinary birth defects and environmental 
exposures such as pesticides, herbicides, fungicides, insecticides, industrial 
by-products and end products, and living in close proximity to hazardous 
waste sites; however, these studies are not conclusive. Other possible risk 
factors include maternal characteristics such as white race, older age (> 40 
years), tobacco/alcohol use during pregnancy, low income, overweight/obesity, 
pre-existing diabetes, and diet. Low birth weight, gestational age < 37 weeks, 
family history of genitourinary birth defects, and certain risk genes have also 
been linked in some studies to increased risk (16-27). 

Unadjusted risk factor analysis revealed the following epidemiological 
characteristics for Alaskan children reported with a genitourinary anomaly for 
birth years 1996-2011:

• Males were 5 times more likely to be reported with a genitourinary 
anomaly when compared to females.

• Children with low birth weights (< 2500 grams) were nearly 3 times more 
likely to be reported with a genitourinary anomaly when compared to 
children with normal birth weights (between 2500 and 4500 grams).  

• Alaska Native mothers were less likely to deliver a child with a 
genitourinary anomaly when compared to white mothers.  

• Mothers ages 40-45 years were more likely to deliver a baby with a 
genitourinary anomaly when compared to mothers ages 30-39 years.
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Prevalence of Genitourinary Anomalies by Selected Birth Characteristics
Alaska, 1996-2011

Child Sex
Female 30.4 -
Male 152.9 ( 4.4 - 5.8 )

Birth Weight
Low and Very Low 234.8 ( 2.4 - 3.2 )
Normal 84.8 -

Maternal Race
White 97.7 -
Alaska Native 79.3 ( 0.7 - 0.9 )
Black 107.1 ( 0.9 - 1.4 )
Asian or Pacific Islander 95.8 ( 0.8 - 1.2 )

Maternal Ethnicity
Hispanic 76.5 ( 0.6 - 1.1 )
Non-Hispanic 93.5 -

Maternal Age
15-19 years 97.4 ( 0.9 - 1.3 )
20-29 years 93.9 ( 0.9 - 1.2 )
30-39 years 88.8 -
40-45 years 119.6 ( 1.0 - 1.8 )

Prenatal Care
First Trimester 93.5 -
Second Trimester 87.6 ( 0.8 - 1.1 )
Later or None 96.0 ( 0.9 - 1.2 )

Maternal Alcohol Use
Reported 95.9 ( 0.8 - 1.4 )
Not Reported 93.1 -

Maternal Tobacco Use
Reported 84.0 ( 0.8 - 1.0 )
Not Reported 95.0 -

95% CI
Prevalence 
per 10,000 
Live Births

Prevalence 
Ratio

ref
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2.8
ref

0.8
ref

1.1
1.1

ref
0.8
1.1
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0.9
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sPeCifiC AnoMAlies
The most common genitourinary birth defects in Alaska for birth years 1996-
2011 were hypospadias/epispadias (0.5% of all live births) and obstructive 
genitourinary defects (0.4% of live births). These conditions together 
comprised 93% of the genitourinary birth defects reported during the 
specified time period. Because of the unusual increase from 1996 to 2011 
in the prevalence of genitourinary birth defects overall, primarily composed 
of hypospadias/epispadias and obstructive genitourinary defects, the Alaska 
Birth Defects Registry (ABDR) is currently conducting an investigation in 
collaboration with subject matter experts for these specific anomalies.
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trenDs AnD DistriBution

Alimentary tract anomalies involve the oral cavity, pharynx, esophagus, 
stomach, and intestine. These birth defects are often referred to as orofacial 
and gastrointestinal anomalies. As a group, alimentary tract anomalies are 
some of the most common birth defects, often occurring in conjunction with 
other congenital anomalies. Birth defects may occur at multiple sites along the 
alimentary system and can be severe. 

During birth years 1996-2011, the following trends and distributions were 
observed:

• Alimentary tract anomalies affected nearly 0.9% of Alaska live births 
annually.

• The overall prevalence of alimentary tract anomalies decreased among 
both Alaska Native and non-Native children.

• The prevalence of alimentary tract anomalies was higher among Alaska 
Native children when compared to non-Native children.

• The prevalence of alimentary tract anomalies was highest in the Northern 
region (1.9% of live births), followed by the Southwest region (1.2% of live 
births).
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ePiDeMioloGiCAl CHArACteristiCs

The cause of most alimentary tract anomalies is unknown. Alimentary tract 
anomalies are believed to have a multi-factorial etiology with epigenetic 
components. Studies have shown links between alimentary tract anomalies 
and genetics, gene-environment interactions, environmental exposures, and 
maternal characteristics such as diet, medication use, and smoking. Oral clefts, 
the most common alimentary tract anomalies, were recently associated with 
use of topiramate, an anticonvulsant used to treat epilepsy, during pregnancy 
(10,28).  

Unadjusted risk factor analysis revealed the following epidemiological 
characteristics for Alaskan children reported with an alimentary tract anomaly 
for birth years 1996-2011:

• Males were 1.5 times more likely to be reported with an alimentary tract 
anomaly when compared to females.

• Children with low birth weights (< 2500 grams) were 2.6 times more likely 
to be reported with an alimentary tract anomaly when compared to 
children with normal birth weights (between 2500 and 4500 grams).  

• Alaska Native mothers were more than twice as likely to deliver a child 
with an alimentary tract anomaly when compared to white mothers.  

• Teenage mothers and mothers ages 20-29 years were the most likely to 
deliver a baby with an alimentary tract anomaly.

• Mothers who reported alcohol or tobacco use during pregnancy were 
more likely to have a child with an alimentary tract anomaly when 
compared to mothers who did not report alcohol or tobacco use during 
pregnancy.

Alimentary Tract Anomalies  05Chapt7_Page4.XLS

Prevalence of Alimentary Tract Anomalies by Selected Birth Characteristics
Alaska, 1996-2011

Child Sex
Female 66.4 -
Male 102.1 ( 1.4 - 1.7 )

Birth Weight
Low and Very Low 199.5 ( 2.2 - 3.0 )
Normal 77.7 -

Maternal Race
White 67.5 -
Alaska Native 141.6 ( 1.9 - 2.4 )
Black 53.5 ( 0.6 - 1.1 )
Asian or Pacific Islander 56.4 ( 0.6 - 1.1 )

Maternal Ethnicity
Hispanic 64.4 ( 0.6 - 1.0 )
Non-Hispanic 85.9 -

Maternal Age
15-19 years 127.9 ( 1.6 - 2.2 )
20-29 years 85.5 ( 1.1 - 1.4 )
30-39 years 69.0 -
40-45 years 80.5 ( 0.8 - 1.7 )

Prenatal Care
First Trimester 82.1 -
Second Trimester 97.3 ( 1.0 - 1.4 )
Later or None 85.9 ( 0.9 - 1.2 )

Maternal Alcohol Use
Reported 131.3 ( 1.2 - 2.0 )
Not Reported 83.3 -

Maternal Tobacco Use
Reported 138.8 ( 1.7 - 2.1 )
Not Reported 73.9 -

95% CI
Prevalence 
per 10,000 
Live Births

Prevalence 
Ratio

ref
1.5

2.6
ref

0.7
ref

1.9
1.2
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2.1
0.8
0.8
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1.0

1.6
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1.9
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1.2

ref
1.2
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sPeCifiC AnoMAlies
The most common alimentary tract anomalies in Alaska for birth years 
1996-2011 were oral clefts and pyloric stenosis (each condition representing 
approximately 0.3% of live births). These conditions together comprised nearly 
70% of all alimentary tract anomalies reported during the specified time 
period.
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trenDs AnD DistriBution

Musculoskeletal anomalies include diverse congenital anomalies of the limbs, 
abdominal wall, and diaphragm. Major skeletal anomalies occur when one or 
more parts of a limb are missing or abbreviated (reduction deformities of the 
arms and legs) or when the hip joint capsule is so relaxed that it dislocates at 
birth (congenital hip dislocation). Abdominal wall anomalies are formed early 
in gestation when the wall fails to close properly, causing part of the gut to 
protrude outside the abdomen (gastroschisis or omphalocele). A diaphragmatic 
hernia occurs when there is an incomplete separation of the thorax (containing 
the heart and lungs) from the abdomen (containing the gastrointestinal 
organs). 

During birth years 1996-2011, the following trends and distributions were 
observed:

• Musculoskeletal anomalies affected nearly 0.5% of Alaska live births 
annually.

• The prevalence of musculoskeletal anomalies decreased among non-
Native children, and remained steady among Alaska Native children.

• The prevalence of musculoskeletal anomalies was higher among Alaska 
Native children when compared to non-Native children.

• The prevalence of alimentary tract anomalies was highest in the 
Southwest region (0.7% of live births).

Musculoskeletal Anomalies  

47.6 48.7 49.5 

44.3 42.5 

66.4 

0 

20 

40 

60 

80 

100 

Anchorage/       
Mat-Su 

Gulf Coast Interior Northern Southeast Southwest 

Pr
ev

al
en

ce
 p

er
 1

0,
00

0 
Li

ve
 B

ir
th

s 

Prevalence of Musculoskeletal Anomalies by Region   
Alaska, 1996-2011 
 

58.6 

50.1 

40.8 

58.4 

44.4 

35.0 

54.4 

67.4 
54.4 

0 

20 

40 

60 

80 

100 

Pr
ev

al
en

ce
 p

er
 1

0,
00

0 
Li

ve
 B

ir
th

s 

Overall Non-Native Alaska Native 

Note: Because children may 
be reported up to their 6th 
birthday, prevalence beyond 
2006 may be underestimated 

Prevalence of Musculoskeletal Anomalies by Birth Year and Alaska Native Status  
Alaska, 1996-2011 



Alaska Maternal and Child Health Data Book 2012 35 Alaska Birth Defects Registry

ePiDeMioloGiCAl CHArACteristiCs

There is a broad diversity of etiologies among the various musculoskeletal 
anomalies. For example, intrauterine position is an important factor in hip 
dysplasia. Gastroschisis and omphalocele, defects of the abdominal wall, have 
been associated with younger maternal age, alcohol and tobacco use, certain 
medications, infections, and overweight/obesity. Limb deficiencies have been 
associated with maternal diabetes, vascular compromise by amniotic bands or 
other constrictive forces, and exposure to certain medications (thalidomide 
was implicated in 5800 limb defects between 1958 and 1963). Chromosomal 
abnormalities can also cause musculoskeletal defects (10,29).

Unadjusted risk factor analysis revealed the following epidemiological 
characteristics for Alaskan children reported with a musculoskeletal anomaly 
for birth years 1996-2011:

• Males were less likely to be reported with a musculoskeletal anomaly 
when compared to females.

• Children with low birth weights (< 2500 grams) were 4 times more likely to 
be reported with a musculoskeletal anomaly when compared to children 
with normal birth weights (between 2500 and 4500 grams).  

• Alaska Native mothers were 1.4 times more likely to deliver a child with a 
musculoskeletal anomaly when compared to white mothers.  

• Teenage mothers were more likely to deliver a baby with a musculoskeletal 
anomaly when compared to mothers ages 30-39.

• Mothers who reported tobacco use during pregnancy were more likely to 
deliver a child with a musculoskeletal anomaly when compared to mothers 
who did not report tobacco use during pregnancy.

Musculoskeletal Anomalies  05Chapt8_Page4.XLS

Prevalence of Musculoskeletal Anomalies by Selected Birth Characteristics
Alaska, 1996-2011

Child Sex
Female 57.5 -
Male 40.8 ( 0.6 - 0.8 )

Birth Weight
Low and Very Low 165.2 ( 3.4 - 4.8 )
Normal 41.7 -

Maternal Race
White 45.2 -
Alaska Native 62.5 ( 1.2 - 1.6 )
Black 34.7 ( 0.5 - 1.2 )
Asian or Pacific Islander 35.9 ( 0.6 - 1.1 )

Maternal Ethnicity
Hispanic 60.4 ( 0.9 - 1.7 )
Non-Hispanic 48.2 -

Maternal Age
15-19 years 65.7 ( 1.2 - 1.8 )
20-29 years 48.1 ( 0.9 - 1.2 )
30-39 years 45.6 -
40-45 years 36.8 ( 0.5 - 1.3 )

Prenatal Care
First Trimester 47.3 -
Second Trimester 56.8 ( 1.0 - 1.5 )
Later or None 49.5 ( 0.9 - 1.2 )

Maternal Alcohol Use
Reported 45.9 ( 0.6 - 1.4 )
Not Reported 48.8 -

Maternal Tobacco Use
Reported 54.7 ( 1.0 - 1.4 )
Not Reported 47.4 -ref

1.0

0.9
ref

1.2

ref
0.8

ref
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95% CI
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sPeCifiC AnoMAlies
The most common musculoskeletal anomalies in Alaska for birth years 1996-
2011 were congenital hip dislocations (0.2% of live births) and gastroschisis 
and omphalocele (0.1% of live births). These conditions together comprised 
approximately 69% of all musculoskeletal anomalies reported during the 
specified time period.
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trenDs AnD DistriBution

The brain and spinal cord make up the central nervous system. Structural 
anomalies of the central nervous system are typically severe, and many result 
in death of the child. Because of the severity of these anomalies, some infants 
are not carried to term and, therefore, estimates of birth prevalence may 
underestimate the frequency of central nervous system anomalies. 

During birth years 1996-2011, the following trends and distributions were 
observed:

• Central nervous system anomalies affected approximately 0.4% of Alaska 
live births annually.

• The prevalence of central nervous system anomalies decreased overall, 
and most dramatically among Alaska Native children.

• The prevalence of central nervous system anomalies was higher among 
Alaska Native children when compared to non-Native children.

• The prevalence of central nervous system anomalies was highest in the 
Northern and Southwest regions (0.7% of live births).
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ePiDeMioloGiCAl CHArACteristiCs

Birth defects of the central nervous system are thought to be caused by 
interacting genetic and environmental factors. The exact role that these 
factors play in causing central nervous system defects is still unknown. Low 
intake of folic acid prior to pregnancy and in early pregnancy has been shown 
to increase the risk of having a child born with a neural tube defect (a subset 
of central nervous system anomalies). The Centers for Disease Control and 
Prevention (CDC) recommends 400 micrograms of folic acid every day for 
women who are pregnant or planning to become pregnant to reduce the risk 
of neural tube defects (10). 

Unadjusted risk factor analysis revealed the following epidemiological 
characteristics for Alaskan children reported with a central nervous system 
anomaly for birth years 1996-2011:

• Males were slightly more likely to be reported with a central nervous 
system anomaly when compared to females.

• Children with low birth weights (< 2500 grams) were nearly 8 times 
more likely to be reported with a central nervous system anomaly when 
compared to children with normal birth weights (between 2500 and 4500 
grams).  

• Alaska Native mothers were twice as likely to deliver a child with a central 
nervous system anomaly when compared to white mothers .  

• Teenage mothers and mothers ages 40-45 years were the most likely to 
deliver a baby with a central nervous system anomaly.

• Mothers who reported alcohol and tobacco use during pregnancy were 
more likely to deliver a child with a central nervous system anomaly when 
compared to mothers who did not report alcohol and tobacco use during 
pregnancy.

Central Nervous System Anomalies 05Chapt9_Page4.XLS

Prevalence of Central Nervous System Anomalies by Selected Birth Characteristics
Alaska, 1996-2011

Child Sex
Female 38.6 -
Male 43.9 ( 1.0 - 1.3 )

Birth Weight
Low and Very Low 226.5 ( 6.6 - 9.1 )
Normal 29.7 -

Maternal Race
White 32.6 -
Alaska Native 65.6 ( 1.7 - 2.4 )
Black 40.5 ( 0.8 - 1.8 )
Asian or Pacific Islander 35.1 ( 0.8 - 1.5 )

Maternal Ethnicity
Hispanic 28.2 ( 0.4 - 1.1 )
Non-Hispanic 40.9 -

Maternal Age
15-19 years 61.0 ( 1.4 - 2.2 )
20-29 years 38.9 ( 0.9 - 1.3 )
30-39 years 35.6 -
40-45 years 57.5 ( 1.1 - 2.5 )

Prenatal Care
First Trimester 35.7 -
Second Trimester 53.0 ( 1.2 - 1.6 )
Later or None 49.3 ( 1.2 - 1.6 )

Maternal Alcohol Use
Reported 129.2 ( 2.6 - 4.4 )
Not Reported 38.7 -

Maternal Tobacco Use
Reported 74.0 ( 1.8 - 2.5 )
Not Reported 34.6 -ref
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sPeCifiC AnoMAlies
The most common central nervous system anomalies in Alaska for birth years 
1996-2011 were microcephalus (0.2% of live births) and hydrocephalus (0.1% 
of live births). These two conditions together comprised approximately 79% 
of all central nervous system anomalies reported during the specified time 
period. Neural tube defects, which include spina bifida, encephalocele, and 
anencephalus, accounted for the remaining 21% of central nervous system 
anomalies.
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trenDs AnD DistriBution

Birth defects categorized as chromosomal anomalies refer to those that are 
caused by abnormal numbers of chromosomes, or deletions or damage to the 
structure of the chromosome. A trisomy is a common type of chromosomal 
anomaly, and occurs when an infant has an extra copy of a chromosome, 
forming a triad instead of a pair. A characteristic syndrome results, depending 
on which chromosome pair was affected, and may be life threatening. 

During birth years 1996-2011, the following trends and distributions were 
observed:

• Chromosomal anomalies affected approximately 0.2% of Alaska live births 
annually.

• The overall prevalence of chromosomal anomalies remained relatively 
consistent among both Alaska Native and non-Native children.

• the prevalence of chromosomal anomalies was highest in the Northern 
and Southwest region (0.3% of live births).
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ePiDeMioloGiCAl CHArACteristiCs

Most causes of chromosomal anomalies, including trisomy, are unknown. No 
studies have successfully identified behavioral or environmental risk factors, 
but risk has been associated with older maternal age. Though there is currently 
no known way to prevent chromosomal anomalies, the Centers for Disease 
Control and Prevention (CDC) recommends optimizing conditions for a healthy 
pregnancy, such as taking a daily multivitamin with at least 400 micrograms of 
folic acid, not smoking, and not drinking during pregnancy (10). 

Unadjusted risk factor analysis revealed the following epidemiological 
characteristics for Alaskan children reported with a chromosomal anomaly for 
birth years 1996-2011:

• Children with low birth weights (< 2500 grams) were more than 6 times 
more likely to be reported with a chromosomal anomaly when compared 
to children with normal birth weights (between 2500 and 4500 grams).  

• Alaska Native mothers were slightly more likely to deliver a child with a 
chromosomal anomaly when compared to white mothers.  

• Mothers ages 40-45 years were more than 5 times more likely to deliver 
a child with a chromosomal anomaly when compared to mothers ages 
30-39. 

Chromosomal Anomalies 05Chapt10_Page4.XLS

Prevalence of Chromosomal Anomalies by Selected Birth Characteristics
Alaska, 1996-2011

Child Sex
Female 20.2 -
Male 17.8 ( 0.7 - 1.1 )

Birth Weight
Low and Very Low 91.4 ( 5.0 - 8.2 )
Normal 14.3 -

Maternal Race
White 17.7 -
Alaska Native 22.4 ( 1.0 - 1.6 )
Black 17.4 ( 0.5 - 1.8 )
Asian or Pacific Islander 18.8 ( 0.7 - 1.7 )

Maternal Ethnicity
Hispanic 21.5 ( 0.7 - 2.0 )
Non-Hispanic 18.1 -

Maternal Age
15-19 years 13.5 ( 0.4 - 0.9 )
20-29 years 11.9 ( 0.4 - 0.6 )
30-39 years 23.8 -
40-45 years 124.2 ( 3.8 - 7.3 )

Prenatal Care
First Trimester 17.9 -
Second Trimester 22.7 ( 0.9 - 1.8 )
Later or None 19.7 ( 0.9 - 1.4 )

Maternal Alcohol Use
Reported 27.1 ( 0.8 - 2.6 )
Not Reported 18.4 -

Maternal Tobacco Use
Reported 17.5 ( 0.7 - 1.3 )
Not Reported 19.0 -ref
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0.9
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95% CI
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1.2

 2/13/2013



Alaska Maternal and Child Health Data Book 2012 44 Alaska Birth Defects Registry

sPeCifiC AnoMAlies
Three trisomies are classified as major anomalies. These are trisomy 13 (Patau 
syndrome), trisomy 18 (Edward syndrome), and trisomy 21 (Down syndrome). 
The most common chromosomal anomaly in Alaska for birth years 1996-2011 
was trisomy 21 (0.16% of live births). Trisomy 21 accounted for 82% of all 
chromosomal anomalies reported during the specified time period. Trisomy 18 
and trisomy 13 occurred in less than 0.03% of all live births.
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trenDs AnD DistriBution

Major birth defects of the eye and ear include: aniridia, absent or incomplete 
iris; anophthalmia, the absence of the eye (specifically, the absence of the 
globe and ocular tissue from the orbit); microphthalmia, an abnormally small 
eye; congenital cataract, an opaque lens of the eye; anotia, the absence of an 
ear; and microtia, an abnormally small ear. 

During birth years 1996-2011, the following trends and distributions were 
observed:

• Eye and ear anomalies affected approximately 0.1% of Alaska live births 
annually.

• The overall prevalence of eye and ear anomalies decreased slightly among 
both Alaska Native and non-Native children.

• The prevalence of eye and ear anomalies was higher among Alaska Native 
children when compared to non-Native children.

• The prevalence of eye and ear anomalies was highest in the Southwest 
region (0.3% of live births), followed by the Northern region (0.2% of live 
births).

Eye and Ear Anomalies 

10.9 
13.1 

8.1 

23.3 

11.3 

27.9 

0 

10 

20 

30 

40 

50 

Anchorage/       
Mat-Su 

Gulf Coast Interior Northern Southeast Southwest 

Pr
ev

al
en

ce
 p

er
 1

0,
00

0 
Li

ve
 B

ir
th

s 

Prevalence of Eye and Ear Anomalies by Region  
Alaska, 1996-2011 

14.9 

10.3 10.1 
11.3 

8.1 7.2 

25.1 

17.2 18.5 

0 

10 

20 

30 

40 

50 

Pr
ev

al
en

ce
 p

er
 1

0,
00

0 
Li

ve
 B

ir
th

s 

Overall Non-Native Alaska Native 

Note: Because children 
may be reported up to 
their 6th birthday, 
prevalence beyond 2006  
may be underestimated 

Prevalence of Eye and Ear Anomalies by Birth Year and Alaska Native Status  
Alaska, 1996-2011 
 



Alaska Maternal and Child Health Data Book 2012 47 Alaska Birth Defects Registry

ePiDeMioloGiCAl CHArACteristiCs

Eye and ear anomalies may occur in isolation or as part of a syndrome, and 
many have a genetic etiology. Eye anomalies can affect the normal appearance 
of the eye or result in poor vision. Ear anomalies can affect the external, 
middle, or inner ear. Fetal exposure to the rubella virus (German measles) 
can lead to congenital rubella syndrome, which, along with cardiovascular 
anomalies and developmental delay, is associated with eye and ear anomalies 
such as cataracts and hearing impairment (10,29). 

Unadjusted risk factor analysis revealed the following epidemiological 
characteristics for Alaskan children reported with an eye or ear anomaly for 
birth years 1996-2011:

• Children with low birth weights (< 2500 grams) were nearly 9 times more 
likely to be reported with an eye or ear anomaly when compared to 
children with normal birth weights (between 2500 and 4500 grams).  

• Alaska Native mothers were twice as likely to deliver a child with an eye or 
ear anomaly when compared to white mothers.  

• Mothers ages 40-45 years were nearly twice as likely to deliver a child with 
an eye or ear anomaly when compared to mothers ages 30-39 years.

• Mothers who reported alcohol or tobacco use during pregnancy were 
1.6 times more likely to deliver a child with an eye or ear anomaly when 
compared to mothers who did not report alcohol or tobacco use during 
pregnancy.

Eye and Ear Anomalies 05Chapt11_Page4.XLS

Prevalence of Eye and Ear Anomalies by Selected Birth Characteristics
Alaska, 1996-2011

Child Sex
Female 250.1 -
Male 233.4 ( 0.9 - 1.0 )

Birth Weight
Low and Very Low 942.2 ( 8.0 - 9.4 )
Normal 117.5 -

Maternal Race
White 191.9 -
Alaska Native 376.9 ( 1.9 - 2.1 )
Black 219.9 ( 1.0 - 1.4 )
Asian or Pacific Islander 209.5 ( 1.0 - 1.3 )

Maternal Ethnicity
Hispanic 228.2 ( 0.8 - 1.1 )
Non-Hispanic 240.9 -

Maternal Age
15-19 years 270.5 ( 1.1 - 1.4 )
20-29 years 239.3 ( 1.0 - 1.2 )
30-39 years 223.4 -
40-45 years 370.2 ( 1.4 - 2.0 )

Prenatal Care
First Trimester 223.2 -
Second Trimester 263.8 ( 1.1 - 1.3 )
Later or None 273.0 ( 1.1 - 1.3 )

Maternal Alcohol Use
Reported 381.4 ( 1.4 - 1.9 )
Not Reported 235.6 -

Maternal Tobacco Use
Reported 342.3 ( 1.5 - 1.7 )
Not Reported 219.5 -ref
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sPeCifiC AnoMAlies
Eye and ear anomalies are some of the least common major congenital 
anomalies. There are four specific eye or ear anomalies that are classified as 
major anomalies: congenital cataract (0.05% of live births), anotia/microtia 
(0.04% of live births), anopthalmia/microphthalmia (0.04% of live births), and 
aniridia (less than 0.01% of live births).
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GlossArY
Active Surveillance: Surveillance system in which project staff make periodic 
field visits to health care facilities such as clinics and hospitals to identify new 
cases of a health outcome.

Alaska Birth Defects Registry (ABDR): A surveillance program that was 
established in 1996 under Alaska statute 7 AAC 27.012 requiring health care 
providers, hospitals, and other health care facilities to report to the ABDR 
when they have cared for a child with a birth defect listed as a Condition 
Reportable to Public Health.

Alaska Maternal and Child Health Data Book: A recurring publication 
produced by the Maternal and Child Health Epidemiology Unit of the Section 
of Women’s, Children’s, and Family Health of the State of Alaska Department of 
Health and Social Services’ Division of Public Health that provides reliable data 
on maternal and child health issues in the state of Alaska. 

Alaska Native: For the purposes of this data book, “Alaska Native” refers to 
Alaska Native and American Indian people who reside in Alaska, as identified 
by maternal race reported on the birth certificate.

Alcohol Related Birth Defects (ARBD): Collective health outcomes that can 
occur as a result of a person being exposed to alcohol in utero.

Alimentary Tract Anomalies: Congenital anomalies involving the oral cavity, 
pharynx, esophagus, stomach, and intestine.

Anencephalus: Congenital absence of the skull and brain.

Aniridia: Congenital absence of the iris of the eye.

Anopthalmia: Congenital absence of the eye globe.

Anotia: Congenital absence of the ear.

Aortic Valve Stenosis: Congenital heart defect characterized by aortic valve 
narrowing reducing the flow of blood.

Association: State in which two attributes occur together either more or less 
often than expected by chance. Association does not necessarily indicate 
causation.

Atrial Septal Defect: Congenital heart defect characterized by one or more 
openings in the atrial septum.

Atrioventricular Septal Defect (formerly termed Endocardial Cushion Defect): 
Congenital heart defect characterized by a combined atrial and ventricular 
septal defect, and common atrioventricular valve (instead of distinct tricuspid 
and mitral valves).

Bias: Deviation of results or inferences from the truth, or processes leading to 
such systematic deviation. Any trend in the collection, analysis, interpretation, 
publication, or review of data that can lead to conclusions that are 
systematically different from the truth.

Biliary Atresia: Congenital absence of the ducts in the biliary tract.

Birth Year: The year in which a child was born (versus “Report Year”).

Bladder Extrophy: Congenital exposure of the bladder mucosa caused by 
incomplete closure of the anterior bladder wall and the abdominal cavity.

Cardiovascular Anomalies: Congenital anomalies of the heart or great vessels 
present at birth.

Case Fatality Rate: The percentage of people diagnosed as having a specified 
health outcome who die within a certain time after diagnosis. 

Case Verification: A form of active surveillance in which program staff make 
periodic field visits to health care facilities such as clinics and hospitals to 
confirm cases of a reported major congenital anomaly by analyzing medical 
records. Also “Medical Records Abstraction.”

Causation: An identified exposure that directly affects a specified health 
outcome (versus “Association”).

Central Nervous System Anomalies: Congenital anomalies of the brain and 
spinal cord.

Choanal Atresia: Congenital absence of the passageway between the nose and 
pharynx due to a thick bone or thin “membranous” bone.

Chromosomal Anomalies: Congenital anomalies resulting from abnormal 
numbers of chromosomes, or deletions or damage to the structure of the 
chromosome.
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Coarctation of the Aorta: Congenital heart defect characterized by narrowing 
of the descending aorta.

Cohort: for the purposes of this data book, a group of people born during a 
particular period or year is called a birth cohort.

Common Truncus: Congenital heart defect characterized by a single great 
arterial trunk instead of a separate aorta and pulmonary artery. Commonly 
known as truncus arteriosis.

Confidence Interval: A range of values for a variable of interest constructed 
so that if the procedure is used over and over, a certain percentage of the 
intervals will contain the true parameter value. For purposes of this data book, 
95% confidence intervals were used alongside prevalence ratios.

Confounding Variable: An exposure or other characteristic that may influence 
a determination of causality. A confounding variable can be both a risk factor 
for the health outcome as well as associated with the exposure in question. 

Congenital Cataract: Congenital clouding of the lens of the eye.

Congenital Hip Dislocation: Congenital dislocation of one or both hips.

Crude Birth Rate: The number of live births occurring among the population of 
a given geographical area during a given year.

Demographic/Epidemiological Characteristic: An exposure or other 
characteristic being observed or measured that is hypothesized to influence a 
health outcome. Also “Risk Factor.”

Diaphragmatic Hernia: Congenital defect of the muscular diaphragm resulting 
in herniation of the abdominal contents into the chest.

Down Syndrome: Distinctive and common chromosome abnormality 
syndrome caused by an extra copy of chromosome 21. Can be complete 
(Trisomy 21), attached to another chromosome (translocation), or mixed with 
cells containing normal chromosomes (mosaic). Also “Trisomy 21.”

Ebstein’s Anomaly: Congenital heart defect characterized by downward 
displacement of the tricuspid valve into the right ventricle.

Edwards Syndrome: Chromosomal abnormality caused by an extra 
chromosome 18. Also “Trisomy 18.”

Encephalocele: Congenital defect of the skull resulting in herniation of the 
brain.

Epispadias: Congenital defect of the genitals where the opening of the urethra 
is located on the upper side of the penis in boys and between the clitoris and 
labia in girls.

Esophageal Atresia/Tracheoesophageal Fistula: Congenital discontinuity of 
the lumen of the esophagus. Usually associated with a tracheoesophageal 
fistula, which is an abnormal connection between the esophagus and trachea.

Etiology: Source or cause of a specified health outcome.

Exposure: A risk factor or characteristic that can affect a specified health 
outcome.

Eye and Ear Anomalies: Congenital anomalies affecting the eyes or ears.

Frequency: The pattern of health-related characteristics and events in a 
population.

Gastroschisis: Congenital opening of the abdominal wall with protrusion of 
the abdominal contents. Can be distinguished from omphalocele by location 
usually to the right of the umbilicus.

Genitourinary Anomalies: Congenital anomalies of the urinary tract and 
reproductive system.

Geographic Distribution: The six labor market regions designated by the Alaska 
Department of Labor and Workforce Development that includes Anchorage/
Matanuska-Susitna, Gulf Coast, Interior, Northern, Southeast, and Southwest 
regions of Alaska. Also “Region.”

Health Outcome: for purposes of this data book, the health outcome being 
analyzed is birth defects. 

Hirschsprung’s Disease (Congenital  Megacolon): Congenital aganglionic 
megacolon (enlarged colon) due to absent nerves in the wall of the colon.

Hydrocephalus: Accumulation of fluid within the spaces of the brain. Can be 
congenital or acquired.
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Appendices
Hypoplastic Left Heart Syndrome: Congenital heart defect characterized by 
extreme smallness of left-sided structures. Classically, aortic valve/mitral valve 
atresia or marked hypoplasia, ascending aorta, and left ventricle hypoplasia.

Hypospadias: Congenital defect of the penis in which the urethral opening is 
on the underside of the penis.

Low Birth Weight: less than 2500 grams.

Major Congenital Anomaly: A birth defect of serious medical and cosmetic 
consequence to the child. The major congenital anomalies under surveillance 
by the Alaska Birth Defects Registry follow guidelines established by the 
Centers for Disease Control and Prevention.

Medical Records Abstraction: A form of active surveillance in which program 
staff make periodic field visits to health care facilities such as clinics and 
hospitals to confirm cases of a reported major congenital anomaly by analyzing 
medical records. Also “Case Verification.”

Microcephalus: Small head, with corresponding smallness of the brain.

Micropthalmia: Congenital smallness of the eye globe.

Microtia: Congenital smallness or maldevelopment of the external ear, with or 
without absence or narrowing of the external auditory canal.

Musculoskeletal Anomalies: Congenital anomalies of the limbs, abdominal 
wall, and diaphragm.

Normal Birth Weight: Between 2500 and 4500 grams.

Obstructive Genitourinary Defect: Congenital narrowing or absence of the 
urinary tract structure at any level. Severity often depends upon the level of 
the obstruction.

Omphalocele: Congenital opening of the abdominal wall with protrusion of the 
abdominal contents. Can be distinguished from gastroschisis by location within 
umbilical ring.

Oral Clefts: Includes cleft lip (congenital defect of the upper lip in which there 
is incomplete closure) and cleft palate (congenital defect in the closure of the 
palate; the structure which separates the nasal cavities and the back of the 
mouth. May involve the soft palate, hard palate or alveolus).

Passive Surveillance: Surveillance system in which either available data on 
reportable conditions are used or reporting is mandated or requested with the 
responsibility for the reporting falling on the health care provider.

Patau Syndrome: Chromosome abnormality caused by an extra chromosome 
13. Also “Trisomy 13.”

Patent Ductus Arteriosus: Congenital heart defect characterized by 
persistence of the fetal blood vessel connecting the pulmonary artery and the 
aorta.

Positive Predictive Value: The probability that a child truly has the health 
outcome being reported.

Prenatal: The entire period of pregnancy.

Prenatal Care: Health care services provided to a woman between conception 
and delivery that are pregnancy-related. Prenatal care, for purposes of this 
study, were categorized as beginning in the first trimester (first 3 months 
of pregnancy), second trimester (months 4-6 of pregnancy), third trimester 
(months 7-9 of pregnancy), or none at all/not reported.  

Prevalence: The number of affected persons present in the population at a 
specific time divided by the number of persons in the population at that time 
(i.e., the proportion of the population that is affected by a health outcome for 
a specified period of time).

Prevalence Ratio: A comparison of two prevalences in order to determine 
a prevalence ratio of a specified health outcome among the exposed versus 
unexposed.

Pulmonary Valve Atresia/Stenosis: Congenital heart defect characterized by 
absence (or narrowing) of the pulmonary valve or pulmonary artery itself.

Pyloric Stenosis: A congenital narrowing of the opening of the stomach into 
the small intestine.

Rectal and Large Intestinal Atresia/Stenosis: Congenital absence, closure or 
constriction of the large intestine, rectum or anus.

Reduction Deformity Upper(Arms)/Lower (Legs): Congenital absence of a 
portion or entire limb.
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Region: The six labor market regions designated by the Alaska Department 
of Labor and Workforce Development that includes Anchorage/Mat-Su, Gulf 
Coast, Interior, Northern, Southeast, and Southwest regions of Alaska. Also 
“Geographic Distribution.”

Renal Agenesis/Hypoplasia: Congenital absence of the kidney.

Report Year: The year in which a child was reported to the Alaska Birth Defects 
Registry (versus “Birth Year”).

Risk Factor: An exposure or other characteristic being observed or measured 
that is hypothesized to influence a health outcome. Also “Demographic/ 
Epidemiological Characteristics.”

Sentinel Condition: A condition of special interest to the Alaska Birth Defects 
Registry that undergoes medical records abstraction and case verification. 

Spina Bifida: Neural tube defect with protrusion of the spinal cord and/or 
meninges.

Syndrome: A set of health outcomes occurring together.

Temporal Pattern: Pattern or occurrence over a period of time, generally years 
or decades. Also “Trend.”

Tetralogy of Fallot: Congenital heart defect composed of ventricular septal 
defect, pulmonary stenosis or atresia, displacement of the aorta to the right, 
and hypertrophy of right ventricle.

Transposition of Great Vessels: Congenital heart defect in which the aorta 
arises from the right ventricle, and the pulmonary artery arises from the left 
ventricle (opposite of normal).

Trend: Pattern or occurrence over a period of time, generally years or decades. 
Also “Temporal Pattern.”

Tricuspid Valve Atresia/Stenosis: Congenital heart defect characterized by the 
absence (or narrowing of) of the tricuspid valve.

Trisomy 13: Chromosome abnormality caused by an extra chromosome 13. 
Also “Patau Syndrome.”

Trisomy 18: Chromosomal abnormality caused by an extra chromosome 18. 
Also “Edwards Syndrome.”

Trisomy 21: Distinctive and common chromosome abnormality syndrome 
caused by an extra copy of chromosome 21. Can be complete (Trisomy 
21), attached to another chromosome (translocation), or mixed with cells 
containing normal chromosomes (mosaic). Also “Down Syndrome.”

Unadjusted Analysis: Analysis of risk factors without adjustment for possible 
confounding variables. Also “Univariate Analysis.”

Univariate Analysis: Analysis of risk factors without adjustment for possible 
confounding variables. Also “Unadjusted Analysis.”

Ventricular Septal Defect: Congenital heart defect characterized by one or 
several openings in the ventricular septum.

Very Low Birth Weight: less than 1500 grams.
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teCHniCAl notes
Significance
All statistical analyses were performed at a significance level of alpha=.05.  

Trend Analyses
Trend analyses were performed using Mantel Haenszel Chi-square for trend 
analysis. Because birth defects are rare events, trends for major congenital 
anomalies are graphed as three-year moving averages. However, all trend 
analyses are performed on the single year data, not moving averages data. 
Although the graphs of trends may show what appears to be a declining trend, 
it should be noted that these are moving averages and the decline may not be 
statistically significant since the analysis is performed on single year data, not 
the averaged data.  

Moving Averages
Moving averages are overlapping sequences of time periods that are used to 
smooth out the year-to-year variability that is often observed when dealing 
with small numbers. A general formula for calculating the first and second time 
periods using the moving average method is as follows:

Percent Change
Percent change between two time periods is calculated as follows:

Prevalence Ratios
Prevalence ratios, the ratio of two prevalence estimates, are used to compare 
the prevalence for two populations and are similar to rate ratios.  Relative 
prevalence was calculated as follows:

Note:  The multiplier, 10n, must be the same for both rates. A prevalence ratio 
of 1.0 indicates that there is no difference in the race-specific or age-specific 
rates for the two populations being compared. It is customary for the group of 
interest to be labeled as population 1 and the reference group as population 2, 
so, the group of interest is always in the numerator.
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Case Fatality Rates
Case fatality rates, the percentage of people diagnosed as having a specified 
health outcome who die within a certain time after diagnosis, are used to 
measure the severity of that health outcome. Case fatality rates for infants 
diagnosed with a major congenital anomaly were calculated as follows:

Appendices
Case Fatality Rates 
Case fatality rates, the percentage of people diagnosed as having a specified health outcome 
who die within a certain time after diagnosis, are used to measure the severity of that health 
outcome. Case fatality rates for infants diagnosed with a major congenital anomaly were 
calculated as follows: 
 

 
 

where  CFR = case fatality rate 
MCAd = number of children diagnosed with a specified major  
congenital anomaly who died 
MCAt = total number of children diagnosed with a specified  
major congenital anomaly  

 
so  CFR would give a rate per 10,000 
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