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Executive Summary

Introduction

The state of North Dakota monitors 43 major congenital anomalies, or birth dafeigseport

presents an analysis of birth defects in North Dakota from 200Lgh2005. The report

present the rates for the 24 birth defects thatl incidences of 10 or more. In addition, 95

percent confidence intervadésoare presented. Withilmé summary of results and the report,

the 24 birth defects are divided into sections based on thenaicat site of the malformation

For purposes of compari son, N o rAlaska, Daokadot a 6 s r a
and Utaf\,

In addition to aalysis of birth defect information, information regarding population
characteristics for North Dakota alsgrovided, including population distribution and
population characteristics, as welldmracteristics of live births and birgiregnancy, and death
data. Detailed incidence and prevalence for all 43 birth defects are provided in the Appendix
Tables section of the Appendices. Additiosi@teand national data, a glossary, a list of
acronyms, birth defect resources, and refereatsareprovided as appendices.

What Are Birth Defects?

Birth defects are defined as abnormalities of structure, function or body metabolism that are
present at birth.

The major categories of birth defects tracked in North Daktarganized accard to the
anatomical site of the anomaly. The categories in which thereamnerealies witHLO or more
incidents in 2001 thragh 2005 in North Dakota includeentral nervous system defects (also
referred to as neural tube defects), cardiovascular deteotacial defects, gastrointestinal
defects, genitourinary defects, musculoskeletal defects, chromosomal defkother defects
Additional categorietrackedinclude eyadefectsand ear defects.

North Dakota Birth Defects Monitoring System

TheNorth Dakota Birth Defects Monitoring System (NDBDMS) was established in 2003 as a
means of identifying and collecting information about all babies born with certain birth defects in
North Dakota.

The surveillance method of thddBDMS is passive casescertainment where the surveillance
program receives reports of birth defects from data sources such atfiifitetes, death

certificatesand fetal death certificates Me di cai d c¢cl ai ms payment and
Servicegprogram data Thes data were provided to the North Dakota State Data Center by the
North Dakota Department of Health for purposes of presenting the informatius ieport.

! Due to variability in the methods used by state birth defects surveillance systems and differences in populations
and risk factors, state prevalence estimates may not be directly comparable with national estimates or those of other
states.

4



Highlights
Population Characteristics

North Dakota had 64184 people as of July 2008, amas ranked 48 in population size
in the United State'$”

North Dakota is predominantly white. American Indian and Alaska Natives are the
stateds | dPgest minority.

Approximately7 percent oNorth Dakota residenive births from 2001 to 2005 wer
children with low birth weight (less than 2,500 grams).

Of mothers who gave live birth from 2001 to 200peBcent were in their teen3hirty
percentof mothers were unmarried hirteenpercent of mothers started prenatal care in
their second triraster or lateor did not receive prenatal care. One percent of mothers
reported using alcohol during their pregnaranyd 17 percent reported using tobacco
during their pregnancy.

The number of births in North Dakota has been increasing, rea®{38gin 200 (up
from 7,664in 2001) Nor t h Da k o treadhedl3.05per 1,000 ressddents 2006
(up from 11.93 per 1,000 residents in 2001)

The numbes of infant and neonatal deatlmsNorth Dakotahavefluctuated, with an
annualaverage ob3infant deaths an89 neonatal deaths fro2001 through 2005

Major Congenital Anomalies in North Dakota

There were 39,955 live births in North Dakota from 2001 through 2005. Of these live
births, 1,240 (Percenthad major congenital anomalies, although some live births may
have one or more congenital anomaly.

Cardiovasculabirth defectswerethe most common type of anomatyNorth Dakota
from 2001 through 200%8 percent ottongenitakknomaliesvere cardiovasular defects.
An additional 1Qoercent were gstrointestinal defects, ang8rcent were central
nervous system defects.

Summary of Birth DefectsWith 10 or More Incidencesin North Dakota
Central Nervous SystenmDefects(Also Called Neural Tube Defects)

North Dakota hdfour centrdnervous system birth defeatsth an incidence of 10 or
morefrom 2001 through 2005 The defects, along with Nor
live births, are as followsnercephalug2.50) hydrocephalusvithout spna bifida
(7.76) microcephalu$8.51) and spina bifidavithout anencephalu$.76)
0 The North Dakota rate fanicrocephaluswa | ower t han Al askabbs
slightlyhigre r 't han UDorth bakad®d 5 artrmetrazeploalus wa
statisticallysimi ar t o Col oradods rate.



o North Dakot® gtefor anercephalus wastatistically similar to the rates of
Coloradoand Utah.No data were provided for Alaska.

o North Dakotads rates for hydrocephal us
withoutanencephalus were statistically similar to the rates of Alaska, Colorado,
and Utah.

Cardiovascular Defects

North Dakota hd 10 cardiovasculabirth defects with an incidence of 10 or mén@m
2001 through 2005Thedefecs, alongwithN o r t h  Datekpertl@08Glive births,
are as followsaortic valve stenosi®.75) atrial septatiefect(62.57) coarctation of
aorta(5.51) endocardial cushion defd@ 00) hypoplastic left heart syndronj@.50),
patent ductus arterios32.29) pulmonary vlve atresiaandstenosig13.01) tetralogy
of Fallot (4.51) transposition of great arterigs76) and ventricular septadefect
(44.55)

o North Dakot® mateof atrial septalefectwasmu c h | ower t haadh Al as k
slightly | oweat ¢ hanN&Crt o r Budhohiyteathas r at e
Utahbés rate.

o North Dakot® gtefor patent ductuarteriosus wemuchl ower t han Al ask
rateandst at i sti cal |l y s i Noidatawere provideddol Wah.ad o 6 s

o Nort h Da Kooverdrioutar septatdefectwa much | ower t han /
rate and much higher téhenmiculbrtseptaldefectr at e .
ratews statistically similar to Col orado6:

o North Dakot® gates for aortic valve stenosis, coarctation of aerdpcardial
cushion defect, hypoplastic left heart syndrome, pulmonary atesiaand
stenosistetralogy offallot, and tansposition of great arteries mgestatistically
similar o the rates of Alaska, Coloradod Utah.

Orofacial Defects

North Dalotahad two orofacial birth defects with an incidence of 10 or nforen 2001
through 2005 The defects, along with North Dako
follows: cleft lip with and without cleft palatél0.01)and cleft palate without clefip
(10.76)
o North Dakot® gtes forbothcleft lip with and without cleft palatand cleft
palate without cleft lipverestatistically similar to the rates of Alaska, Colorado
and Utah.

Gastrointestinal Defects

North Dakota hadwo gastrointestinal kil defects with an incidence of 10 or mérem
2001 through 2005 The defect s, along with North De
are as followspyloric stenosi¢21.52)and ectal and large intestinatresia/stenosis
(5.76)
o Nort h Da Koopylerid stenagsiawsd i ghtl y higher than U
statistically similars to Al askads and C
o Nor t h Da Koorectaltasd larga intestinatresia/stenosis wastatistically
similar to the rates of Alaska, Colorado and Utah.



Genitourinary Defects

North Dakota hd two genitourinary birtidefects with an incidence of 10 or mdrem
2001 through 2005 The defects, along Wilivwehirth®or t h De
are as followshypospadias and epispad{@8.26)and enal agenesis/hypoplagi&76)
o Nort h Da Koohypodpadias aad epispadimas much lower than
Al askaods andsa@al droadkobdd hramt &Jt ahds rat e.
o Nort h D a Koorenal dagenesiséhypeplasiaswstatistically similar to the
rates 6 Alaska, Colorado and Utah.

MusculoskeletalDefects

North Dakota hd two musculoskeletal birtdefects with an incidence of 10 or more
from 2001 through 2005 The defects, along with North
births, are as followsongenital hip dislocatiofv.01)anddiaphragmatic hernig.00)
o Nort h Da Koocorménisal hip disloeatiowas]l ower t han Al aska
Col or a & oNO dataweeetprevidedor Utah
o Nort h D a Koodiaphdagmaticddrreaasstatisti@ally similar to the rates
of Alaskg Coloradoand Utah

Chromosomal Defects

North Dakota hd one chromosomal birttiefect with an incidence of 10 or mdrem
2001 through 2005 The defect, al ong wDlivlhbirtNspis t h D a k
as follows:Down s/ndrome Trisomy 21)(12.26)
o Nort h Da KooDoanisgdrama Trisomy2l)waslowerthanCo |l or ado 6 s
rateandst ati stically similsar to Al askads an

Other Defects

North Dakota had one birth defebat fell under the category of other defects with an
incidence of 10 or more fro2001 through 2005 The defect, along wi
rate per 10,000 live births, is as follovistal alcohol spectrum disorder (FAS(3)26)
o Nort h Da KooRAGDHceuldma beecompared the rates of Alaska,
Colorado and Utabecauseo data were provided féinese states
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Introduction

Birth defeds are defined as abnormalitigfsstructure, function or body metabolism that are
present at birth. Birth defects can leadntental or physical disabilities, years of lifest, illness
and longterm disabilities thaaresometimedatal. There arenore thard,000 known bith
defects in the United States. Birth defects are the leading chidant death in the first year of
life. About 70 percent of all birth defedtave mmknown causehoweverenvironmental
genetics, dietaryand personal risk factors are all possible contributobéth defects.

A birth defect is a problem that happens whil
body. Most birth defects happen ding the firstthreemonths of pregnancy. A birth defect may

affect how the body looks, worla both. It can be found before birth, at birth or anytime after

birth. Most defects are found within the first year of lif@ome birth defects (such as cligftor

clubfoot) are easy to see, but others (such as heart defects or hearing loss) are found using special
tesk (such as Xays, CAT scanser hearing tests)Birth defects can vary from mild to severe.

Babies with birth defects may need surgery deotnedical treatments, but, if they receive the

help they need, thegmbies often lead full lived,

The North Dakota Birth Defects Monitoring System (NDBDMS) was established in 2003 as a
means of identifying and collecting information about all babas with certain birth defects in
North Dakota.The monitoring program analyzes data about babies born with health problems to
help researchers and heattire providers learn more about preventing these problems in the
future. The primary purpose dhe NDBDMS is to provide a means for accurate antbugate
tracking in order to determine if affected chddrhave access to needed heedtte and other
services necessary to treat their condition.

NDBDMS tracks43 birth defects in the statising a nethod of passive case ascertainnierd.,

data are obtained from birth, death and fetal death certifjddesdicaid claims data and

Chil drenbds Speci al H eBirth tefectssame rcategarized@npal o gr am d a
nervous system defects (aledarred to ageural tube defectscardiovascular defectsye

defects, ear defectsrofacial defects, gastrointestinal defects, genitourinary defects,

musculoskeletal defects, chromosomal defants other defectsOf the 43 birth defects, 24 had
incidences of 10 or more in the time period of 2001 through 2005.

For these4 birth defects, we present a picture of the anomaly, a definition of the anomaly, and
comparative data betwe&orth Dakota, Alaska, Coloradmd Utah(when available) North

Dakaa, Coloradand Utah are all states within the same region of the Natiorihl[Befects
Prevention Network Alaska alsas included for comparison becauseitsfsizeablgroportion

of American Indian/Alaska Natives, which is Nortalx ot a 6 s Iitagroge st mi no

The four states also are comparable in their methods of surveill&moédar to North Dakota,
Alaska uses a passive case ascertainment surveillance method. Colorado and Utah use a
combination of active and passive case ascertainment.

Datafor all 43 birth defects can be found in the Appendix Tables.
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North Dakota Population Distribution

Comprisingapproximately 2 percent of tlewerall land mass of the United Statisrth
Dakotaoccupie$8,975.93quaremiles

Representing 0.2 percent of the populatiothe United Stateand mnking 48" among
the 50 states, North Dakotads poPulation e

In North Dakota, wites accoudfor91p er c ent  opbpulatibnm 2608 at e 0 s
American Indian and Alaska Nativeenstitute 6 percentplacks male up 1 percent, and
Asian or Pacific Islandsemade up 1 7gaercent. Two percent of North Dakotans indicated
that they were of Hispanic ethnici’

Nor t h Dredao dagevasssimilarto the United States 2008(37.1years and 38.
years, respectivelyj”

Location of North Dakota
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North Dakota Population Characteristics

The following population characteristics describedabe, gendeand raciafeatures of North
D a k o overdlgopulation

Table 1. North Dakota Population Distribution by Age,2008")

North Dakota Residents
Age Number Percent
Younger tharb years 41,896 6.5
51 9 years 36,706 5.7
10 14 years 38,826 6.1
1519 years 48,165 7.5
20i 24 years 60,084 9.4
25/ 34 years 80,504 12.5
35 44 years 74,409 11.6
45 54 years 94,271 14.7
5559 years 41,099 6.4
60i 64 years 31,245 4.9
65/ 74 years 43,583 6.8
75 84 years 32,921 5.1
85 years and older 17,772 2.8
Total population 641,481 100.0
Median age (in years) 37.1

Table 2. North Dakota Population Distribution by Sex,2008%”

North Dakota Residents

Sex Number Percent
Male 321,933 50.2
Female 319,548 49.8
Total population 641,481 100.0

Table 3. North Dakota Population Distribution by Race,2008"

North Dakota Residents

Race Number Percent

White alone 586,272 91.4
American Indian and Alaska

Nativealone 35,666 5.6
Black alone 6,956 1.1
Asianor Pacific Islandealone 5,095 0.8
Two or more races 7,492 1.2
Total population 641,481 100.1

Note: These data represent race alone or in combination with one or more other races. The nundmadanay
more than the total population and the percentages may add to more than 100 percent because individuals may
report more than one race.

14



Characteristics of Live Births in North Dakota

Characteristics of | i ve bthrdartificate and registeredcassiane nt e d
vital record with the state of North Dakot a.
birth, as well as demographic, medical and behavioral factors affecting the pregnancy.

Table 4presensinformation on he number ofive births from2001through2005 by child sex
andbirth weight Tables 5 and 6 presanformation about maternal characteristics, including
maternal education levelsace, ageyse ofprenatal care, reported alcohol and tobacco use
during pregnancy, and marital status

Table 4. Characteristics of North DakotaResidentLive Births From 2001 Through 2005

Live Births
Characteristics Number Percent
Total births 39,955 100.0
Total Births by Year
2001 7,664 19.2
2002 7,755 19.4
2003 7,976 20.0
2004 8,179 20.5
2005 8,381 21.0
Sex of Child
Female 19,502 488
Male 20,463 51.2
Birth Weight
Low (less than 2,500 grams) 2,639 6.6
Normal 37,316 93.4

Table 5. Education Level of North Dakota Mothers Who Gave Birth by Age Groug-rom
2001Through 2005

North Dakota Mothersd Educati on

College Past

High School Bachel Bachel

or Lower Some College Degree Level Unknown Total
Age of Mother # %* # % # % # % # % # %*

15i 19 years 2,933| 21.0 263 2.2 2 0.0 0 0.0 7 4.1] 3,205 8.2
20i 29 years 8,710| 62.3| 7,884| 64.7| 4504| 519| 1,909 45.0 82| 47.7| 23,089| 58.8
30i 39 years 2,137| 153| 3,822| 31.3| 3,980| 459| 2,195| 517 37| 215| 12,271 31.0
40i 45 years 169 1.2 218 1.8 180 2.1 135 3.2 5 2.9 707 1.8
Missing/other 39 0.3 5 0.0 9 0.1 5 0.1 41 | 23.8 99 0.3
Total 13,988 | 100.1| 12,192| 100.0( 8,675| 100.0| 4,244 | 100.0 172 | 100.0| 39,271| 100.1

*Percentages may not equal 100.0 due to rounding.
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Table 6. Characteristics of North Dakota Mothers Who Gave Birth From 2001 Through

2005

Mothers Who Gavel.ive Birth
Characteristics Number Percent
Total nothers 39,271 100.0
Maternal Race
White 33,262 84.7
American Indian and Alaskan Native 4,904 12.5
Black 515 1.3
Asian or Pacific Islander 498 1.3
Other 6 0.0
Missing 86 0.2
Maternal Age
1519 years 3,205 8.2
201 29 years 23,089 58.8
30i 39 years 12,171 31.0
401 45 years 707 18
Missing and others 99 0.3
Started Prenatal Care
First trimester 33,454 85.2
Second trimester 4,380 11.1
Later or none 890 2.3
Missing or unknown 547 1.4
Self-Reported Maternal Alcohol Use During Pregnancy
Used 383 1.0
Did notuse 38,568 98.2
Missing 320 0.8
Self-Reported Maternal Tobacco UseDuring Pregnancy
Used 6,545 16.7
Did not use 32,503 82.8
Missing 223 0.6
Maternal Marital Status
Married 27,595 70.3
Unmarried 11,666 29.7
Unknown 10 0.0

*Percentages may netjual 100.0 due to rounding.
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North DakotaBirth, PregnancyFertility and DeathData

Data regarding births, pregnancies, fertility and deatagdoamd in Tables trough 15. Birth
data includenumber of births in Table 7, ratios in Table 10, and ratesleTE3. Pregnancy
data includenumbers of pregnancies in Table 8, ratios in Table 11, and nafeble 14. Death
data includenumber of deaths in Table 9 and ratios in Table 12. Fendtes are presented in

Table 15.

Table 7. North Dakota Resident Births 2001Through 2006

Number of Resident Births

Low Weight

Teenage Births to Births (Less

Total Births Unmarried Than 2,500

Year Births (Ages 1519) Mothers Grams)

2001 7,664 712 2,132 528
2002 7,755 657 2,250 498
2003 7,976 634 2,276 533
2004 8,179 631 2,447 542
2005 8,381 668 2,698 538

Table 8. North Dakota Resident Pregnancies2001Through 2005

Number of Resident Pregnancies

Teenage

Total Pregnancies PregnanciesAmong

Year Pregnancies* (Ages 1519) Unmarried Women
2001 8,453 889 2,762
2002 8,572 826 2,905
2003 8,835 794 2,957
2004 9,064 806 3,168
2005 9,347 829 2,957

*Pregnancies are resident live births plus fetal def@bathof afetusat 20 weeks of gestatioor morg plus
induced terminations of pregnancy.

Table 9. North Dakota Resident Deaths2001Through 2005

Number of Resident Deaths

Year Infant Deaths* Neonatal* Deaths
2001 63 42
2002 49 33
2003 57 46
2004 45 36
2005 50 36

*An infantdeath is aleath to a newborn less than 1 year old

**A neonatal death is a death to an individual less than 28 days old.
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Table 10. North Dakota Resident Birth Ratios, 2001T hrough 2006

Resident Birth Ratios
Teenage Birth Ratios Among Low Weight Birth
Birth Ratios Unmarried Ratios (Less Than

Year (Ages 15 19y Mothers** 2,500 Gramg***
2001 92.90 278.18 68.89
2002 84.72 290.14 64.22
2003 79.49 285.36 66.83
2004 77.15 299.18 66.27
2005 79.70 321.92 64.19

*Ratio is equal to teenadjge births divided by total residetive births multiplied by 1,000.
** Ratio is equal tdive birthsto unmarried motherdivided by total residerive births multiplied by 1,000.
*** Ratio is equal to low weighitve births divided by total residefive births multiplied by 1,000.

Table 11. North Dakota Resident Prgnancy Ratios 2001T hrough 2006

Resident Pregnhancy Ratios
Teenage
Pregnancy Ratios Pregnancy RatiosAmong
Year (Ages 15 19y Unmarried Women**
2001 105.17 326.75
2002 96.36 338.89
2003 89.87 334.69
2004 88.92 349.51
2005 88.69 365.79

*Ratio is equal to teenage pregnancies divided by total resident pregnancies multiplied by 1,000.
** Ratio is equal to out of wedlock pregnancies divided by total resident pregnancies multiplied by 1,000.

Table 12. North Dakota ResidentDeath Ratiog 2001T hrough 2006

Resident Death Ratios
Year Infant Death Ratios* Neonatal Death Ratios**
2001 8.22 5.48
2002 6.32 4.26
2003 7.15 577
2004 5.50 4.40
2005 5.97 4.30

*An infant death is a death to a newborn less than 1 year old. Ratio is equal to infant deaths divided by total resident
live births multiplied by 1,000.

**A neonatal death is a death to an individual less than 28 days old. Ratio is equal to nesathsativided by

total resident live births multiplied by 1,000.
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Table 13. North Dakota Resident Birth Rates 2001Through 2006

Resident Birth Rates

TeenageBirth Rates**

Year Total Birth Rates* (Ages 1519)
2001 11.93 27.53
2002 12.08 25.41
2003 12.42 24.52
2004 12.74 24.40
2005 13.05 25.83

*Rate is equal to total residdivte births divided by total resident population multiplied by 1,000.
** Rate is equal to teenatiee births divided by female teen population multiplied by 1,000.

Table 14. North Dakota Resident Pregmancy Rates 2001Through 2006

Resident Pregnancy Rates

Teenage Pregnancy

Total Rates**
Year Pregnancy Rates* (Ages 1519)
2001 13.16 34.38
2002 13.35 31.94
2003 13.76 30.71
2004 14.11 31.17
2005 14.55 32.06
*Rate is equal to total pregnancies divided by total resident population multiplied by 1,000.
** Rate is equal to teenage pregnancies divided by female teen population multiplied by 1,000.
Table 15. North Dakota Resident Fertility Rates, 2001 hrough 2006
Year Resident Fertility Rates
2001 56.61
2002 57.29
2003 58.92
2004 60.42
2005 61.91

*Rate is equal ttotal residentive birthsdivided byfemale population agel 5 44 multiplied by 1,000.
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North DakotaBirth DefectsMonitoring System

The North Dakota Birth Defects Monitoring System (NDBDMS) was established in 2003 as a

means of identifying and collecting information about all babies born with céitdindefects in
North Dakota. The monitoringprogram analyzes data about babies born with health problems to

help researchers and heattiire providers learn more about preventing these problems in the

future. North Dakota monitors 43 major congenital anomalies in the categories of central

nervous gstem, eye, ear, cardiovascular, orofacial, gastrointestinal, genitgurinar
musculoskeletal, chromosonaaid other birth defects.

The primary purpose of the NDBDMS is to provide a means for accurate dodlafe tracking
in order to determine if affeetl children have access to needed hezlth and other services

necessary to treat their condition.

The ICD-9 codedound in Table & come from the International Statistical Classification of
Diseases and Related Health Problems and are used iddmify and classify birth defects.

Definitions of the birth defectscanbeound i n t he AGlI ossary
Appendices.ICD-10 & CDC/BPA Codes can be found in Appendix Table 4.

Table 16. Birth Defects Monitoring SystemICD -9 Codes

of

Birth Defect \ ICD-9 Code
Central nervoussystem

Anencephalus 740.00
Encephalocele 742.00
Hydrocephalus without spinafiola 742.30
Microcephalus 742.10
Spina lifida 741.00

Eye

Aniridia 743.45
Anophthalmia/microphthalmia 743.00, 743.10
Congenitakcataract 743.30743.34
Ear

Anotia/microtia 744.01, 744.23
Cardiovascular

Aortic valve stenosis 746.30
Atrial septal @fect 745.50
Coarctation of aorta 747.10
Common tuncus 745.00
Ebsten's anomaly 746.20
Endocardial cushion defect 745.60,74561,74569
Hypoplastic left heart syndrome 746.70
Patent ductus arteriosus 747.00
Pulmonary valve anomalies 747.30
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Birth Defect ICD-9 Code
Pulmonary valve atresia and stenosis 746.01,746.02
Tetralogy of Fallot 745.20
Transposition of great arteries 745.10,74511,74512,74519
Tricuspid valve atresia and stenosis 746.10
Ventricular septal defect 745.40
Orofacial

Choanaltresia 748.00
Cleft lip with and without cleft palate 749.10
Cleft palate without cleft lip 749.00
Gastrointestinal

Biliary atresia 751.61
Esophageal atresiatfracheoesophageal fistula 750.30
Hirschsprung's disease 751.30
Pyloric stenosis 750.50
Rectal and large intestinatresia/stenosis 751.20
Genitourinary

Bladder exstrophy 753.50

Hypospadias and Epispadias

752.61, 752.62

Obstructive gendurinary defect

753.20, 753.60

Renal agenesis/hypoplasia

753.00

Musculoskeletal

Congenital hip dislocation

745.30,74531,74535

Diaphragmatic hernia

756.60

Gastroschisis/omphalocele

756.79

Reduction deformity, lower limbs

755.30 755.39

Reduction deformity, upper limbs

755.20755.29

Chromosomal

Down syndrome (Trisomy 21) 758.00
Edwards syndrome (Trisomy 18) 758.20
Patausyndrome (Trisomy 13) 758.10
Other

Amniotic Bands -
Fetus or newbm affected by maternal alcohate 760.01
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Data Collection Methodology

Description of Passive Surveillance Method

The North Dakota Birth Defects Monitoring Program is a passive surveillance system. Data are
collected and linked from three secondary data sources: vital records informatiorchealth

claims data, and program information, specifically, the Child®pécial Health Services

program in the North Dakota Department of Health.

Security and Confidentiality: The NDBDMS wi | | adhere to the nASt
|l ndi vidually Il dentifiable Protected Health In
Partability and Accountability Act of 1996 (HIPAA), as well as all policies and procedures

established by the North Dakota Department of Health and the North Dakota Department of

Health related to release or reporting of personally identifiable protectid iméarmation.

Case inclusion criteria

e Live birth to a North Dakota resident mother or a fetal death (20 vggestation or mopefrom
2001 to 2005

e Verification of a diagnosed birth defects using ICO®I or ICD-10CM codes from at least
one of the thredata sources

Data collected

e Demographic information
e Risk factors

e Service utilization

e Health-care history

Five-year rates rather than singfear rates are used to improve statistical stability of the data.
As a general rule, rates based on fewer #ltanbserved cases are considered unreliable and are
less likely to reflect true rates than are those based on a larger number of cases.

Prevalence rates are estimates of the true prevalence, which is unknown. Caution should be used
when interpreting ratdsased upon a small number of events. Confidence intervals were

calculated for North Dakota rates. The degree of precision or certainty of a rate is reflected by

the width of the confidence interval, with a wider interval indicating less precision.

The pevalence of birth defects reported by surveillance systems can vary considerably due to
differences in case definitig the method of case ascertainmamd the types of data sources
used. Major approaches to birth defects surveillance consist of aatiwe@ascertainment and
passive case ascertainmeActive case ascertainment generally involves several staff members
who confirm every diagnosis that is identified through data sources.

In the passive case ascertainment approach, the surveillance program receives case reports of
birth defects from data sources. The completeness of ascertainment is highly dependent on the
number of types of data sources used by the surveillance progdaom éime consistency of case
reporting from the data source. Since the case reports uateigt confirmed by the staff in a
passive case ascertainment program, it is particularly important for these programs to implement
quality assurance proceduremeessively. In passive surveillance, the programs should evaluate
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their surveillance approaches realy for accuracy, completenessd timeliness and should be
creative in identifying strategic means of quality improvement.

In passive surveillanggéhe level of interaction between programs and reporting sources varies,
as does the method of reporting. Many programs merge or extract pertinent information into the

surveillance programdés dat abase atombimatioaof sour ce

reporting methods to develop as complete an identification of birth defects cases as possible
within the resources available. Regardless of the method used, operating a surveillance system
that receives case reports from data sources requires thhramrtmidentify and use multiple

data reporting sources, provide detailed instructions to case reporting sources, nurture the
relationship between the program and the reporting data source, and evaluate the quality and
difference between the data sourcéhef case reports received.

Review of Data Sourced)sed:

1. North Dakota Division of Vital Records
All resident birthcertificate, death certificatend fetal death certificate fil@és 2001
through2005werereviewed to determine if a diagnosis of on¢haf selected birth
defects was made onthe chib s b i rottfdta) deathecertifidate.

A. Birth Certificates
In order for a determination of the presence of one of the selected birth defssts
made from the birth certificate file, an I€Dor ICD-10 diagnosis must be present in
one or more of the congeri@omaly description columns. dongenital anomaly
code is not sufficient to determine the presence of a birth defect.

B. Death Certificates
In order for a determination of the presence of one of the selected birth defects to be
made from the death certificate file, an ®r ICD-10 diagnostic code for one of
the selected birth defects mib&present in either therimary Causeof Deathor the
Contributing Cause of Deattolumn.

C. Fetal Death Certificate 0 weeks gestatiomr more)
In order for a determination of the presence of one of the selected birth defects to be
made from the fetal death certificate file, an K@Dr ICD-10 diagnostic code for one
of the selected birth defects must be present in one or more of the congenital anomaly
description columns or in either tReimary Cause of Deatbr theContributing
Cause of Deatlsolumn.

2.Chil drendés Spec (CoHS)RbgralhData Ser vi ces
A list of children with any of the selecteliagnoss and a date of birthf January 1o
December 312001, 20@, 20, 2004, and 2005wasgenerated from the CSHS
databaseThe datearecaptured for childreborn andserved for eackear.

A. The chil dés CSHS case file is reviewed

clinic reports and any other diagnostic information aveiree wed i n t he <chi
file to substantiate the diagnosis.
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3. Health Care Claims
Inpatient andutpatient lealth-care claims are accessed through the Med Stat Data Probe

system. Healtltare claims availableom the North DakotaDepartment of Human
Services (Medicaidfor this report began in calendar year 2001 and emmdgelar 2005.

Master Lists of Birth Defects Registry:

1. Matched Master List
The Matched Master Listcontsih he chi |l dds name; wunique ide
deathor fetal death certificate numbeand an indication as to which data source(s)
contained the diagnostic informnan.

2. Unmatched Master List
The Unmatched Master List contaifie (1) names of individuals from CSHS for whom
no diagnosis has been confirmed from eif@8HS case files, vital records a health
care claim and2) unique identification number aidividuals for whom a healtbare
claim had been identified but no name is known.
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Overview of Major Congenital
Anomalies

The major categories of birth defects tracked in North Dakota are orgacizedling to the
anatomical site of the anomaly. The categories in which there were 10 or more incidents in 2001
through 2005 in North Dakota includentral nervous system defects (also referred to as neural
tube defects), cardiovascular defects, orafladefects, gastrointestinal defects, genitourinary
defects, musculoskeletal defects, chromosomal deteutisother defects

There were 39,955 live births in North Dakota from 2001 through 2005. Of thiegwrths,
1,240 (3.1 percent)ad major congenital anomalies, although some babies may have one or more
congenital anomalies.

The proportions of anomalies by categtoyall birth defecs in North Dakota from 211
through 200%re as follows:

Cardiovascular defects57.7 percent
Gastrointestinal defects10.4 percent
Central nervous system defett8.0 percent
Orofacial defect$ 6.7 percent
Genitourinary defects 6.0 percent
Chromosomal defecis4.8 percent
Musculoskeletal defecis3.6 gercent
Other* defects 2.8 percent

*Other defects includeetus or newbornfeected by maternal alcohol ugk. 7 percenf; amniotic
bandg(0.1 perceny; eyedefectg0.9 perceny); andeardefects0.2 percent) Note The
individual proportionslo not add to 2.8 percent due to rounding erFa@tus or newborn
affected by maternal alcohol use is the dglye ofanomalywith 10 or more incidents in the
other defects categary
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Central Nervous System
Defects

Birth defects of the central nervous systatso known as neural tube defeet® thought to be
caused by interacting genetic and environmental factoasises of central nervous system
anomalies include gene mutations, exposure of the fetus to alcohol or other toxic elements, and
deficiencies of critical nutrients such as fol@da Studies have reported increased risks of

specific central nervous system anomalies among obese women and women with diabetes.
Women who undergo surgery with general anesthesia early in pregnancy may be at increased
risk of deliveringan infant witha central nervous system anom@fy.

Central nervous system defeatscounted foB.0 percent of all birth defects in North Dakota
from 2001 through 2005. A profile for each of the four central nervous system defects with 10
or more incidents is provided in this section.

Central Nervous SYStemDEfECES. .......ooiiiiiiiiiiii it ieee e eeee e e e e e 28i 23
ANEITEPNAIUS. ...ttt e e ettt e e e e e e e e e e e e e e e s ammme e e e e e e e e e a e 29
Hydrocephals Without Spina Bifida............ccccooeiiiiiiiieee e 30
MICIOCEPNAIUS ...ttt 31
SpinaBifida Without ANencephalus................uuuuiiiiiiceeeee e 32
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Central Nervous Systeefects

Anencephalus

(A)

Definition:
Anencephaly is a birth defect that affects the closing of
the neural tube duringregnancy. The neural tube is a

narrow channel that folds and closes during the third and

fourth weeks of pregnancy to form the brain and spinal
cord. Anencephaly occurs when the portion of the ne
tube that forms the brain does not close. This regul
the baby laking parts of the brain, skudihd scalp.
Babies with this condition often are born without a
forebrain (the front part of the brain) and a cerebrum (
thinking and coordinating part of the brain). The
remaining brain tissue is oftexposed (i.e., it is not
covered by bone or skiff).

Prevalence:
North Dakota has an anencephalus rate of 2.50 per every 10,000 live births. Fyeafive
rate of anencephalus in North Dakota is statistically comparable to Colorado and Utah.

Figure

1. Nort h

Utah, 2001 2005

Dakot ads AdteAlaskapOlarddaasnd Bi r t h
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Alaska Colorado Utah

Note: No data were provided for Alaska.
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Central Nervous Systeefects

HydrocephalusMthout Spina Bifida

(K)

Definitions:
Hydrocephalus is an abnormal buildup of cerebrospin:
fluid (CSF) in the ventricles of the brain. Theildup of
CSF can be caused by a blockage in its circulation or
absorption, or when too much CSF is produced. The
excess fluid causes pressure on the brain, which can
in brain damage. Hydrocephalus is treated by addres
the underlying cause @alliated through surgical
insertion of a shunt to improve the flow of CSF.
Advances in diagnostic imaging technology may
contribute to an increasing trend in the number of
diagnoses for hydrocephall}d.

=

esult
sing

Prevalence:

North Dakota has a hydrocephalus rate of 7.76 per every 10,000 live births. Fyesdivate
of hydrocephalus in North Dakota is statistically comparable to Alaska, Colorado, and U

ta

Figure 2. Nor t h D adcephalsivithol $piha Bifida Birth Rate Compared to
Alaska, Coloradoand Utah, 2001 2005
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Central Nervous Systeefects

Microcephalus Definition:

Congenital microcephalus refers to an infant born w
a head circumference that is less than the 10th
percentile for gestational age and mayhesed by
improper or incomplete development of the brain.
While there is no physical treatment for
microcephalus, pediatric neurologists and early
childhood intervention teams can treat the neurolog
and social disabilities that often accompany the
ananaly. These disabilities can include mental

® dwarfism, hyperactivity and seizurés.
Prevalence:
North Dakota has a microcephalus rate of 8.51 per every 10,00firtive. The fiveyear rate
of microcephalus in North Dakota is st a
is lower than Alaska but slightly higher than Utah.

Figure 3. Nor t h Mredephtlzs Bid h Rate Compareal to Alaska, Colorado and
Utah, 2001 2005
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Central Nervous Systeefects

Spina BifidaWithout Anencephalus

Spina Bifida (Open Defect)

Vertebra

Dura Mater—_|

Spinal Cord—_]

Spinal Fluid —T K

Vs
0) @ ’ A

Definition:

Spina bifidais a type of neural
tube defect (NTD). The neura
tube is a narrow channel that
folds and closes during the
third and fourth weeks of
pregnancy to form the brain
and spinal cord. Spina bifida
happens if the portion of the
neural tube that forms the
spiral cord does not close
completely during the first
month of pregnanc{>

Prevalence:

North Dakota has a spina bifida rate of 5.76 per every 10,000 live births. THyediveate of
spina bifida in NortiDakota is statistically comparable to Alaska, Colorado, and Utah.

Figure 4. Nort h Dak ot withaut ABgndephalusHrih RatedCampared to

Alaska, Coloradoand Utah, 2001 2005
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Cardiovascular Defects

Cardiovascular birth defects affébe heart or blood vessels surrounding the heart.
Cardiovascular defects are generallyneated to be present in about 1 peradriive birthsin
the United Stateand are the most commonly diagnosed congenital anom&aasliovascular
anomalies usuaflresult in either obstructed or abnormal blood flow to or from the h&agy
range in seriousness from minor sadfrrecting anomalies to fatal conditiorBrevalence
estimates for cardiovascular anomalies are highly influenced by the availabrhitydedn
diagnostic techniques that can identify less serious déf8cts.

Cardiovascular defecteccounted fob7.7 percent of all birth defects in North Dakota from 2001
through 2005. A profile for each of the 10 cardiovascular defects with 10 or nomrents is
provided in this section.

CardiovasCular DEfECES.........cooiiiiiie e e e e e e e e e aeeer s 33i 43
AOIIC VaIVE SENOSIS ... .ccoiiiiiiieeeimmme e e et e e e e e e e e e e e e ananaaas 34
Atrial SEPLalDEIECT. ... .o 35
Coarctation OFAOIA. .......ccoei i i e e e e 36
EndocardialCushioNDEfECT............uuuviiiiiiiii i e e e e e 37
HypoplasticLeftHeart SyNdrome..............ooovviiiiiiiiie e 38
PateNtDUCTUSAIEITOSUS ... .uuuiiieiees e e e e et e ee et ieees e e e e e e e e e e e e et eeeeeeasesmnneeeeeeeeeeesnnennnnnnn s ann 39
Pulmonay Valve Atresia andSIENOSIS. .......ccccoviviiiiiiiiiiieemee e eeeeeeerere e eeeensnnnaand 40
Tetralogy Of Fall®............ooooiiiiiieeee e eeer e 41
TranspPOoSItioN OfGrEaAt AMEIIES. ......ueee e eeeene e e e e e 42
Ventricular SEPtalDETECT. .. ...t 43
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Cardiovascular Defects

©

Figure 5.

Aortic Valve Stenosis

and Utah, 2001 2005

Definition:

An aortic valve stenosis is a cardiac anomaly
characterized by a narrowing stricture of the aortic
valve. This condition causes abnormal cardiac
circulation and pressure in the heart during
contractions. This condition can be repaired surgic
in some case$?

Prevalence:

North Dakota has an aartvalve stenosis rate of 2.75
per every 10,000 live births. The fiyear rate of
aortic valve stenosis in North Dakota is statistically
comparable to Alaska, Coloradad Utah.
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Cardiovascular Defects

Atrial Septal Defect

Left duet of Cuvier
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Definition:

An atrial septal defect (ASD) is a hole
(defect) in the wall (septum) that
separates the two upper chambers of the
heart, called atria. This hole between the
heart chambers disrupts the flow of bload
and oxygen to the body.

Prevalence:

North Dakota has an atrialgal defect
rate of 62.57 per every 10,000 live births
The five-year rate of atrial septal defect
North Dakota is not statistically
comparable to Alaska, Colorado Utah.
North Dakotads rat|e
Alaska, lower than Colorado, and much
higher than Utah.

e Confidence Interval Low-point< Rate per 10,000 Live Births- Confidence Interval High-point

Figure 6. North Dakot ads BidhtRate @Gompa&e tp Alaska, CDlerdde c t
and Utah, 2001 2005
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Cardiovascular Defects

Coarctation ofAorta Definition:

Coarctation of the aorta iscalized
narrowing of the aorta. This condition
causes abnormal cardiac circulation and
pressure in the heart during contractions
3 This condition can vary from mild to

S e severe. Surgical correction is
recommended even for mild defefts.

Prevalence:

North Dakota has a coarctation of aorta r;
of 5.51 per every 10,000 live births. The
five-year rate of coarctation of aorta in
North Dakota is statistically comparable t
Alaska, Colorado and Utah.

O

B) 1

A: Coarctation(narrowing) of the aorta. 1:
Inferior vena cava, 2: Right pulmonary veins,
3: Right pulmonary artery, 4: Superior vena
cava, 5: Left pulmonary artery, 6: Left
pulmonary veins, 7: Right ventricle, 8: Left
ventricle, 9: Pulmonary artery, 10: Aorta

Figure 7. North Dakot ads BithRatecCbnapareddormilaskd, Cofomadot a
and Utah, 20012005
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Cardiovascular Defects

Endocardial Cushion Defect
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Definition:

Endocardial cushiorefers to a subset of
cells in the primordial heart that play a vita
role in propeheart septation They develop
on theatrioventricular canal During
devdopment the heart starts out as a tube.
As heart development continyésis tube
undergoes conformational changes and
remodeling to eventually form the four

chambered heart. The endocardial cushions

are a subset of cells found in the developir
heart tioe that will give rise to the heart's
valves and septa critical to the proper
formation of a fowchambered heaft?

Prevalence:

North Dakota has an endocardial cushion
defect rate of 3.00 per every 10,000 live
births. The five-year rate of endocardial
cushion defects in North Dakota is
statistically comparable to Alaska, Colorad
and Utah.

Figure 8. North Dakot ads En dRirth RatedCorapared@ouAtaska, o n
Colorado and Utah, 2001 2005
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Cardiovascular Defects

Hypoplastic Left Heart Syndrom

Small (hypoplastic) aorta Patent (open)

ductus arteriosus
Atrial septal defect

(opening between the atria)

Small (hypoplastic)
left ventriculum

(N)

Definition:

Hypoplastic left heart syndrome is a
problem with the h
present at birth (congenital). It is a group

of related defects that, together, mean that

the left side of the heart is underdevelopé
Normally, oxygenrpoor blood is pumped
through the right side of the heart to the
lungs, where it gains oxygen and returns
the left side of the heart. The oxygech

blood is then pumped from the left side of

the heart to the rest of the body. At bjrt
all babies also have two connections, or
shunts, between the two sides of the hea
however, within a few days of birth these
connections closg®

Prevalence:

North Dakota has a hypoplastic left heart syndrome rate of 3.50 per every 10,000 live b
The five-year rate of hypoplastic left heart syndrome in North Dakota is statistically

comparable to Alaska, Colorado and Utah.

eart o6s

rths.

Figure 9. Nor t h HpppMastic leefi Ideart Syndrome Birth Rate Compared to
Alaska, Colorado and Utah 2001 2005
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Cardiovascular Defects

Patent Ductus Arteriosu
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Right Vantricle _

Inletior Yena Cava

)

Definition:

This ngenital heart defect is
characterized by persistence @
the fetal blood vessel
connecting the pulmonary
artery and the aorta. A patent
ductus arteriosus (PDA) is a
condition where the ductus
arteriosus fails to close within
10 days after birth. PDAsar
one of the more common
congenital heart defects,
ggrticularly In preterm infants.

=

Prevalence:

North Dakota has a patent
ductus arteriosus rate of 32.29
per every 10,000 live births.
The five-year rate of patent
ductus arteriosus in North
Dakota is statistically

comparable to Colorado. Nort

Dakotabds rate

than Alaska.

Figure 10. North D a k o t &edt®ucRsArteriosus Birth Rate Compared to Alaska,

Colorado and Utah, 2001 2005
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Note: No data were provided for Utah.
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Cardiovascular Defects

Pulmonary Valve Atresia and Stenosis

Superior
Vena Cava

Pulmonary
) Artery

Pulmonary
Vein

Pulmonary
Valve ~

Definition:

Pulmonary valve atresia astenosis is a
congenital heart condition characterized by
absence or constriction of the pulmonary valv
This condition causes abnormal cardiac
circulation and pressure in the heart during
contractions. This condition can vary from mi’
to severe. Md forms are relatively well
tolerated and require no intervention. More
severe forms are surgically correct&d)

Prevalence:

Tricuspid
Vaive North Dakota has a pulmonary valve atresia a
stenosis rate of 13.01 per every 10,000 live
_ births. The fiveyear rate opulmonary valve
" Inferior Vena Gava stenosis in North Dakota is statistically
comparable to Alaska, Coloradad Utah.
Figure 11. North Dakot ad d@treflavahd®Btemosis Byrth Rate|Congard to
Alaska, Coloradoand Utah, 2001 2005
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Cardiovascular Defects

Definition:
Tetr al

Tetralogy of Fall®

Overriding aorta

Pulmonic
stenosis

ventricular
septal defect

Right ventricular
hypertrophy

Q

Infants and young children with tetralogy of Fallot
often have blueor purplishlooking skin color, called
cyanoss, because of oxygasoor blood?”

0gy

A hole in the wall between the veiates (two lower

chambers of the heart), called a ventricular septal

defect.

Narrowing of the tube that carries blood from the
heart to the lungs, called pulmonary stenosis.
The aorta (the tube that carries oxygem blood to
the body) grows from bothentricles, rather than
from the left ventricle only.

A thickened muscular wall of the right ventricle,
called right ventricular hypertrophy.

Prevalence:

North Dakota has a tetralogy of Fallot rate of 4.51 per every 10,000 live births. Tyedive
rate of tetralogy of Fallot in North Dakota is statistically comparabfdaska, Colorado and

Utah.

Figure 12 Nor t h
and Utah, 2001 2005
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of Fallot is a
structure that is present at birth. This defect change
the normal flow of blood through the heart. Tetralog
of Fallot is a combination of four defects:

<O

pr obl



Cardiovascular Defects

Transposition of Great Arteries

No image for
this defect is
available

Definition:

Transposition of great arteries (TGA) is a heart
condition that is presersdt birthand often is called a
congenital heart defect. TGA occurs when the two
main arteries going out of the heaithe pulmonary
artery and the aortiaare switched in position, or
Atransposed. o Nor mal |y
from the body ioumped from the right side of the he
through the pulmonary artery to the lungs. There, it
receives oxygen and returns to the left side of the h
Then, the oxygemich blood is pumped from the left
side of the heart through the aorta to the bddyT GA,

pumped back out to the body. This occurs because
main connections are reversed. The pulmonary art
which normally carries oxygepoor blood from the

Prevalence:

North Dakota has a transposition
great arteries rate of 4.@r every
10,000 live births.The fiveyear
rate of transposition of great
arteries in North Dakota is
statisticallycomparable to Alaska,
Coloradoand Utah.

#eft side and carries oxygeicth blood returning from

the lungs back to the lungs. The aorta, which norm
carries blood from the left side of the heart to the ba
now arises from the right side and carries oxygear
bloodback out to the body. The result of transpositi
of these two vessels is that too little oxygen is in the

right side of the heart to thergs, now arises from the

blood that is pumped from the heart to the rest of the

art

eart.

blood returning from the body bypasses the lungs and is

the
ery,

1Y

ally
dy,

on

body >

Figure 13. Nor t h TEwaspositiomdy Great Arteries Birth Rate Compared to
Alaska, Coloradoand Utah, 2001 2005
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Cardiovascular Defects

Ventricular Septal Defect pafinition:

that is present at birth and often is called a congen
defect. A VSD occurs when there is a hole (defect
the wall (septum) that separates the two lower
chambers of the heart, called ventricl@is hole
between the heart chambers disrupts the flow of
blood and oxygen to the bofff)

Prevalence:
North Dakota has a ventricular septal rate of 44.55
per every 10,000 live births. The fryear rate of
ventricular sefal defect is statistically similar to
Col orado. North Dakot é

® Alaska and much higher than Utah.

Figure 14. Nor t h VBrarikutat Sephat DefectBirth Rate Compared to Alaska,
Colorado and Utah, 2001 2005
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A ventricular septal defect (VSD) is a heart condition
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http://en.wikipedia.org/wiki/Birth_defect
http://en.wikipedia.org/wiki/Mother
http://en.wikipedia.org/wiki/Alcohol
http://en.wikipedia.org/wiki/Pregnancy
http://en.wikipedia.org/wiki/Fetal_alcohol_syndrome












































































































http://www.icbdsr.org/
http://www.sbaa.org/



http://www.geneclinics.org/
http://etoh.niaaa.nih.gov/
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http://www.perinatalweb.org/association/pub_pStatePrecPosDL.html
http://www.perinatalweb.org/association/pub_pStateMoreBlues.html
http://www.perinatalweb.org/association/pub_pStateMoreBlues.html
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