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INTRODUCTION

Adverse pregnancy outcomes are recorded by the Illinois Department of Public Health (IDPH)
for infants with congenita anomalies (birth defects) and other serious neonatd conditions. Each
year in lllinois, IDPH’s Adverse Pregnancy Outcomes Reporting System (APORS) obtains
information on thousands of such births throughout the state. Information about congenital
anomdlies and other adverse pregnancy outcomes identified in newborn infants was first
collected statewide by APORS in 1989.

Information about adverse pregnancy outcomes is collected for two maor reasons. Fird,
infants with a congenital anomaly or other problem often need specid servicesto help assure
that they reach their full potential. Therefore, these babies are referred to their loca hedth
departments for follow-up services. Second, the data are collected for public hedth
surveillance purposes. These may include describing disease patterns, tracking trends,
conducting cluster investigations, and devel oping education and intervention srategies.

Although infantsin APORS are clearly different from the generd population in terms of hedth
datus, it isnot clear how much difference exists for other population characteristics. This
report uses data from APORS and the Illinois Project for Local Assessment of Needs
(IPLAN) to compare three infant populations over the five-year period 1996 through 2000.
The three populations are the generd infant population of 1linois, the population of infants born
in lllinois with a congenital anomaly and the population of infants born in 1llinois with some other
recognized adverse outcome. The rates of cigarette use, dcohol use, materna age and
education, materna pregnancy risk factors, gestationa age and birth weight are compared for
the three popul ations.

METHODS

Data sources

APORS s the most complete source of data on adverse pregnancy outcomes that existsin
[llinois. All lllinois hospitals are mandated to report infants born to lllinoiswomen. (Perinata
centersin St. Louis, Missouri voluntarily participate) APORS s a passve survelllance system
since reports are sent to IDPH rather than APORS staff going to hospitals to identify children
with adverse outcomes.  Such passive systems, though economica and relatively easy to
operate, are likely to underestimate adverse outcome rates. The Trust for America s Hedth
(2002) gave APORS arating of B because of thislack of active surveillance activities.

Birth certificates, maintained by the Department’ s Division of Vita Records, are an additiona
data source. APORS matches records with these birth data to identify infants with very low



birth-weights or with certain birth defects, who are otherwise unreported by the hospitds. The
Divison of Vit Records dso providesinformation about fetal degths.

Calculation and interpretation of rates and confidence intervals
Annua percentage rates (per 100 live births) for selected adverse pregnancy outcomes
identified during the newborn hospital stay or associated with afetd death were calculated as

number of infants ddivered with a congenital anonmaly

100°
number of live births

Smilar rates were caculated for other outcomes. The numbers of live births were obtained
from the IDPH magter birth files, provided by the Department’ s Center for Hedth Statitics.

Occurrence of a pecific outcome is assumed to follow a Binomid didtribution. Exact
confidence intervals were calculated for each rate (Armitage and Berry, 1987, page 119).
Where there are alarge number of cases, the confidence interva is narrow, indicating that the
raeisstable. Where there are few cases, the confidence interva becomes very wide,
indicating thet the rate is not very stable and asmadl change in the number of infants born with
the specific characterigtic could result in alarge changein the rate.

To compare two rates, it isimportant to look not just at their vaue, but aso their confidence
intervas. Asa conservetive gpproximation, if two confidence intervals overlap, then thereisno
evidence that the two rates are redly different. If two confidence intervals do not overlap, then
the rates are said to be satisticdly different. In this report, 95% percent confidence intervals
were used; where the confidence intervas do not overlap, the rates are satisticaly different at
the 5 percent level (p < 0.05).

Validity of data

Since APORS is a passve survelllance system it is likely that the rates of birth defects and the
other adverse outcome rates are under reported. In addition, primarily only conditions
diagnosed by the end of the newborn stay are reported. Consequently, conditions that are
typicaly diagnosed later in achild' s life, such asfetd dcohol syndrome or gastrointesting
defects, are under ascertained. However, case reporting is gradudly improving, especidly in
recent years, as the resources available to the registry are increasing. Despite its limitations,
APORS isthe most complete source of data on adverse pregnancy outcomesin lllinois.

Most children in the APORS system are matched to their birth certificate (or fetd death
certificate). However, 2,224 APORS cases (amogt dl birth defect cases) included in this
report were identified through specia studies. These cases are not matched to their birth



certificate. In other cases, either a birth certificate cannot be located for the APORS case or
limited APORS gtaff resources have restricted the amount of demographic data that could be
collected for acase.

Birth certificate datais usudly very complete, however, the accuracy with which abirth
certificate is completed is more questionable. Mothers may be reluctant to honestly answer
questions that reflect on their behavior during pregnancy (smoking and alcohol consumption).
In addition, the birth certificate does not differentiate between asingle event (e.g. asingle glass
of wine with dinner once during the pregnancy), and a continuous pattern of behavior (a.couple
of drinks each night throughout the pregnancy). Nevertheless, recent research indicates that
while these difficulties should be acknowledged, the birth certificate does provide useful
information for exploring the relationships between birth outcomes and pregnancy behaviors
(Honein et al.). However, the birth certificate vaidity isless certain when most maternd risk
factors (such as diabetes) are examined (DiGiuseppe et al.; Gore DC et al.)



RESULTSAND DISCUSSION
|. DESCRIPTIONS OF THREE POPULATIONS

General population of newborns

The generd population of newborns consgs of dl infants born in the state of 1llinois during the
five-year period 1996 through 2000. Information about this population was gathered from birth
certificates. Portions of these data are readily available in report form through IPLAN (lllinois
Project for Local Assessment of Needs). All birth certificate data were collected by the IDPH
Divison of Vitd Sidtics A totd of 913,261 infants were born in Illinois during thistime

period.

Newborns with birth defects

Birth defects are the fifth-leading cause of years of potentid life logt in the United States. Birth
defects aso contribute substantiadly to childhood morbidity and long-term disability. More than
4,500 different birth defects have been identified. Birth defects are generdly grouped
according to the organ system that they affect: central nervous system, eye, ear, cardiovascular,
respiratory, orofacid, gagrointestingd, genitourinary, musculoskeletal and chromosoma. Most
birth defects lie within the Internationa Classification of Diseases, 9" Revision, Clinica
Modification (ICD-9-CM) range of 740.0 and 759.9.

The population of newborns with birth defect congsts of dl babieswith at least one reportable
congenital anomaly diagnosed during the newborn stay, born in the state of Illinois during the
five-year period 1996 through 2000. Information about this population was collected by
APORS, with some information coming from the birth certificate (demographic and birth-
related information).

Examples of reportable birth defects range from rarities such as anencephaus and spina bifida
to more common defects such as Down syndrome and club foot! (Fornoff et al.). Information
regarding which congenital anomalies are reported to APORS and included in the database are
availablein an earlier IDPH report entitled Birth Defects and Other Adverse Pregnancy
Outcomesin Illinois 1995-1999 (Fornoff et al.). A total of 20,602 infants were born with
reportable congenital anomdiesin Illinois during 1996-2000.

Infants with birth defects may aso have some of the other adverse conditions described in the
next section. However, they are only included in the birth defects group for this report.

! Therates for these conditionsare  anencephdly: 1.9/10,000 live births,
spinabifida: 2.8/10,000 live births,
Down syndrome: 9.6/10,000 live births,
club foot: 10.0/10,000 live births.

These rates are averages for 1995-1999.



Newborns with other adverse outcomes

The population of babies born with other adverse outcomes consigts of dl infants diagnosed
with at least one reportable condition other than a congenita anomaly, born in the ate of
Illinois during the five-year 1996 through 2000. The reportable conditions include fetal and
neonatal deeths, infants born with very-low birthweights, blood disorders, serious congenita
infections (aither vird or bacterid), or immune disorders. 1t dso includes infants exposed to
illegd drugs during pregnancy and babies with fetal dcohol syndrome (FAS). Information
about this population was gathered using data collected by APORS, with some information
coming from the birth certificate (demographic and birth-related information).

Since itsinception in 1989, the APORS program has mandated reporting of infants whose only
reportable condition was that they spent 24 hoursin neonatd intensive care. Since these cases
do not usudly have long-term problems, they have been excluded for the purposes of this
report. Detailed information regarding which adverse outcomes are reported to APORS are
availablein an earlier IDPH surveillance report entitled Birth Defects and Other Adverse
Pregnancy Outcomesin Illinois 1995-1999 (Fornoff et al.).

A totd of 25,786 infants were born with reportable adverse outcomes other than congenital
anomadliesin lllinois during 1996-2000. This number excludes the 34,448 cases whose only
adverse outcome was a stay in intensve care of more than 24 hours. Table 1 showsthe
conditions that are most common among children in this group. The percentages do not add up
to 100 percent and the condition-specific numbers do not sum up to the total number of infants
in this group because these children commonly meet more than one of the case criteria.

Table 1: Frequency of infantswithout birth defects
meeting other APORS case criteria, 1996-2000

Infants 5-Year Annual Average Per cent of birthswith
Total adver se outcome
Very-Low Birthweight 11,847 2,369.4 45.9
Positive for Controlled Substances 7,888 1,577.6 30.6
Congenital I nfections 4,405 881.0 17.1
Fetal Deaths 3,756 751.2 14.6
Died During Newborn Hospitalization 2,532 506.4 9.8
Intrauterine Growth Retardation 1,934 386.8 75

Source: Adverse Pregnancy Outcomes Reporting System, March 2002




[I. COMPARISON OF DEMOGRAPHIC CHARACTERISTICS

The following three tables display the frequency digtributions, percentages and 95 percent
confidence intervas of dl three populations based on demographic factors (race, ethnicity and
gender). The corresponding figures display the same information graphically.

Race distribution

In lllinois, three-fourths of the births are of white infants, while one-fifth are of black infants.
Smilar proportions are reflected in the population of infants born with a congenital anomaly.
However, infants with an adverse outcome are more likely to be black than white. This
differenceis seen nationdly also: the Nationd Vitd Statistics Reports (Martin et al.) indicates
that black mothers are more likely to have very low birthweight babies than white mothers.
(Very low birthweights make up amogt half the non-birth defect adverse outcomes experienced
by lllinoisinfants) The observed difference does not necessarily reflect atrue difference
between races, combinations of other factors associated with race in lllinois, such as poverty,
maternal educeation or prenatd care also may give rise to the observed variations in adverse
outcome rates.

Table 2. Annual Averagesand 95% Confidence Intervals by Racefor Three
Populations of Newborn I nfants, 1996-2000

All Infants Birth Defect Cases Other Adverse Outcomes
Race Annual % 95% ClI Annual % 95% ClI Annual % 95% ClI
Average Average Average

White 139,470.8| 764 | (76.2,76.4) 30832 | 748 (74.2,75.4) 23750 ] 46.1| (45.4,46.7)

Black 356882 195| (195, 19.6) 8476 | 206 | (200,21.1)| 25714 | 499 (49.2 505)

Asian 71096| 39 (3.9, 3.9) 1076 | 26 (2.4, 2.8) 90| 19 1.7, 2.2)
Other 3836 0.2 (0.2,0.2) 820 | 20 (1.8,2.2) 1128 | 21 (2.0, 2.4)
|

Source: Illinois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002
I1linois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002



Figure 1. Percent Distributionsand 95% Confidence Intervalsby Racefor Three
Populations of Newbor n Infants, 1996-2000
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Source: llinois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002
11linois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002

Ethnicity distribution

Information regarding ethnicity is recorded on the birth certificate and by APORS
independently of race. The percentage of Hispanicsis dightly lower in both the population of
infants with birth defects and the population of infants with adverse outcomes than the generd
population. Thisisreflective of nationa data: the Nationa Vitd Statistics Reports (Martin et

al.) indicates that higpanic mothers have dightly lower rates of very low birthweight babies than
white non-hispanic mothers.



Table 3.

Populations of Newborn I nfants, 1996-2000

Annual Averagesand 95% Confidence Intervals by Ethnicity for Three

All Infants Birth Defect Cases Other Adverse Outcomes
Race Annual % 95% ClI Annual | % 95% ClI Annual | % 95% ClI
Ave Ave Ave
Hispanic 35,388.2] 194 | (19.3,19.5) 637.6 | 155 (15.0, 16.0) 703.8 ] 136 (13.2,14.1)
Non- 147,264.0Q 80.6| (80.5,80.7)] 34822 | 845] (84.0,85.0)§ 4,453.4] 86.4 (85.9, 86.8)
hispanic

Source: Illinois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002
Illinois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002

Figure 2. Percent Distributionsand 95% Confidence Intervals! by Ethnicity for Three
Populations of Newbor n I nfants, 1996-2000
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Gender Distribution

The population of infants with other adverse outcomes share dmost exactly the same gender
digtribution as the generd population. The percentage of maesis higher in the population of
infants with birth defects than in the generd population. This pattern of increased birth defects
among males has been seen in other studies (Lary et al., Francannet et al.).

Table4. Annual Averagesand 95% Confidence Intervalsby Gender for Three
Populations of Newborn I nfants, 1996-2000

All Infants Birth Defect Cases Other Adverse Outcomes
Gender Annual % 95% ClI Annual % 95% ClI Annual % 95% ClI
Average Average Average
Male 93,3034 | 511 | (51.0,51.2)| 23506 | 57.0] (56.4,57.7)] 26446 51.3]| (507,519
Female 89,3444 | 489 | (48.8,49.0) 1,763.8 | 428 (42.1, 43.5) 25012 | 485 (47.9,49.1)
Other 441 00 (0.0, 0.0) 60] 0.1 (0.1, 0.2) 114] 0.2 (0.2,0.3)

Source: Illinois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002
Ilinois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002

Figure 3. Percent Distribution and 95% Confidence Intervals' by Gender for Three
Populations of Newborn I nfants, 1996-2000
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[1l. COMPARISON OF MATERNAL AND BIRTH-RELATED
CHARACTERISTICS

Birth weight

Infants born weighing between 1,500 grams and 2,500 grams (5 |bs 8 0z) are considered to
have low birthweight. Infants born weighing less than 1,500 grams (3 |bs 5 0z) are considered
to have very low birthweight. Low birthweight is afactor in 65 percent of infant deaths (March
of Dimes, 2002). Infants born with low birthweight aso have higher risks of facing serious
hedlth problems and long term disability.

Having very low birthweight is an APORS adverse outcome case criteria so the incidence of
very low birthweight is much higher in the population of infants with adverse outcomes than in
the other two populations. However, there is aso a higher percentage of low birthweight
infants with other adverse outcomes than among the infants in the generd population. The
percentage of both low and very low birthweight babies o is consderably higher than that of
the generd population among infants with birth defects. A baby with abirth defect isamost 13
times more likely to have avery low birthweight than a baby in the genera population.

Table5. Annual Averagesand 95% Confidence Intervalsby Birth Weight for Three
Populations of Newborn I nfants, 1996-2000

All Infants Birth Defect Cases Other Adverse Outcomes
Birthweigh Annual % 95% ClI Annual % 95% ClI Annual % 95% ClI
t Average Average Average
Very Low 29618 | 1.6 (1.6, 1.6) 849.8 | 20.6 (20.1, 21.2) 24596 | 47.7 (47.1, 48.3)
< 15009
Low 11,636.8 | 6.4 (6.3,6.4) 687.2 | 16.7 (16.2,17.2) 1,016.4 | 19.7 (19.2, 20.2)
1500-
2499g

Source: Illinois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002
I1linois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002

An infant born prematurely (before 37 weeks of gestation) will usudly have low birthweight, as
will babies of multiple births (e.g. twins). Factorsthat can causein interruption or delay in fetd
growth — intrauterine growth retardation — may also lead to low birthweight. Such factors
include materna conditions (age, nutritiond status, hypertension) and materna habits (tobacco
or acohol use, and drug use — either illicit, prescription or over the counter).

Illinois rates of low and very low birthweights are very smilar to those of the United Statesas a

whole. Nationdly in 2001, 6.3 percent of infants were born with low birthweight, and 1.4
percent were born with very low birthweight (Martin et al.). Mili et al. (1991) reported that

10



children with low or very-low birthweights were more likely to have birth defects than those
with higher birthweights. Khoury et al. (1988) found that amost al birth defects are associated
with increased rates of intrauterine growth retardation.

Figure 4. Percent Distribution and 95% Confidence Intervalst by Birth Weight for
Three Populations of Newbor n I nfants, 1996-2000
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Source: Illinois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002
11linois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002
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Gestational age (prematurity)

Infants born before 37 completed weeks of gestation are considered premature or pre-term.
Infants born before 26 completed weeks of gestation are considered to be extremely
premature. According to the March of Dimes (2002), infants born prematurely have higher
risks of facing serious hedth problems and long-term disability.

While prematurity itself isnot an APORS case criterion, infants born with drugs or acohol
detected in their systems, or those having low or very low birthweight are APORS cases.
Since these factors are associated with pre-term birth, it is unsurprising that the incidence of
prematurity is higher in the population of infants with adverse outcomes than in the other two
populations.

The percentage of extremely premature and premature babies was substantialy lower among
the generd population than among either infants with birth defects or those with adverse
outcomes. One tenth of al children born in [llinois 1996 through 2000 were premature, while
onethird of children born with a birth defect were dso premature.

Table6. Annual Averagesand 95% Confidence Intervals by Degree of Prematurity
for Three Populations of Newborn I nfants, 1996-2000

All Infants Birth Defect Cases Other Adverse Outcomes
Degree of Annual | % | 95%CI Annual % 95% ClI Annual % 95% ClI
Prematurity Average Averag Averag

e e

Extreme 1,0282] 06 | (0.5,0.6) 1782 43 (4.1, 4.6) 7572 | 147 | (143,151)
Prematurity
Premature 16,421.3] 9.0 | (8.9,9.0) 1,305.6 | 31.7] (31.1,32.3) 2,473.0 | 48.0 | (47.3,48.6)
I ——

Source: Illinois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002
I1linois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002

Babies of multiple births (e.g. twins) are frequently born prematurely, as are babies born to a
mother who has previoudy had a premature infant. Other factors that can lead to preterm birth
include maternal gtress, infections, smoking, drug use and extreme maternd age (either very
young or very old). However, the reasons an infant is born prematurely may be complex and
are not yet fully understood (Johnston et al.)

Nationaly in 2001, 11.9 percent of infants were born prematurely, and 2.0 percent were born
very prematurely (Martin et al.), dightly worse rates than those reported in Illinois among the
generd population. A number of recent studies have shown that the prevalence of birth defects
isincreased among premature infants (Tough et al., Rasmussen et al., Shaw et al.)

12



Figure5. Percent Distribution and 95% Confidence Intervals by Degree of
Prematurity for Three Populations of Newborn | nfants, 1996-2000
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Maternal smoking habits
In 2001, 14.3 percent of al pregnant women in the United States smoked tobacco during their

pregnancy (Martin et al.). A smoker isamost twice as likely to have a baby with low

birthweight at ddivery. Smoking while pregnant can aso increase therisk of having a pre-term
birth or a baby with intrauterine growth retardation. Some oro-facia birth defects aso have

been associated with smoking while pregnant (March of Dimes, 2000)

A certain amount of information about maternal smoking habitsis unavailable, especidly for
children with birth defect and other adverse outcomes (see page three for an explanation). In
the discussion below, we assume that the digtribution of smokers and non-smokersis similar in

the group with unknown smoking status as in the group whose smoking status is known.

In Illinois, during 1996-2000, the percentage of babies born to materna smokers was

sgnificantly lower in the generd population than in ether infants with birth defects or infants with
adverse outcomes. Babies born to maternal smokers are believed to be at increased risk for a
number of birth defects, including gastroschiss, ord clefts and clubfoot (Honein et al.). Thisis

in agreement with the higher rates of maternal smoking among infants with birth defects
observed in thisreport. Similarly babies born to materna smokers are known to be at

incressed risk for very low birthweight (March of Dimes, 2000). Thisisaso in accord with the
very high rates of materna smokers among babies born with an adverse outcome.

Table7. Annual Averagesand 95% Confidence Intervals by Maternal Smoking

History for Three Populations of Newborn I nfants, 1996-2000

Maternal All Infants Birth Defect Cases Other Adverse Outcomes
Smoking
during Annual | % | 95%ct | Annual | % | 9s%ct | Annual | % | 9swmcl
Pregnancy Average Averag Averag

e e
Did not 160,889.4 | 88.1| (88.0,882)] 12,7084 | 65.7| (65.1,66.4)] 29862 | 579]| (57.3,585)
smoke
Did Smoke 21,4300 | 11.7| (117,118 7810 19.0| (184,195)] 1,775.2 | 344 | (33.8,35.0)
Unknown 3388 02 (0.2,0.2) 631.0 | 15.3] (14.8,15.8) 3958 | 7.7 (7.4, 8.0
Source: Ilinois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002

Illinois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002
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Figure 6. Percent Distribution and 95% Confidence Intervalsby Maternal Smoking

History for Three Populations of Newborn Infants, 1996-2000
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Maternal alcohol consumption

In 2001, about 1 percent of pregnant women drank acohol while pregnant in the United States
(Martinet al.) Any degree of acohol consumption, whether it be heavy or light, can be harmful
to afetus. Feta acohol syndome (FAS) isthe best known consequence of acohol
consumption during pregnancy. At birth, children with FAS can be recognized by growth
deficiency and a characterigtic set of minor facid traits that tend to become more norma asthe
child matures. Less evident &t birth is damage to the brain. FASisnot considered a birth defect
inthisreport, but it is classfied as an adverse pregnancy outcome. FAS often is not diagnosed
until a child enters school, since many indicators of FAS are behaviord. Alcohol consumption
while pregnancy may aso cause birth defectsincduding facid and crania abnormdities.

A certain amount of information about maternd use of acohal is unavailable, especidly for
children with birth defects and other adverse outcomes (see page three for an explanation). In
the discussion below, we assume that the distribution of mothers who drank acohol during
pregnancy and those who did not is smilar in the group with unknown status as in the group
whose satus is known.

The percentage of babies born to materna acohol consumers was significantly lower among
the generd population than among ether infants with birth defects or those with adverse
outcomes. Alcohal use during pregnancy is known to giveriseto FAS, and dso to the
individua birth defects that may be associated with FAS. Thisisin accord with the observed
increase in materna acohol use among infants with birth defects and among infants with other
adverse outcomes when compared to infants from the genera population.

Table8. Annual Averagesand 95% Confidence Intervalsby Maternal Alcohol
Consumption for Three Populations of Newborn I nfants, 1996-2000

Maternal All Infants Birth Defect Cases Other Adverse Outcomes
Icohol

Consumption Annual | % | 95%cl JAnnual | % | 95%cCl | Annual | % | 95%cCI
Pregnancy Average Averag Averag

e e

Did not 181,132.8 | 99.2] (99.1,99.2)] 3,069.4] 745| (73.9,75.1)] 3,2054] 62.1] (61.6,62.7)
drink
IDid drink 1,2824| 0.7 (0.7,0.7) 2524] 6.1 (5.8,6.5) 683.6] 13.3] (12.8,13.7)
Unknown 237.0] 0.1 (0.1,0.1) 798.6] 19.4| (18.8,19.9 ] 1,268.2] 24.6] (24.1,25.1)

Source: Illinois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002
I1linois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002
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Figure7. Percent Digtribution and 95% Confidence Intervalsby Maternal Alcohol
Consumption for Three Populations of Newborn I nfants, 1996-2000
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Maternal age

Both increasing materna age and young materna age (< 20 years old) are associated with
increased incidence of specific birth defects. Data show that advanced materna age can be
linked to heart maformations, Down syndrome and other chromosoma anomdies, while
teenage mothers have greater risk of giving birth to infants with defects such as spina bifida,
polydactyly or syndactyly and gestroschisis. (Martin et al., Werler et al.) Teenage mothers
are dso morelikdy to give birth to babies with low birthweight (March of Dimes, 2002).

A certain amount of information about maternad age is unavailable, especidly for children with
birth defects and other adverse outcomes (see page three for an explanation). In the discussion
below, we assume that the digtribution of maternd agesis Smilar in the group with unknown
materna age asin the group whose maternal age is known.

Table9. Annual Averagesand 95% Confidence Intervalsby Maternal Agefor Three
Populations of Newborn I nfants, 1996-2000

Maternal Age All Infants Birth Defect Cases Other Adverse Outcomes

Annual % 95% CI Annual | % 95% CI Annual | % 95% ClI
Average Averag Averag
e e

Lessthan 19 223100 122| (121,123 3936] 96| (9.2 100 5116 99| (9.6 10.3)

20-24 41,4136 | 27| (226,228 6946 168| (163 17.4)] s56.8] 16.6| (16.2 17.0)
25-29 298750 | 27.3| (27.2,27.49] 8020| 195| (189,200)] 11126]216| (211, 22.1)
30-34 445790 | 24.4| (243,245 7154 174| (168,17.9)] 9922| 192| (18.8 19.7)
35-39 206556 | 11.3| (11.2,11.49] 3876] 94| (90,98 | 5748|111 (108 115)
40+ 38062 21| (21,21 o78| 24| @226] 1262| 24| (23 26)
Unknown 128]| 00| (00,00 10204]| 250]| (244,256)] 9828]19.1| (186, 19.5)

Source: Illinois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002
11linois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002

Since 25 percent of the data are missing for the birth defect cases, the percentage of birth
defect cases in each materna age group would be 75 percent of that for dl infants, if the
digtributions of materna age a birth are the same in the two populations. A dight excess of
birth defect cases was observed among mothers aged less than 19 and alarger excess among
mothers aged 35 and above. Among infants with other adverse outcomes, an excess was
observed among mothers aged 35 and above (Figure 8).
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Figure 8 shows the percentage of birth defect and other adverse outcomes compared to al
infants by maternd age. Thelines overlying each group indicate the expected percentage if the

digribution

of births over the different materna ages were the same asin the generd population.

Figure 8. Percentage of Births by Maternal Age Group for Two Populations of
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Maternal educational level

Materna educationd leve is associated with a number of adverse outcomes. Lower levels of
maternal education have been shown to be associated with an increased risk of low birthweight,
pre-term delivery and intrauterine growth retardation (Pevdin et al.) In the same study, the
authors reported that lower levels of maternal education were also associated with other risk
factors such as smoking, acohol use and high blood pressure.

A certain amount of information about materna educationd leve is unavailable, especidly for
children with birth defects and other adverse outcomes (see page three for an explanation). In
the discussion below, we assume that the digtribution of maternd educationd leve issimilar in
the group with unknown maternd age as in the group whose materna age is known.

Table10. Annual Averagesand 95% Confidence Intervalsby Maternal Education for
Three Populations of Newborn I nfants, 1996-2000

Maternal All Infants Birth Defect Cases Other Adverse Outcomes
Education
Annual % 95% ClI Annual % 95% ClI Annual % 95% ClI
Average Averag Averag
e e
None 2082 0.1 (0.1,0.2) 441 0.1 (0.1,0.2) 48] 0.1 (0.1,0.2)
IEIementary 11,7982 65 (6.4, 6.5) 181.4] 44 (4.1,4.7) 229.8| 45 (4.2,4.7)
ISome high school 27,9322 153 (15.2,15.4) 54461 13.2| (12.8,13.7)] 1,1928] 23.1| (22.6,23.6)
IH igh school 53,020.0| 29.0| (28.9,29.1)] 1,086.6] 26.4| (258,27.1)] 1521.4] 29.5]| (28.9,30.1)
ISome college 40,558.8 | 22.2| (22.1,22.3) 800.0] 194 (18.9, 20.0) 866.6 | 16.8| (16.3,17.3)
ICoIIege 31,1014 17.0| (17.0,17.1) 553.0] 134 (13.0,13.9) 4468 | 8.7 (8.3,9.0)
IGraduaIe 16,5734 9.1 (9.0,9.1) 2674 65 (6.2,6.8) 220.0| 4.2 (4.0,4.5)
Unknown 1,160.0| 0.6 (0.6,0.7) 683.0] 16.6| (16.1,17.1) 675.0| 13.1| (12.7,135)

Source: I1linois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002
11linois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002

Since more than 15 percent of the data are missing for the birth defect cases, the percentage of
birth defect cases in each maternd age group would be about 85 percent of that for dl infants, if
the digtribution of births by maternd age is the same for the two populations. An excess of birth
defect cases and cases with other adverse outcomes was observed among mothers with lower
educationa level — except for those with eementary or lower (Figure 9). It isnot clear why the
group of mothers with the lowest educationa level should have had alower rate of birth defects
and other adverse outcomes among their children. It is possible that these mothers were less
likely to report their educationa level, and are therefore over represented in the unknown

category.
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Figure 9 shows the percentage of birth defect and other adverse outcomes compared to al
infants by materna education level. The lines overlying each group indicate the expected
percentage if the digtribution of births over the different maternd levelswere the same asin the
generd population.

Figure 9. Percentage of birthsby Maternal Education for Two Populations of Newborn
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Maternal risk factors

Diabetesin a pregnant woman leads to an increased risk of birth defects in the infant (Queisser-
Luft et al.). Babiesborn to diabetic mothers are at increased risk of pre-term delivery and
premature rupture of the membranes and are dso at risk of having a high birthweight (10
pounds or more), leading to ddivery complications (Yang et al.). Motherswith pre-eclampsia
or anemiaaso have ahigher risk of pre-term ddivery resulting in low birthweight babies (Ray
et al., Klebanoff et al.).

The three risk factors examined here each had higher rates among the babies with birth defects
or other adverse outcomes than among the genera population. Infants with other adverse
outcomes were more than five times more likely to have a mother with anemia than the generd
population. The same group were twice as likely to have a mother with pre-eclampsiathan the
generd population of newborns. Infants with one or more birth defects were more than twice
aslikdly to have a digbetic mother than the generd population of infants.

Table 11. Annual Averagesand 95% Confidence Intervalsby Maternal Risk Factors
for Three Populations of Newborn I nfants, 1996-2000

Maternal All Infants Birth Defect Cases Other Adverse OQutcomes
Risk Factors
Annual % 95% ClI Annual % 95% Cl Annual % 95% ClI
Average Averag Averag
e e
nemia 24946]| 14 (14, 1.4) 2754] 6.7 (6.3,7.0 423.2] 82 (8.0,8.7)
IDiabetes 42558 2.3 (2.3,2.4) 2328] 5.6 (5.3,6.0) 177.8| 34 (3.2,3.7)

Pre-eclampsia] 59908| 33| 3233 2286| 55| (5259 3s46| 71| (68 74)

Source: I1linois Department of Public Health, Adverse Pregnancy Outcomes Reporting System, March 2002
I1linois Department of Public Health, Illinois Project for Local Assessment of Needs, August 2002

22



Figure 10. Percent Distribution and 95% Confidence Intervalsfor Maternal Risk
Factorsfor Three Populations of Newborn Infants, 1996-2000
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