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ABSTRACT

Objective To identify risk factors for low birth weight infants in Multnomah County, Oregon.
Study design Case-control study
Methods All single live births with birth weight less than 4,000 g. were analyzed from the 1997

and 1998 Oregon birth certificate records.  The dependent variable was low birth weight,
classified as low birth weight (less than 2,500g.), normal birth weight (2,500g. - 4,000g.).
Independent variables included maternal, paternal, and infant characteristics.   Among the
maternal variables examined were race, education, age, complications of pregnancy,
complications of labor and delivery, illnesses during pregnancy, prenatal care, Hispanic origin,
public health care coverage, tobacco use, alcohol use, illicit drug use, heroin use, cocaine use,
methamphetamine use, marijuana use, antenatal procedures, intrapartum procedures, marital
status, birth order, birth space, and maternal weight gain.  Paternal variables were race,
education, age, and Hispanic origin.  Infant variable included gestational age and sex.

Results Pre-term infants were 17 times more likely than normal term infants to have low birth
weights.  Mothers who used cocaine were seven times more likely to have low birth weight
infants than were mothers who did not use cocaine.  Mothers who had complications during
pregnancy were three times more likely to have low birth weight infants than were mothers
who had no complications during pregnancy.  Mothers who had complications of labor and
delivery were twice as likely to have low birth weight infants than were mothers who had no
complications of labor and delivery.  Mothers who had inadequate prenatal care were twice as
likely to have low birth weight infants than were mothers who had adequate prenatal care.

Conclusion Pre-term infants, cocaine use, having complications during pregnancy, having
complications of labor and delivery, and having inadequate prenatal care were significantly
related to low birth weight infants in Multnomah County, Oregon.
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Low birth weight infants have an increased risk

of morbidity and mortality.  To improve perinatal

outcomes, researchers have tried to identify the

attributes associated with higher rates of low birth

weight.  A review of literature indicated that a variety of

maternal, paternal and infant characteristics were

related to low birth weight.  Maternal variables that have

been associated with low birth weight include
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race,(2-4,7,8) education,(2-4,6,8) age,(2,6,8) complications of

pregnancy,(3, 8)  complications of labor and delivery,(8)

illness during pregnancy, (8)  inadequate prenatal

care,(1,4,6,8) Hispanic origin,(8) socioeconomic status,(1,3,8)

tobacco use,(1,2,3,8)  alcohol use,(1,2,3,8)  illicit drug use,

antenatal procedures, (8) intrapartum procedures, (8)

gestational age,(8) marital status,(2,3,8) birth order,(2)  birth

spacing,(2) and maternal weight gain. (2,3,8)  Paternal

variables associated with low birth weight have included

race,(2-4,7,8) education, (4,8) age, (8) and Hispanic origin.(8)

Infant variables related to low birth weight include

gestational age and gender.(3,8)

The purpose of this study was to identify risk

factors for low birth weight infants in Multnomah County,

Oregon.

Materials and Method
All single live births were selected from the 1997

and 1998 Oregon birth certificate records.  Infants

weighing more than 4,000 g. were excluded from the

analysis because the risk factors for high birth weight

are different from the risks factors for low birth weight

infants.(3)  The dependent variable was low birth weight.

For the purpose of this analysis, very low birth weight

(less than 1,499 g.) and moderate low birth weight

(1,500g. - 2,499g.) were combined.  Independent

variables included in the analyses were maternal,

paternal and infant characteristics.  Maternal variables

examined in this study were race, education, age,

complications of pregnancy, complications of labor and

delivery, illnesses during pregnancy, prenatal care,

Hispanic origin, public health care coverage, tobacco

use, alcohol use, illicit drug use, heroin use, cocaine

use, methamphetamine use, marijuana use, antenatal

procedures, intrapartum procedures, marital status,

birth order, birth spacing, and maternal weight gain.

Paternal variables were race, education, age, and

Hispanic origin.  Infant variables were sex and

gestational age.   Chi-square tests, Simple Logistic

Regression, and Multiple Logistic Regression were

used.  All analyses were conducted using SPSS

software.

Results
The number of births and mean birth weights for

females and males are displayed in Table 1. The upper

portion of the table shows total births, the lower portion

shows the births and mean birth weights for infants

included in the analyses.

Table 1.  Infant Birth Weight Classified by Gender and Year

Variables Year

  1997 1998 1997 and 1998

Number of births  9007 (49.2%) 9303 (50.8%)       18,310

■ Female  4412 (49.0%) 4528 (48.7%)        8940

■ Male  4595 (51.0%) 4775 (51.3%)        9370

Mean birth weight of total # of births       3378.65     3383.73      3381.23

(SD. = 587.56) (SD.= 578.95)  (SD.=583.19)

■ Female       3314.50     3317.79      3316.17

(SD. = 576.62) (SD. = 571.01) (SD. = 573.75)

■ Male       3440.25     3446.27       3443.31

(SD. = 591.42) (SD. = 579.56) (SD. = 585.38)

Number of single births and birth weight 7,717 (49.2%) 7,955 (50.8%)        15,672

not more than 4,000g.

■ Female 3,883 (50.3%) 4,013 (50.4%)         7,896

■ Male 3,834 (49.7%) 3,942 (49.6%)         7,776
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Chi-square tests and Simple Logistic Regression

analysis were used to identify significant (p< .05)

associations between low birth weight and maternal

variables, paternal variables and infant variables.  The

results are shown in Table 2 for 1997 and in Table 3 for

1998.

For 1997, the variables significantly associated

with low birth weight infants were mother’s race,

father’s race, mother’s education, father’s education,

mother’s age, complications of pregnancy,

complications of labor and delivery, inadequate care,

Kessner index, public coverage, tobacco use, alcohol

use, illicit drug use, cocaine use, marijuana use,

gestational age, marital status, maternal weight gain,

and infants’ gender.

Variables included in the analyses but not

significantly associated with low birth weight were

father’s age, illness during pregnancy, mother’s

Hispanic origin, father’s Hispanic origin, antenatal

procedures, intrapartum procedures, heroin use,

methamphetamine use, birth order, and birth space.

For 1998, the variables significantly associated

with low birth weight infants were mother’s race,

mother’s education, father’s education, father’s age,

complications of pregnancy, complications of labor and

delivery, inadequate care, father’s Hispanic origin,

public health care coverage, tobacco use, alcohol use,

heroin use, cocaine use, gestational age, marital

status, maternal weight gain, and infants’ sex.

Variables that were not significantly associated

with infant low birth weight were father’s race,

mother’s age, illnesses during pregnancy, Kessner

index, mother’s Hispanic origin, antenatal procedures,

intrapartum procedures, illicit drug use,

methamphetamine use, marijuana use, birth order,

and birth space.

Results for 1997 and 1998 show nearly the

same significant associations with low birth weight

except for father’s race (African-American VS White)

and mother’s age.  Father’s race and mother’s age

had significant associations with low birth weight in

1997, but not in 1998. Also, father’s age and father’s

Hispanic origin had significant associations with

low birth weight infants in 1998 but not in 1997 (see

Table 4).

Variables Year

  1997 1998 1997 and 1998

Mean birth weight of total # of single births      3290.95      3293.49       3292.24

and birth weight not more than 4,000g. (SD. = 478.67) (SD. = 476.38) (SD. = 477.49)

■ Female      3250.15        3257       3253.69

(SD. = 473.13) (SD. = 483.44) (SD. = 478.38)

■ Male      3332.27      3330.53       3331.39

(SD. = 480.76) (SD. = 466.24) (SD. = 473.42)
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Table 2.  Significant Relationships between Birth Weight and All Variables Classified by Tests in Year 1997
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Table 3. Significant Relationships between Birth Weight and all Variables Classified by Tests in Year 1998
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All variables with significant associations with

low birth weights were employed in Multiple Logistic

Regression analysis.  Table 4 presents a summary of

the results of Simple Logistic Regression and Multiple

Logistic Regression classified by year.  We found that

the Odds Ratios for infant low birth weight from Simple

Logistic Regression and Multiple Logistic Regression

in 1997 and 1998 were nearly identical.  Table 5

presents a comparison of the adjusted relative Odds

Ratio (OR) for infant low birth weight from Simple

Logistic Regression and Multiple Logistic Regression

for 1997 and 1998.  The range (1997 and 1998

compared) of the adjusted relative Odds for infant low

birth weight are also presented in Table 5.

❖ From Simple Logistic Regression analysis in 1997

and 1998, as father’s education increases the

estimated probability of low birth weight infants

decreases with the range of the OR = 0.94-0.95.

❖ From Multiple Logistic Regression analysis in 1998,

as father’s age increases the estimated probability

of low birth weight infants decreases with the range

of the OR = 0.97-0.98.

❖ From Simple and Multiple Logistic Regression

analysis in 1997 and 1998, as maternal weight gain

increases the estimated probability of low birth

weight infants decreases with the range of the OR

= 0.95-0.97.

❖ From Simple and Multiple Logistic Regression

analysis in 1997 and 1998, mothers who had higher

education were 0.96-1.08 times as likely to have

low birth infants than were mothers who had lower

education.

❖ From Simple Logistic Regression analysis in 1998,

fathers of Hispanic origin were 1.30-1.31 times as

likely to have low birth weight infants than fathers

who were not of Hispanic origin.

❖ From Simple Logistic Regression analysis in 1997

and 1998, mothers who had public health care

coverage were 1.46-1.50 times as likely to have low

birth weight infants than were mothers who did not

have public coverage.

❖ From Simple and Multiple Logistic Regression

analysis in 1997 and 1998, female infants were1.34-

1.51 times as likely to have low birth weights than

were male infants.

❖ From Simple Logistic Regression analysis in 1997

and 1998, mothers who were unmarried or divorced

were1.37-1.60 times as likely to have low birth

weight infants than were mothers who were

married or separated.

❖ From Simple Logistic Regression analysis in 1997,

African-American fathers were 1.70-1.77 times as

likely to have low birth weight infants than White

fathers.

❖ From Simple and Multiple Logistic Regression

analysis in 1997 and 1998, African-American

mothers were 1.82-1.91 times as likely to have low

birth weight infants than White mothers.

❖ From Simple and Multiple Logistic Regression

analysis in 1997 and 1998, mothers who used

tobacco were1.80-1.91 times as likely to have low

birth weight infants than were mothers who did not

use tobacco.

❖ From Simple Logistic Regression analysis in 1997

and 1998, mothers who had inadequate prenatal

care were 2.17-2.22 times as likely to have low birth

weight infants than were mothers who had adequate

prenatal care.

❖ From Simple and Multiple Logistic Regression

analysis in 1997 and 1998, mothers who had

complications of labor and delivery were 1.87-2.42

times as likely to have low birth weight infants than

mothers who had no complications of labor and
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delivery.

❖ From Simple Logistic Regression analysis in 1997,

mothers who used illicit drug were 2.60-2.64 times

as likely to have low birth weight infants than were

mothers who did not use illicit drugs.

❖ From Simple and Multiple Logistic Regression

analysis in 1997 and 1998, mothers who had

complications during pregnancy were 2.01-2.76

times as likely to have low birth weight infants than

were mothers who had no complications during

pregnancy.

❖ From Simple Logistic Regression analysis in 1997

and 1998, mothers who used cocaine were 6.69-

7.39 times more likely to likely to have low birth

weight infants than were mothers who did not use

cocaine.

❖ From Simple and Multiple Logistic Regression

analysis in 1997 and 1998, pre-term infants were

14.83-17.85 times likely to have low birth weight than

were normal term infants.

Discussion
Our results show the significant contribution that

parental and infant characteristics have on explaining

the risks of low birth weight.  The results from two years

data birth records (1997-1998) are very similar.  As

might be expected, preterm delivery had the strongest

association with low birth weight.  Preterm infants are

highly related to high incidence of low birth weight.

From this study, preterm infants were 16 times more

likely to have low birth weights than full term infants.

After controlling for other factors, the adjusted odds

ratio indicates that preterm infants are nearly 18 times

more likely to be low birth weight.  However, the

underlying cause of preterm a growth-restricted infants

remains unknown.(7)  After  controlling for other factors,

however, cocaine use was not significantly related to

low birth weight at the 95% level of confidence.  Other

factors strongly associated with low birth weight include

complications of labor and delivery, tobacco use, be-

ing an African-American.    African-American parents

are nearly 2 times more   likely to have low birth weight

infants than White parents.(2)  However, due to the way

data are compiled on the birth certificate, some vari-

ables probably are underreported.  For example, com-

plications of labor and delivery included both maternal

and infant variables such as moderate meconium and

excessive bleeding.  Those variables should be col-

lected in using different variables.  Assuming these

complications are underreported on the birth certificate,

the true risk    associated with these conditions is prob-

ably higher or lower than this result.(4)

The absence of a significant adjusted odds ratio

when other factors are controlling for includes

inadequate prenatal care, being single, and using

public health coverage.  The results of the analysis does

not indicate that a particular factor (for example, inad-

equate prenatal care) is not important, but rather that

its relationship to low birth weight is not independent of

its relationship with other factors.   Thus, inadequate

prenatal care, being single, and having public health

coverage are associated with low birth weight but with

other variables included in the analysis as well.

The relationship between mother’s education

and low birth weight deserves comment.  As will be

seen in the report, the simple relationship between

mother’s education and birth weight indicates that as

mother’s education increases, the probability of

having a low birth weight infant increases.  The results

from the multiple regression, however, indicate that

after controlling for other factors, mothers with more

education are 1.08 times more likely to have a low birth

weight infant than are mothers with a high school

education or less.  Keep in mind that 1.08 is only

slightly above one and represents a relatively small

risk.  When this analysis was repeated using 1997 data,

the relationship between mother’s education and low

birth weight was not significant after controlling for other

factors.

In conclusions, pre-term infants, cocaine use,
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having complications during pregnancy, using illicit

drugs,  having complications of labor and delivery, hav-

ing    inadequate prenatal care, tobacco use, mother’s

race, father’s race, marital status, infants’ gender, pub-

lic  coverage, father’s Hispanic origin, mother’s educa-

tion, maternal weight gain, father’s age, and father’s

education were significantly associated with low birth

weight infants in Multnomah County, Oregon.
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