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Missing Data
Nine percent of records were missing data on weight gain 
during pregnancy, and 2% were missing the neighbor-
hood poverty indicator because addresses could not be 
assigned a geocode; very small numbers of records were 
missing data on prenatal care utilization and mother’s edu-
cation. Missing value analysis indicated that these values 
were not missing completely at random. As a result, we 
replaced missing values with imputed values instead of 
dropping these cases from the analysis. Multiple imputed 
values were generated using NORM, version 2.30 Five sets 
of imputed data were created and analyzed. The results 
were entered back into NORM and combined to generate 
average parameter estimates, pooled standard errors and 
p values for the estimates.31 The average beta coeffi cients 
were used to compute odds ratios. Chi-square statistics 
were calculated from average counts of the fi ve imputed 
data sets between fi rst and second births. Stata/MP, version 
10.0, was used for all analyses. 

RESULTS
At the time of the fi rst birth, 29% of teenage mothers were 
younger than 16, 28% were 16 years old, 28% were 17 
years old, and only 15% were 18 or older (Table 1). By 
the second birth, 24% of teenage mothers had completed 
12 years of schooling; however, only 19% had fi nished 
high school between births. More of these young women 
were married or had paternity established at their second 
infant’s birth than at their fi rst (41% vs. 25%), but 60% 
were still single and had not established paternity. The 
distribution of median household income did not change 
between the fi rst and second teenage birth.

The proportion of mothers who had inadequate weight 
gain during pregnancy increased between the fi rst and sec-
ond births (49% and 61%, respectively), as did the pro-
portions who received inadequate prenatal care (30% vs. 
37%) and who smoked while pregnant (10% vs. 19%). 
Pregnancies were at least 18 months apart for 31% of 
mothers, 6–17 months apart for 46% and fewer than six 
months apart for 23%. The prevalence of low birth weight 
and very low birth weight did not change (12% and 2–3%, 
respectively), but the second birth was more likely than 
the fi rst to be preterm (15% vs. 12%). 

In unadjusted analyses, both the odds that a teenager’s 
second infant was low-birth-weight and the odds that the 
second birth was preterm were associated with a wide range 
of characteristics (Table 2). These included the mother’s 
being 16 or younger (odds ratios, 1.9–3.0), having had in-
adequate prenatal weight gain (1.4–1.8), having had a pre-
vious adverse birth outcome (3.8–4.5), smoking during 
pregnancy (1.6–1.8) and having had any interpregnancy 
interval of less than 18 months (1.3–2.7). Compared with 
women who had inadequate prenatal care, those who had 
intermediate or adequate care had lower odds of both out-
comes (0.3–0.6), and those who had more than adequate 
care had higher odds of both (2.8–3.1). Women who were 
black, were 18 years old or were in the lower half of the 

TABLE 1. Percentage distribution of fi rst and second births 
to the same teenage mother, by selected maternal charac-
teristics and birth outcomes, Milwaukee 1993–2002

Characteristic First birth Second birth
or outcome (N=3,665) (N=3,665)

DEMOGRAPHIC   
Race/ethnicity    
White 8.8 8.8
Black 72.0 72.0
Hispanic 14.1 14.1
Other 4.3 4.3

Age  
<16  29.1 1.9
16 28.0 6.8
17 28.1 16.4
18 14.3 31.2
19 0.4 43.7
  
SOCIOECONOMIC  
Completed education (yrs.)***,†     
≥12  5.2 24.2
≤11  94.8 75.8

Marital/paternity status***    
Married or paternity established 24.9 40.5
Single, paternity not established 75.1 59.5

Household income (1999)†  
≤$10,000 2.3 1.7
$10,000–19,999 29.3 29.7
$20,000–29,999 43.1 41.7
$30,000–39,999 19.5 21.2
≥$40,000 5.8 5.7
  
PREGNANCY/BEHAVIORAL  
Weekly prenatal weight gain***,†  
Adequate 50.6 39.0
Inadequate  49.4 61.0

Prenatal care utilization***,†  
Inadequate  29.9 36.6
Intermediate 16.8 17.7
Adequate 34.7 29.8
>adequate 18.6 15.9

Smoked during pregnancy***  
Yes 10.2 18.8
No 89.8 81.2

Interpregnancy interval (mos.)  
<3  na 8.0
3–5  na 15.5
6–11  na 25.9
12–17 na 19.7
≥18 na 30.9
  
BIRTH OUTCOME  
Low birth weight    
Yes  12.0 11.5
No 88.0 88.5

Very low birth weight        
Yes  2.4 2.6
No 97.6 97.4

Preterm**  
Yes  12.4 14.8
No 87.6 85.2
  
Total 100.0 100.0

**p<.01. ***p<.001. †Includes some imputed values. Notes: na=not appli-
cable. Data include only singleton births. Inadequate prenatal weight gain 
is a net gain of less than 0.6 pounds per week. Adequacy of prenatal care was 
measured on a standard scale and takes into account timing of fi rst visit and 
number of visits. Infants were low-birth-weight if they weighed less than 
2,500 g at birth; they were very low birth weight if they weighed less than 
1,500 g. Preterm  birth was a birth at less than 37 weeks’ gestation.


