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Introduction  
As part of ongoing efforts to improve the Community Adolescent Pregnancy Prevention (CAPP) 
program, the Iowa Department of Human Services (IDHS) contracted with the Center for Social and 
Behavioral Research (CSBR) at the University of Northern Iowa to develop a county-level risk index for 
adolescent pregnancy in Iowa. The goal of the risk analysis and index is to determine key risk factors for 
adolescent pregnancy and identify counties in Iowa with a higher versus lower risk of adolescent 
pregnancy. This risk index will assist IDHS and CAPP administration staff in their planning and decision-
making moving forward.  
 
Methodology  
Process Overview  
CSBR staff conducted a review of the current literature on individual- and community-level risk and 
protective factors for adolescent pregnancy. Based on that review, CSBR staff then considered reliable, 
publicly available, county-level data that measured or was deemed to be a reasonable proxy for 
potential risk factors. CSBR staff then combined the disparate data points, described in more detail 
below, into one overall dataset used to create the final model. The starting point for the model was the 
final model from the initial risk factor model in FY2018. Additional data allowed CSBR staff to explore 
additional models. Once the model was finalized, the index scores were calculated for overall level of 
risk for individual Iowa counties. The final index scores ranged from a low of 12 to a high of 28 (the 
widest range possible for this index was 8 to 32). Low-risk counties ranged from 12 to 18, medium-risk 
counties ranged from 19 to 21, and high-risk counties ranged from 22-28.  
 
Data Sources  
The sources for all potential risk factors tested in the modelling process are listed below. Citations for 
each are provided at the end of the report:  

American Community Survey (ACS)  
The ACS is a long-running survey (by the US Census Bureau) of the United States population that 
provides one-year estimates and five-year averages at a range of geographic levels. CSBR used ACS five 
year averages for the following variables: population, percent of the population under 18, household 
median income, percent of population living in poverty, percent of the under-18 population living in 
poverty, percent with SNAP benefits in the past 12 months, percent of homes that are owner-occupied, 
percent without health insurance, percent with a bachelor’s degree or higher, percent white alone, 
percent black alone, and the percent Hispanic.   

Iowa Department of Public Health (IDPH) Vital Statistics  
The Iowa Barriers to Prenatal Care project is an ongoing census study of women delivering babies in 
Iowa hospitals. The following variables were gathered from the Barriers dataset for each county: 
average age of mothers, percent of births to mothers under 19, the percentage of all mothers and teen 
mothers who had not seen a doctor or nurse, percentage of mothers and teen mothers whose 



pregnancy was unintended, percentage of mothers and teen mothers who smoked cigarettes or drank 
alcohol in the past two years, and the average number for each. In addition, rates of chlamydia, 
gonorrhea, and teen births were gathered from IDPH’s Vital Statistics publications.  

Robert Wood Johnson County Health Rankings  
The Robert Wood Johnson County Health Rankings provide a snapshot of public health information at 
national, state, and county levels by combining disparate public, private, and non-profit data sources. 
The following variables were gathered from the County Health Rankings data: percent of individuals 
who reported having poor mental health days, percent of respondents who reported having fair or poor 
overall health, percent of respondents who reported smoking, and percent of respondents who 
reported excessive drinking. In addition, the ratio of primary-care physicians and the percent of 
households that are single-parent households were also gathered from the county health rankings.  

United States Department of Health and Human Services (US DHHS), Centers for Disease Control and 
Prevention (CDC), and National Center for Health Statistics (NCHS)  
The Bridged-Race Population Estimates provide county-level resident population by state, county, age, 
sex, bridged-race, and Hispanic origin though their CDC WONDER online database.  

POLICOM Corporation / Office of Management and Budget (OMB)  
The federal OMB defines geography for all statistical areas in the United States. POLICOM provides free-
to-use maps that include OMB definitions for each state and county in the nation. These maps were 
used to define rurality for each county in Iowa.  

Iowa Department of Education (IDE)  
Four-year high school graduation rates for counties were calculated from publicly available data 
provided by the IDE.  

Iowa Department of Human Services (IDHS)  
The number of children in foster care for each county was gathered from the DHS portal on the Iowa 
Data Center website and child abuse statistics were gathered from the IDHS website.  

Iowa Department of Human Rights (IDHR) Criminal & Juvenile Justice Planning (CJJP)  
The number of juvenile court service allegations for each county was collected from the CJJP website.  
 

Risk Factor Model  
CSBR conducted a correlation analysis to determine the overall correlation between the potential 
factors and the outcome of interest: teen birth rates. While the Pearson correlation coefficient does not 
indicate causality and spurious correlations are possible, it is a useful criterion in determining a 
potential factor’s inclusion in the overall model. Given the number of possible predictive 
factors/variables included, there were insufficient numbers of data points to conduct a separate linear 
model for each county in Iowa; therefore, CSBR combined the county information across the years and 
conducted the risk analysis at the state level. The criteria for each factor’s inclusion in the model was 
the impact on the tolerance and variance inflation factors (VIF), which are measures of collinearity in 
regression models (whether the variables are too closely related), and the impact on the R2, a measure 
of the variance explained by the model. CSBR built the linear model using one risk factor at a time and 
considered many combinations of factors before deciding on the final model presented here. The goal 



was to maximize tolerances, minimize VIF values, and maximize the R2 to provide the most robust and 
powerful model.   

The final model contains eight risk factors which indicate that a county’s percent of the population living 
in poverty, percent of the under 18 population that is Hispanic, high school graduation rate, percent of 
unemployment, three-year average reported child abuse rate, percent of births where a mother 
reported they did not want to become pregnant at the time of conception, percent of homes that are 
owner occupied, and percent of adults who smoke are significant predictors of the county’s teen birth 
rate.   

The R2 of the final model was 0.461, indicating that 46% of the variance of the dependent variable, teen 
birth rates, is predicted by the independent variables (the risk factors). The risk factors listed were all 
significant predictors of teen birth rates and the average tolerance was 0.8, which indicates minimal 
collinearity among the independent variables. The model summary information is provided in Tables 1 
and 2 below:  
 

Table 1  
Final Risk Factor Model Summary  

R  R Square  Adjusted R Square  Std. Error of the Estimate  

.68  0.46  0.45  6.94  
 

Table 2   
Coefficients of the Final Risk Factor Model  

Model  Unstandardized 
Coefficient  

Standardized 
Coefficient  

t  Sig.  

Collinearity 
Statistics  

Beta  Error Beta  Tolerance  VIF  

(Constant)  -7.46 6.93  -1.08 0.28   

Percent of the population living in poverty  0.35 0.07 0.16 4.67 0.00 0.80 1.26 

Percent of the under-18 population who 
are Hispanic 

0.25 0.04 0.22 6.94 0.00 0.86 1.16 

High school graduation rate -0.16 0.05 -0.10 -3.07 0.00 0.85 1.18 

Percent unemployment 1.25 0.29 0.15 4.32 0.00 0.75 1.33 

3-year child abuse rate 1.78 0.38 0.15 4.67 0.00 0.82 1.22 

Percent of all unplanned births 0.29 0.04 0.24 6.99 0.00 0.73 1.37 

Percent of housing that is owner occupied 0.14 0.06 0.07 2.26 0.02 0.85 1.18 

Percent of all adults who smoke  0.47 0.09 0.16 5.03 0.00 0.81 1.24 
Dependent Variable: Teen Birth Rate  

  

There is minimal collinearity between the factors in the model (i.e. the variables are not highly 
correlated with each other).  The interpretation of the coefficients are as follows (note that this is not a 
description of how these variables interact in real life on a daily basis and must not be viewed or used as 



such, rather these provide guidelines for decision-making): a one-percentage point increase in the 
percent of the population living in poverty indicates a 0.3-point increase in the teen birth rate; a one-
percentage point increase in the percent of the under 18 population that is Hispanic indicates a quarter-
point higher teen birth rate; a one-percentage point increase in unemployment indicates a 1.3-point 
higher teen birth rate; a one-point increase in the three-year average reported rate of child abuse 
indicates a 1.8-point higher teen birth rate; a one-percentage point increase in the adult population that 
smokes indicates a 0.5-point higher teen birth rate; a one-percentage point increase in the percent of 
owner occupied housing indicates a 0.1-point higher teen birth rate; a one-percentage point increase in 
the percent of mothers reporting not wanting to be pregnant at the time of conception indicates a 0.3-
point higher teen birth rate; and a one-percentage point increase in the high school graduation rate 
indicates a 0.2-point lower teen birth rate.  

  

Risk Factor Index Scoring  
Index scores were computed on 2019 data in order to capture the most up-to-date information 
available. The eight risk factors were broken into approximate quartiles and given a score of 1 to 4 
based on the frequency distribution with 1 indicating low-risk and 4 indicating the high-risk. CSBR 
summed these scores to compute the final score for each county.  

The final index scores ranged from a low of 12 to a high of 28. CSBR grouped the scores into three 
groups with approximately one-third of counties in each group. The low-risk group scores ranged from 
12 to 18 (34%), medium-risk group scores ranged from 19 to 21 (38%), and high-risk group scores 
ranged from 22 to 28 (27%).   

The map in Figure 1 on the next page shows the distribution of the low-, medium-, and high-risk 
counties across the state. Risk factors may not align directly with teen birth rates at the county level 
because this model is limited by the data available and is not a perfect representation of the complex 
relationship between teen birth and the myriad factors that may influence it.  



  
Figure 1: Teen Birth Rate Risk Index Scores  

  

While not provided here, maps for each individual factor with the score and rankings of each county are 
available upon request. The 2015 - 2019 teen birth rates per 1,000 teen women are provided in Figure 2 
on the next page.  



  
Figure 2: Teen Birth Rates – 2015-2019  

Limitations  
Although the data collected are of high quality from reputable sources, the biggest limitation when 
creating a predictive model is the information not available for inclusion in the model. Given the 
availability of data, CSBR limited the years of data included in the model to 2013 to 2019 and were only 
able to conduct the model analysis at the state-level. It is possible that what we see in the state-level 
model does not hold at the county-level. Some data were not collected at intervals consistent enough 
to warrant inclusion in the model, for example, certain Barriers questions are only asked every few 
years. It is also possible that better proxies for the concepts measured exist. These results do not 
account for the potential impact of other non-CAPP community level programs that could be a 
protective factor for adolescents.   
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