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Background/
Literature 

Review

Location of residence impacts maternal-child 
health disparities

Urban areas have experienced high rates    
of poor pregnancy outcomes over time

Rural disparities in birth outcomes 
recognized, similar rates recently found



Purpose
Identify and examine modifiable risk factors that 
may differentially drive poor birth outcomes in 
such highly disparate environments



Research Question(s)

• First, we examined potential differences between rural and urban women 
on modifiable factors known to impact birth outcomes. 

• Second, we examined both urban and rural newborns to determine 
whether these factors differentially predicted two specific adverse birth 
outcomes:

preterm delivery (PTB, 9.6% nationally) and 

intrauterine growth restriction (IUGR, 9.9% nationally)



Research Methods
• Data were extracted from birth certificates for all live births in the state of 

Tennessee for a 3-year period from 2012-2014. 

• Rural Urban Commuting Area (RUCA) Codes were assigned based on maternal 
residence zip code. Participants classified as urban (Metropolitan, codes 1.0 – 2.1) 
or rural (Rural, codes 10.0-10.3).

Micropolitan & small town (those in between urban and rural) RUCA codes were 
eliminated from analysis. 

• Chi-square analyses used to compare urban-rural groups on the predictors

• Logistic regression examined the odds of poor birth outcomes relative to each 
predictor separately for urban and rural participants, while controlling for 
possible confounders (maternal age, race, infant gender, and eligibility for 
income-based government benefits).



Modifiable dichotomous predictors

• 1) maternal weight based on BMI [underweight or overweight prior to 
pregnancy, gained too little or too much weight during]

• 2) smoking (smoked cigarettes at any point during pregnancy), 

• 3) time between pregnancies (previous pregnancy ended < 6 months prior 
to current pregnancy), 

• 4) prenatal care (inadequate based on timing of entry and number of 
visits, no prenatal care), and 

• 5) existing or emerging chronic health conditions (prepregnancy and 
gestational hypertension, prepregnancy and gestational diabetes). 



Results

• Final sample was 183,703 maternal-infant dyads (9,385 rural). 

• Urban and rural populations did NOT differ significantly (p>0.05) in rates of 

PTB (10.9% vs 11.4%) or 

IUGR (11.8% vs 11.3%).

• However, groups differed significantly (p<0.05– p<0.001) on all predictors of 
interest  

• Rural women were worse off on most predictors, with the exception of 
receiving any/adequate prenatal care



Table 1. Rural vs Urban Differences on Predictors

Predictor of Interest RURAL URBAN p

Underweight pre-pregnancy 6.1 4.6 <.001

Overweight or obese pre-pregnancy 51.0 48.0 <.001

Gained TOO LITTLE weight for BMI 20.2 19.0 <.05

Gained TOO MUCH weight for BMI 49.4 47.7 <.01

Smoking during pregnancy 27.3 12.2 <.001

Inter-pregnancy interval < 6 months 3.9 3.5 <.05

Pre-pregnancy or gestational hypertension 9.3 8.1 <.001

Pre-pregnancy or gestational diabetes 7.8 7.0 <.01

No prenatal care 1.1 2.1 <.001

Inadequate prenatal care 42.2 46.1 <.001

Note: Cell values in Rural and Urban columns represent percentages; Cell values in p column represent p value for 
χ2 test of independence



Table 2. Rural vs Urban Differences in Prediction of Preterm Birth
Predictor of Interest RURAL URBAN

Underweight pre-pregnancy 1.29 (1.01-1.70) 1.19 (1.10-1.28)

Overweight or obese pre-pregnancy 1.21 (1.01-1.44) 1.06 (1.02-1.11)

Gained TOO LITTLE weight for BMI 1.65 (1.38-1.97) 1.55 (1.49-1.62)

Gained TOO MUCH weight for BMI .72 (.61-.85) .82 (.79-.85)

Smoking during pregnancy 1.08 (.92-1.25) 1.24 (1.18-1.30)

Inter-pregnancy interval < 6 months .81 (.57-1.16) 1.15 (1.06-1.25)

Pre-pregnancy hypertension 2.76 (2.01-3.80) 2.80 (2.50-2.93)

Pre-pregnancy diabetes 2.64 (1.69-4.14) 2.57 (2.29-2.89)

Gestational hypertension 2.82 (2.26-3.51) 3.39 (3.20-3.57)

Gestational diabetes 1.67 (1.29-2.16) 1.41 (1.32-1.49)

No prenatal care 1.52 (.89-2.61) 1.99 (1.82-2.17)

Inadequate prenatal care 2.08 (1.81-2.39) 1.78 (1.72-1.84)

Note: Cell values in Rural and Urban columns represent Adjusted Odds Ratios from logistic regression equation 
predicting IUGR, with 95% confidence intervals



Table 3. Rural vs Urban Differences in Prediction of IUGR
Predictor of Interest RURAL URBAN

Underweight pre-pregnancy 1.39 (1.09-1.78) 1.47 (1.36-1.54)

Overweight or obese pre-pregnancy .84 (.70-1.00) .91 (.87-.95)

Gained TOO LITTLE weight for BMI 1.69 (1.41-2.01) 1.42 (1.36-1.48)

Gained TOO MUCH weight for BMI .75 (.63-.89) .69 (.67-.77)

Smoking during pregnancy 1.68 (1.33-2.11) 2.27 (2.18-2.36)

Inter-pregnancy interval < 6 months .78 (.54-1.12) .83 (.76-.90)

Pre-pregnancy hypertension 2.56 (1.79-3.67) 1.62 (1.47-1.78)

Pre-pregnancy diabetes .60 (.29-1.21) .68 (.56-.81)

Gestational hypertension 1.76 (1.35-2.29) 1.91 (1.80-2.03)

Gestational diabetes .61 (.42-.89) .84 (.78-.90)

No prenatal care .90 (.48-1.78) .90 (.80-.98)

Inadequate prenatal care 1.11 (.97-1.28) 1.12 (1.09-1.16)

Note: Cell values in Rural and Urban columns represent Adjusted Odds Ratios from logistic regression equation 
predicting IUGR, with 95% confidence intervals



Conclusions

• PTB and IUGR are important indicators of not only newborn wellbeing, but of 
long term growth and development. 

• In our sample, rates of PTB and IUGR in our urban and rural groups were higher 
than national averages, but not different between the two regions. This is despite 
the fact that rural women had significantly higher rates of most modifiable 
predictors of these adverse birth outcomes.

• Results suggest that just because a potential determinant occurs at a higher rate 
in a specific region does not mean addressing it to the exclusion of other factors 
will lead to the greatest improvement in birth outcomes, and interventions 
should consider the predictors of poor birth outcomes in specific populations.



Future Research

• Differences in what predicts birth outcomes in the two groups emerged, and may 
suggest avenues for differentially tailored interventions in urban and rural 
settings, especially regarding how better to prioritize improved management of 
chronic health conditions, addressing weight preconception and weight gain 
during pregnancy, intervening with smokers, and increasing engagement in 
prenatal care. 

• Future research could examine potential buffers or resilience factors in rural 
samples who, based on rates of predictors of adverse birth outcomes, might be 
expected to have higher rates of PTB and IUGR than even urban women.
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