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A B O U T T H E F E L L O W 

Kelsey Ruane is a Master of Public Policy student at the 
Johns Hopkins Bloomberg School of Public Health. Her 
main focus is women's reproductive health and 
interpersonal violence. She became interested in the 
intersection of public health and social inequality as a 
sociology major at James Madison University. Her
background includes direct services work on a financial 
assistance hotline, and advocacy work for a legal non 
profit dedicated to women's rights and equity. 

This summer, Kelsey worked with the Department of 
Epidemiology to analyze the rise in substance use and
its effect on maternal and child health. She hopes that
the information from this report can be used to improve 
health and social services for both substance users and 
pregnant women 

A n a l y s i s o f h o s p i t a l u t i l i z a t i o n i n M o n t g o m e r y C o u n t y 
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18Thank you to Dr. Chunfu Liu, Marlene Michaelson, the

Fetal and Infant Mortality Report (FIMR) the Montgomery 
County Council, and Montgomery County Health and 
Human Services for making this report possible 



 

                   

            

              

             

             

            

            

            

            

 

                     

             

               

              

                 

            

             

         

    

 

                 

           

             

              

              

        

 

                 

            

          

           

 

           

      
     

COUNTY VOIDS: and here is why it matters so much to MoCo

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE P A G E 0 3 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

EXECU T I V E 

SUMMARY 

The use of drugs during pregnancy is a significant public health concern which is 

associated with poor maternal and infant health outcomes. The National Survey on Drug 

use and Health estimates that 5.9 percent of pregnant women will use drugs during the 

pregnancy. Drug use varies widely from cigarette smoking to opioids, and the effects are 

often different depending on which drug is used and how often. The current literature 

includes nationwide patterns in both drug use and pregnancy and analyzes vital statistics 

and healthcare utilization among women who are found to have used drugs during 

pregnancy. This research will not include maternal or infant mortality but will instead 

focus on common deleterious outcomes associated with prenatal drug use. 

Montgomery County, MD has ranked first in health outcomes since 2014. For drug use 

specifically, the rate of illicit drug use in Montgomery County was 7.03 percent compared 

to 7.56 in Maryland and 8.9 in the United States. Substance abuse, particularly opioid use, is 

an emerging public health issue, and it is important to examine the impact on birth 

outcomes. There is good data on the prevalence of drug use and adverse birth outcomes in 

Montgomery County, but more research is needed on prenatal drug use and healthcare 

utilization among pregnant women who use substances. The aim of this research is to 

determine whether Montgomery County, MD follows the national pattern regarding 

substance use and pregnancy. 

This study was conducted using linked birth and inpatient hospital data provided by the 

Health Services and Cost Review Commission. I calculated birth outcomes which included 

low birth weight, preterm birth, length of hospital stay, and severe maternal morbidity, and 

compared the results to patients who had no substance or opioid use. The results show 

increased risk of preterm and low birth weight, while there was no noticeable difference for 

length of stay and severe maternal morbidity. 

The implications are that in Montgomery County, maternal substance use represents a 

small but high risk portion of hospital data. The community health needs assessment 

should consider enhanced data collection practices, and expansion of specialty resources 

among social services and community health organizations in Montgomery County. 



 

 
             

           
            

             
              

            
          
            

       
    
                  

            
             

            
          

           
            
            

           
        

          
            

            
          

          
            

             
  

  
             

         
          

          
             

         
          

            
      

  
              

          
        

          

      
     

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE P A G E 0 4 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

RESEARCH 
INTRODUCTION 

Substantial research demonstrates that substance use during pregnancy 
results in undesirable birth outcomes such as low birth weight, preterm birth, 
and small for gestational age infants. Women are at highest risk of developing 
a substance use disorder during their reproductive age. The issue of prenatal 
drug use is particularly vital due to the increase in opioid use in the United 
States. It can be difficult to accurately measure how many women are using 
drugs during pregnancy. Women with substance use disorders often have less 
access to healthcare since they are more at risk for being uninsured, low-
income, or being in an abusive relationship. 

It is well established in national data that women who use drugs during 
pregnancy have worse birth outcomes than those who do not. The effects vary 
between drugs that are used and how often they are used. Preterm birth, low 
birth weight, and being small for the gestational age were the most common 
conditions researchers found, and they applied to all the drugs studies 
including tobacco, alcohol, cannabis, stimulants, and opioids. A 2011 analysis 
found that cocaine users were 3.53 times more likely to deliver a preterm 
infant. The same analysis found that opioid users were 2.86 times more likely 
to deliver a preterm infant. A different study which looked at hospital 
admissions in Massachusetts found similarly strong associations between drug 
use and risk of low-birth weights. Neonates exposed to substances during 
pregnancy were more likely to be preterm and low birth weight with odds 
ratios of 1.86 and 1.94 respectively. Finally, another study compared substance 
use disorders to psychiatric disorders more generally and found that substance 
abuse disorders have a more significant impact on birthrates than any 
psychiatric illness. This study focused on low birth weight and found an odds 
ratio of 3.7 for substance use and a 2:1 odds ratio for psychiatric diagnoses 
generally. 

Research has also consistently documented the increased healthcare 
utilization among pregnant women who used drugs during pregnancy. The 
same study from Massachusetts found higher rates of hospital readmission for 
substances users even when controlling for income, race, education and other 
relevant factors. For opiate use, neonatal abstinence syndrome is a large factor 
in increased healthcare utilization. An analysis of hospital admissions from 
years 2000-2009 found a substantial increase in healthcare related to neonatal 
abstinence syndrome, with the cost of related care going from 39,400 in 2000 
to 53,400 in 2009. 

Though research shows generally worse birth outcomes among substance 
users, research also shows that these conditions are treatable. The most 
effective programs are patient-centered holistic health models that prioritize 
consistent contact with a trusted health provider over total abstinence from 
substances. 



  
  

      
     

      
     

     

      
     

    
 

    
      

     

   
     

    

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE P A G E 0 5 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

MAIN TAKEAWAYS 
FROM NATIONAL 
LITERATURE 

Maternal substance use is a risk factor 
for adverse birth outcomes such as 
preterm birth and low birthweight 

There is a higher amount of healthcare 
utilization for women who use drugs 
during pregnancy, especially for women 
using opioids 

Women using drugs are disproportionately 
affected by poverty, mental illness, lack of 
access to healthcare, and intimate partner 
violence 

A public-health oriented treatment 
approach to maternal substance use is 
more effective than a punitive 
approach 



            
        

 

           
         

           
          

      

 

               
    

 

  

      
     

          

            

      

            
           

            
          

          
            

              
             
            

            
      

aims 

B I R T H O U T C O M E S F O R M A T E R N A L S U B S T A N C E U S E P A G E 0 6 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

Scope  of  Problem 
This report aims to identify the scope of the problem of maternal
substance use and subsequent adverse birth outcomes in 
Montgomery County 

The data results will be compared to national literature on the
subject to see how Montgomery County compares to national 
prevalence 

Research 

This information will be used to support the Fetal and Infant
Mortality Review Board (FIMR) in their efforts to implement programs
aimed at preventing adverse birth outcomes 

Interventions 

methodology 
The data for this analysis came from Montgomery County birth records and statewide 
hospitalization data which were linked into one dataset. Using the demographic and 
diagnostic data provided, we were able to evaluate patterns in birth outcomes for 
Montgomery County specifically. To determine the relationship between we ran cross 
tabulations and frequency distributions between pregnant women who used drugs as 
compared to those who don’t. Prevalence and risk of adverse outcomes were analyzed 
using odds ratio calculations for risk of adverse outcomes for both substance users and non-
substance users. The same analysis was done for women who only used opioids during 
pregnancy. We included relevant factors such as race, education, type of insurance and 
marital status. The substance use variable was analyzed alongside data on preterm births, 
low birth weights, and severe maternal morbidity. 

definitions 
Preterm birth 

Low Birth weight 

Maternal Morbidity 

. Any birth taking place between 20 weeks of pregnancy and 37 

A birth weight of a liveborn infant of less than 2,500 g (5 pounds 8 
ounces) regardless of gestational age. 

unexpected outcomes of labor and delivery that result in significant short-

or long-term consequences to a woman’s health 



      
     

 

         
        

    
 

          
        

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE P A G E 0 8 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

Demographic information 

69.3 percent of women using substances during pregnancy were on 
Medicaid, suggesting that low income women are disproportionately at 
risk for this behavior 

Substance use is higher for both white and black women; however, 
opioid use specifically is highest among white women only 



  

      
     

    

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE P A G E 0 9 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

Data results 

Outcomes for all substance use 



  

      
     

   

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE P A G E 1 0 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

Data results 

Outcomes for Opioid use 



  

      
     

   

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE P A G E 1 1 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

Data results 

Odds  Ratio  Low  Birth  Weight 

Odds Ratio Preterm Birth 



    
      

    

      
     

          
            
           

           
            

             
         

          
        

           
            

 

 

        
           

         
      

          
        
        
         

 
          
    

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE P A G E 1 2 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

Finding I: Maternal substance 
use cases made up a small 
portion of overall hospital 
data 

There were only 179 documented cases of maternal substance abuse in 
this data set; however, cases discovered in hospitals likely do not make up 
the entire population of women who use drugs. There are many possible 
explanations for the small number of cases. Pregnant women are less likely 
to receive drug tests, and women who use drugs may avoid the healthcare 
system out of fear of being criminalized for their drug use. Women who use 
substances during pregnancy may also rather disclose to a community 
health provider or social worker. While the research does establish that 
substance use during pregnancy causes more adverse birth outcomes, 
research also suggests that these conditions can be effectively treated if the 
patient stays in contact with a trained healthcare provider. 

Key Interventions 
The research on maternal health and substance use overwhelmingly 
supports a public health rather than punitive approach to maternal drug use. 
The county should consider strengthening social services to include the 
needs of this small, but high-risk population 

Train social services and community health works to deal with the 
specific needs of pregnant women who use drugs. 
Employ a harm-reduction model towards drug use which prioritizes 
keeping pregnant women in consistent contact with prenatal and post-
partum care. 
Train SMILE nurse case managers to effectively work with the special 
needs of pregnant substance users. 



     
        

    

      
     

  

          
         

 

            
            

          
            
           

         
           

 
            

           
            
         

        
    

         
         
     

       

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE P A G E 1 3 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

Finding II: Maternal substance 
use is a risk factor for low birth 
weight and preterm birth 
While the hospital data does not break down substance use by all types 
such as alcohol or stimulants, there is data for patients who used only 
opioids during pregnancy. The population of women who only used opioids 
is small; however, the data shows that this group is a high-risk population 
for adverse pregnancy outcomes. There is a higher percentage of both low 
birth weight and preterm birth among substance users, though severe 
maternal morbidity does not seem to be affected using substances. 

Even if someone is using substances during pregnancy, it is still possible to 
manage the symptoms if a pregnant woman has consistent access with a 
healthcare provider. With this in mind, it is important to train clinicians and 
community providers to consider the specific needs of this population 

Key Interventions 

Though maternal substance use causes a higher risk of adverse birth 
outcomes, many times the conditions can be treated with proper 
medical care 

Offer optional drug screening and pregnancy tests at behavioral 
health and family planning centers 
Require community center staff to be educated on treatment and 
prevention of low birth weight and preterm birth for both 
substance users and non substance users 
Co-locate mental health providers and family planning providers 



        
     

     
  

           
             

            
          

         
         
         

         
          

   

      
     

 

            
            

    
            
   
        

       

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE P A G E 1 4 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

Finding III: Opioid use was an 
especially high risk factor for 
preterm birth and low birth 
weight 

The rise in opioid misuse has devastated the country, and the negative 
effects pregnant women are clear from the data. There has been a rise in 
both federal and local funds that are meant to combat addiction to opioids. 
For example, one intervention is to increase access to drugs like 
buphrenorphine, which help manage the symptoms of opioid addiction and 
decrease the likelihood of overdosing. Due to misconceptions about 
substance use and pregnancy, pregnant women are often denied effective 
treatment efforts. Research shows that stopping opioid use without proper 
detoxification treatment is by far the most dangerous action a pregnant 
woman can take. 

Key interventions 
Pregnant women are also affected by the national rise in opioid use, but 
government funds for the crisis do not always consider the specific needs of 
pregnant women addicted to opioids. 

Expand access to buprenorphine to pregnant opioid users, as it is the least 
harmful substance during pregnancy. 
Provide pregnant women referrals to medically-assisted detox programs in 
combination with follow up management and rehabilitation care 



      

       

      
     

              
             

         
            

      

    
       

     

       
        

     
       

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

Require comprehensive training on issues 
regarding care for maternal substance use for both 
family planning and behavioral health providers 

Expand access to medically assisted opiate treatment for 

RECOMMENDATIONS 

P A G E 1 5 

pregnant women using a harm reduction model of care 

Refer women using substances to case-management 
programs such as SMILE nurse case management program 

FUTURE RESEARCH 
HOW CAN MATERNAL SUBSTANCE USE DATA BE IMPROVED ? 

The data on maternal substance use is likely incomplete due to the stigma and fear 
that women often feel if they are unable to stop using substances during pregnancy 

BEST PRACTICES FOR INTEGRATED APPROACHES TO CARE 

Preliminary research shows that integrated, co-located family, health, and substance 
use providers have benefits over non intergrated approaches; however, the lack of data 
makes it difficult to draw definite conclusions 



           
               

            
          

            
             

            
 

           
        

           
         

          
              

           
 

 
            

          
          

         
          
             

              
           

   
 
 
 
 
   

       
  

 

      
     

BIRTH OUTCOMES FOR MATERNAL SUBSTANCE USE P A G E 1 6 
K E L S E Y R U A N E , 2 0 1 8 S U M M E R F E L L O W 

CONCLUDING REMARKS 
Montgomery County is already making strides in behavioral and community health 
at a time where substance use, mental health, and opioid addiction are all of crucial 
concern. The issue of maternal substance use represents a population that is 
stigmatized for their mental health needs. Research supports the claim 
that substance use during pregnancy generally results in worse birth results. These 
outcomes tend to be exacerbated by other factors that substance users face such 
as stigma, fear of arrest, and lack of access to specialty care. 

The increase in substance use, particularly opioid use, has public health 
professionals looking for evidence-based interventions. The Montgomery County 
Fetal and Infant Mortality Review Board (FIMR) is tasked with making 
Montgomery County specific recommendations, many of which include an 
increase in community healthcare and case-management services. They note that 
low birthweight and preterm birth are risk factors for infant mortality, and there are 
significant racial disparities for birth outcomes between white women and black 
women. 

For Montgomery County, FIMR makes a wide range of recommendations, many of 
which require participation from community health providers. Examples of potential 
interventions include SMILE nurse case managements which helps women monitor 
their health and development throughout pregnancy. Other programs include 
nutritional education and assistance and connecting women with family planning 
assistance. This research should serve as a reminder that substance use is a 
complicating factor in pregnancy as well, and the rise in opioid use requires an 
integrated approach that involves experts in both family planning and behavioral 
health. 
. 

Kelsey Ruane 
2018 FELLOW, HEALTH AND HUMAN SERVICES 
JOHNS HOPKINS UNIVERSITY 
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