
  

        
   

      
         

     

   
     

     
     

      
    

 

     

          

 

       
    

       

February 2022 

Michigan Medicaid Part Two 
Diabetes during Pregnancy 2016 - 2019 

This brief reports  complications  at time of delivery by  diabetes  status. The complications  presented  are mode of 
delivery, gestation weeks,  birthing  placental/uterine/perineal complications,  and select  infections. Public  health  
professionals and providers can use  this  brief to  inform support to  diabetes care  services  for pregnant  people.  

Background 

 Diabetes during pregnancy increases the chance of adverse pregnancy outcomes including complications during 
delivery as well as abnormal conditions among newborns.1-9 

 Diabetes during pregnancy can be pre-existing or gestational only. Type 1 or type 2 diabetes prior to pregnancy 
is called pre-existing diabetes and is associated with increased risk of cesarean delivery, preterm birth, and 
certain infections.1-4 Diabetes that develops during pregnancy is called gestational diabetes (GDM).1,2 

 Research studies report mixed findings on whether mothers with diabetes and gestational diabetes have a 
higher risk of fungal and genital tract infections compared to those without diabetes.8,9 

 Insurance status has also been associated with delivery complications and long-term maternal outcomes. 
Uninsured mothers have higher risk of delivery complications compared to mothers with insurance.10 

 This brief is part two in a multi-part series. Part one examined pre-existing diabetes and GDM burden and 
disparities in diabetes burden among age, racial/ethnic group, and urban/rural setting. 

 The  Michigan Health Data Warehouse affords  the  Diabetes Prevention  and Control  Program  the opportunity  to  
study the impact of diabetes  among  expectant mothers  participating  in a  Michigan Medicaid program. 

 Mothers  (people  who gave birth)  with GDM have  similar risks  in complications as people  with pre-existing  
diabetes.1-9 

Mode of Delivery 

Cesarean Delivery by Diabetes Status Among Mothers in a Michigan Medicaid Program, 2016-2019 Combined* 

*Statistically significant difference (p< 0.05) between pairs unless otherwise indicated; § No evidence of statically significant difference (p > 0.05) between pair 

Source: Michigan Health Data Warehouse (2016-2019 Combined) 

 Approximately, two-thirds of mothers with pre-existing diabetes had a cesarean delivery (64.8%), 43.6% of 
mothers with GDM had a cesarean delivery, and 29.7% of mothers with no diabetes had a cesarean delivery. 

 There was no evidence of a linear change from 2016 to 2019 (p > 0.05, Data Not Shown). 

https://insurance.10


    

           

 

        
     

         
   

   

          

 

        
     

 

       
     

Pregnancy Length 

Pregnancy Length by Diabetes Status Among Mothers in a Michigan Medicaid Program, 2016-2019 Combined* 
Pre-existing Diabetes Gestational Diabetes Neither 

*Statistically significant difference (p< 0.05) between pairs unless otherwise indicated; § No evidence of statically significant difference (p > 0.05) between pair 
Pregnancy length definition (See Methods) 

Source: Michigan Health Data Warehouse (2016-2019 Combined) 



Pre-term 
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0.6% 

One-third of mothers with pre-existing diabetes had pre-term births (34.5%). This was significantly higher than 
mothers with gestational diabetes (13.5%), which was significantly higher than mothers without diabetes (10.4%). 

 The prevalence of post-term births was also significantly higher among mothers with pre-existing diabetes (1.6%) 
compared to mothers with GDM or without diabetes (0.6% for both). 

Select Birth Complications by Diabetes Status 

Birthing Complications by Diabetes Status Among Mothers in a Michigan Medicaid Program, 2016-2019 Combined* 

*Statistically significant difference (p< 0.05) between pairs unless otherwise indicated; § No evidence of statically significant difference (p > 0.05) between pair 

Source: Michigan Health Data Warehouse (2016-2019 Combined) 

 Complications specific to perineum, polydramnios/other amniotic cavity trauma, and acute posthemorrhagic 
anemia were statistically significantly higher among mothers with pre-existing diabetes compared to gestational 
diabetes and mothers without diabetes. 

 Trauma to the perineum and vulva was significantly higher among mothers without diabetes compared to 
mothers with pre-existing diabetes and GDM (33.4%, 15.2%, and 27.2%, respectively). 
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Select Infections 

Infections  by Diabetes Status  Among Mothers in a Michigan Medicaid Program,  2016-2019 Combined* 

*Statistically significant difference (p< 0.05) between pairs unless otherwise indicated; § No evidence of statically significant difference (p > 0.05) between pair 

Source: Michigan Health Data Warehouse (2016-2019 Combined) 

 Mothers with pre-existing diabetes had significantly higher prevalences of bacterial, urinary tract (UTI), maternal 
intrauterine, and fungal infections compared to mothers with gestational diabetes or without diabetes. 

 Infection prevalences were comparable between mothers with gestational diabetes and those without. 

Summary 

 In this analysis, cesarean delivery was highest among mothers with pre-existing diabetes, followed by 
gestational diabetes, then without diabetes. 

 This brief also reports that post-term birth was significantly higher among mothers with pre-existing diabetes 
compared to mothers with GDM and no diabetes, which were comparable. 

 In this work, complications specific to perineum, polydramnios/other amniotic cavity trauma, and acute 
posthemorrhagic anemia were significantly higher among mothers with pre-existing diabetes compared to 
mothers with GDM or no diabetes. 

Bacterial infections including UTI had a higher prevalence among mothers with pre-existing diabetes compared 
to mothers with GDM or no diabetes. 

Maternal intrauterine and fungal infections had a higher prevalence among mothers with pre-existing diabetes 
compared to mothers with GDM or without diabetes. 




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Public Health Impact and Recommendations 

 These findings contribute to a better understanding of the complexity of diabetes in pregnancy among Michigan 
Medicaid recipients. Disparities in complications based on diabetes status may provide the following 
opportunities: 

 Increase support for and referral to Diabetes Self-Management Education and Support (DSMES) Services, 
which  provide an evidence-based foundation to help people with diabetes navigate self-management 
decisions and activities, including the control of glucose before and during pregnancy.1 

 Coordinate care and enhance interventions that address comorbid conditions in order to reduce risks for 
adverse outcomes and complications.1,6 

 Review and address the economic impact of pregnancy complications, including the potential for higher 
costs for cesarean and preterm births.6 

 Refine population-based systems to monitor and report comorbidities and complications.1,6 

 A limitation of the data is that it is pre-pandemic, and the effects of the public health crisis on diabetes and 
pregnancy are still to be determined. The long-term impacts will be explored through ongoing data analysis and 
partner engagement. 

Methods 

Data for this report was based on Medicaid claims data extracted from the Michigan Health Data Warehouse 
between January 1, 2016, and December 31, 2019.  The unit of analyses was maternal deliveries that resulted in at 
least one live birth. These deliveries were identified by querying all hospital claims through a combination of DRG 
and ICD-10-CM diagnosis codes. No additional criteria related to the mother's Medicaid eligibility was applied to 
the query. The mother's diabetes status was determined if the hospital delivery claim included an ICD-10-CM 
diagnosis code of E10, E11, and E13 for pre-existing diabetes and O24 for gestational diabetes. Gestational 
diabetes can be reported as an incidence or prevalence. In this brief, the term prevalence is used. 
Complications were based on the Clinical Classifications Software Refined (CCSR) for ICD-10-CM diagnosis codes. 
CCSR is one in a family of databases and software tools developed as part of the Healthcare Cost and Utilization 
Project (HCUP), a federal-state-industry partnership sponsored by the Agency for Healthcare Research and Quality. 
HCUP databases, tools, and software inform decision making at the national, state, and community levels. 
Indicator (CCSR Category): 
 PRG026 OB-related trauma to perineum and vulva 
 PRG014 Polyhydramnios and other problems of amniotic cavity 
 PRG027 Complications specified during the puerperium 
 BLD004 Acute posthemorrhagic anemia 
 INF003 Bacterial infections 
 GEN004 Urinary tract infections 
 PRG021 Maternal intrauterine infection 
 INF004 Fungal infections 

Pregnancy length was defined using ICD-10-CM diagnosis codes: Z3A01, Z3A08-Z3A42, and Z3A49. Pre-term was 
defined as 20 0/7 weeks to 36 6/7 weeks; term was 37 0/7 weeks to 41 6/7 weeks; post-term was 42 0/7 weeks 
and beyond.11 Data was missing 1,431 (0.77%) records for gestation week. 

A limitation is that the results reported were based on mother’s who met the criteria. It is not representative of all 
mothers in a Michigan Medicaid program or the general population. 

Cochran-Armitage trend test was used to determine statistically significant linear change over time. Chi-square test 
was used for hypothesis testing about whether complication by diabetes status was statistically significantly 
different (α < 0.05). Statistical significance between two groups was determined using a two-proportion z-test 
where needed (α = 0.05). Ninety-five percent confidence intervals were included. Estimates were not reported in 
cases where the numerator was non-zero less than 11 or the denominator was less than 20. 
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https://www.michigan.gov/mdhhs/0,5885,7-339-71550_2955_2980---,00.html
https://beyond.11


        

      
    

         
        

            
    

          

       
             

   

        
         

       
    

           
   

     
 

        
 

            

     
           

         

               
           

      

Note 

In this publication, mothers were defined as people who gave birth assigned as female sex at birth. 
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