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Introduction 
 
There has been a strong interest in examining pregnancy and birth outcomes within the Medicaid 

population, because Medicaid enrollment serves as a proxy for lower socioeconomic status, a measure 

otherwise missing from birth certificate data.  It is also useful because Medicaid enrollment and claims 

data contain a wealth of information related to pregnancy management and health conditions experienced 

during the pregnancy.  In linking birth certificate data with Medicaid data the ensuing data provide a more 

complete picture for evaluating services and outcomes for pregnancies.  This report explores infant 

mortality rates for Medicaid and non-Medicaid populations in Minnesota by age of mother, race/ethnicity, 

cause of death, and timing of prenatal care initiation. 

 

Infant mortality has long been considered an important indicator used to compare the health and well-

being of populations across and within countries.  Between 1950 and 2001, the infant mortality rate in the 

U.S. declined by almost 77 percent.1  While this is a dramatic reduction, the U.S. has not experienced the 

rate of improvement in infant mortality that has occurred in other industrialized nations.  In addition, 

while U.S. rates have improved, they have not improved at the same rate as other countries.  In fact, the 

rank of the U.S. rates relative to other industrialized counties has actually fallen over time.2  For example, 

in 1960 with an infant mortality rate of 26.0 the U.S. ranked 11th in the world behind countries like New 

Zealand, England and Denmark.  In 2000, with an infant mortality rate of 6.9, the U.S. rank had fallen to 

27th behind the Czech Republic, Greece, and Portugal.  Singapore had the lowest infant mortality rate in 

2000 at 2.5, less than half of the U.S. rate for that year. 

 

Figures compiled by the National Center for Health Statistic indicate that the U.S. infant mortality rate for 

2002 was 7.0 per 1,000 live births.3  This figure represents an increase from the 2001 rate of 6.8, the first 

time the rate had not either declined or stayed the same since 1958.  
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In Minnesota, the infant mortality rate declined from 5.4 in 2001 to 5.3 in 2002.4  Oftentimes, Minnesota 

has one of the lowest infant mortality rates in the U.S.  In fact, Minnesota is usually one of the 5 to 10 

states with the lowest infant mortality rate behind states like New Hampshire and Massachusetts that had 

rates below 5.0 per 1,000 live births.  Minnesota’s low overall rate, however, masks differences for some 

groups within the state.  Infant mortality rates in Minnesota are higher for teens, Populations of Color and 

as this report indicates, some groups of Medicaid enrollees. 

 
Methods 

The data for this report were obtained through a data-sharing agreement between the Departments of 

Health and Human Services (MDH and DHS, respectively).  The birth and death certificate data were 

obtained from public vital statistics records kept at MDH.  Birth certificate data are population based and 

includes all births occurring in Minnesota as well as births occurring out-of-state to Minnesota residents.  

Birth records contain a range of demographic data including conditions at birth, race, ethnicity, age of 

mother, birthweight of baby, prematurity, obstetric care, and infant death.  Death certificates are also 

population-based, including all deaths occurring in Minnesota as well as deaths occurring out-of-state to 

Minnesota residents.  Death records contain demographic information and conditions at death including 

race and ethnicity, cause of death, age and gender.   

 

Medicaid claims data and enrollment files, were obtained by the DHS.  This report includes data from 

both fee-for-services (FFS) claims submitted to DHS for payment and managed encounter data as 

submitted from contracted health plans for pregnant women enrolled in the Prepaid Medical Assistance 

Program (PMAP).  DHS data include demographic data such as age of mother, race ethnicity, some 

pregnancy risk factors such as tobacco or alcohol use, and obstetric care.  

 

Using a multi-step approach, birth records were matched with DHS eligibility files in an iterative linking 

process using unique identifiers.5  From this process, publicly funded clients were identified, and as a 
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group were compared to non-publicly funded clients.  Several comparisons in birth outcomes as well as 

causes of death, time of death, and various maternal characteristics were made to identify any differences 

between these two populations.  Vital statistics data have been matched to DHS eligibility records for 

calendars years 1997-2001 for infant mortality and birth outcome calculations.   

 

While the numbers of births and deaths used to calculate infant mortality rates are a census of events, they 

are subject to random variation.  Because of this variation and the rare nature of infant death, the rates 

should be interpreted with caution.  In the five years examined in this study, a total of 1,889 infants died 

in Minnesota.  The small number of deaths often make sub-group rates highly variable.  To account for 

this random variation, confidence intervals were calculated.  To do this, estimates of relative standard 

error (RSE) of the infant mortality rates were calculated using the following formula: 

 BDRSE 11*100 +=  

 
where D is the number of deaths and B is the number of births.   

Assuming a binomial distribution, the confidence intervals are calculated as follows: 

Lower Limit = IMR -1.96*IMR(RSE/100) 

Upper Limit = IMR +1.96*IMR(RSE/100)  

where IMR is the infant mortality rate.   

The interpretation of the confidence interval is that 95 times out of 100, the true infant mortality rate for 

the group in question lies within the confidence interval.   

 

Data provided by DHS include enrollment in both the Medical Assistance and MinnesotaCare programs, 

both of which are part of the federal Medicaid program as administered in Minnesota.  The Medical 

Assistance program is for low-income children under the age of 21, and parents or caretakers of 

dependent children, pregnant women, people who are 65 or older and people who have a disability.  

Program income limits vary depending on family size, age, pregnancy status and disability status.  The 
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program covers a comprehensive range of health care services, including  doctor visits, hospitalization, 

prescriptions, eye exams, eye glasses, and dental care.  There is no cost for those who meet the income 

limits, however co-pays may apply to some services.  The MinnesotaCare program provides 

comprehensive coverage similar to the Medical Assistance Program to Minnesota residents who do not 

have access to affordable health insurance.  Income limits vary depending on family size, but are the same 

or higher than the Medical Assistance Program.  Enrollees pay a monthly premium based on their 

family’s income, size and number of family members covered.  For the purposes of this report, we will 

refer to the population receiving publicly funded medical insurance as the Medicaid population, which 

will include both Medical Assistance and MinnesotaCare unless otherwise specified. 

 

The non-Medicaid population in this report includes women who were covered by private health 

insurance, self-insured, or uninsured individuals.  In 2002, overall figures indicate that 70.6 percent of 

Minnesotans were covered by some form of private health insurance, 24.0 percent were covered by public 

insurance and 5.4 percent of Minnesotans were uninsured.  While we are not certain about the 

demographic characteristics of our non-Medicaid comparison group for this report, we do know that this 

group includes the uninsured.  A report by the Health Economics Program at the Minnesota Department 

of Health (2002) indicated that significant differences existed between the uninsured and the overall 

weighted survey population.6  For example, this comparison indicated greater proportions of uninsured 

were in the 18-34 year old age range; more likely non-White; were less likely be U.S. born; were more 

likely to be Hispanic, African American or American Indian; more likely to be poor; and a greater percent 

of the uninsured had less than a high school high school education.  Women of childbearing age (17-44 

years) had similar characteristics.  Women in this age group were uninsured at a slightly higher percent 

than the overall uninsured rate (7.4% and 5.4% respectively); most likely to be uninsured were American 

Indian (23.7%), Hispanic (22.6%), or African American (17.7%); more often born outside of the U.S. 

(19.4%); high school graduate or less education (20.9%); and under 200% of the federal poverty 

guidelines (39.4%).  Because the non-Medicaid group includes the uninsured some differences between 



The Birth Certificate and Medicaid Data Match Project: Initial Findings in Infant Mortality 
Minnesota Department of Health – 2005 

7

the Medicaid and the non-Medicaid group may not reflect the true difference between those with public 

and private insurance. 

 

Definitions.  Infant mortality is defined as death occurring within the first year of life.  It is expressed as a 

rate of deaths per 1,000 live births.  The rates in this report are calculated using linked birth and death 

certificates as opposed to calculating the crude infant mortality rate using the number of deaths and live 

births occurring in the same year.  Linked data are preferable because they account for fluctuations in the 

number of births from year to year and also include more complete race data as well as information 

regarding prenatal care, conditions present at birth, and other maternal characteristics.  Data represent 

infants born in calendar years 1997-2001. 

 

Race and ethnicity categories are based on the race and ethnicity of the mother as reported on the birth 

certificate.7  On the birth certificate, race and Hispanic ethnicity were obtained separately and are 

analyzed separately in this report.  Hispanic ethnicity includes anyone indicating they are of 

Hispanic/Latino descent irrespective of race.  The combining of race and Hispanic infant deaths does not 

match total infant deaths because Hispanics, who can be any race, are counted in the race categories and 

because the “other” race category is excluded from this analysis. 

 

Developed by Dr. Greg Alexander, the GINDEX determines adequacy of prenatal care by combining 

measures of the month or trimester prenatal care began, the number of prenatal visits and the gestational 

age of the fetus at the time of birth.  The GINDEX includes gestational age of over 36 weeks and the 

number of prenatal visits exceeding nine to impute adequacy of prenatal care.  GINDEX categories 

include:  "adequate or better", where prenatal care started in the first trimester and the woman had an 

adequate number of prenatal visits; “intermediate”, prenatal care started in the first or second trimester 

and the woman had an intermediate range of visits; and “inadequate or none”, either that prenatal care 
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was nonexistent or started in the third trimester or that the woman had an inadequate number of visits, 

regardless of when prenatal care began. 

 

Causes of infant death were categorized by ICD codes as indicated on the death certificate (Table 1).  The 

categories are as follows: congenital anomalies, SIDS, prematurity, unintentional injury, maternal 

complications, placenta and/or cord complications, perinatal infections, respiratory distress syndrome, 

intrauterine hypoxia and birth asphyxia, and pneumonia or influenza.  The congenital anomaly category 

includes birth defects of any of the major organ systems and specific anomalies such as spina bifida and 

anencephaly.  The SIDS category includes both SIDS and any other ill-defined asphyxia-related cause of 

death.   

 

Injuries include all injuries and accidents due to the environment or human actions including transport or 

motor vehicle accidents, accidental drowning and submersion, other accidental threats to breathing, or 

assaults (homicide).  Maternal complications include hypertension, renal disease, and multiple gestation.  

Perinatal infections are infections contracted by the newborn and include meningitis or other infections 

specific to the perinatal period.   
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Table 1. 
International Classification of Diseases (ICD 9 & 10)* 

   
Cause of Death  ICD-9 ICD-10 
Congenital Anomalies 740 - 795 Q00 - Q99 
Sudden Infant Death Syndrome (SIDS) 798 R95 
Prematurity 765 P07 
Unintentional Injury 800 - 949 V01 - X59 
Maternal Complications 761 P01 
Placenta or Cord Complications 762 P02 
Perinatal Infections 771 P35 - P39 
Respiratory Distress Syndrome 769 P22 
Intrauterine Hypoxia and Birth Asphyxia 771 P35 - P39 
Pneumonia / Influenza 487 J10 - J18 
   
*ICD 10 codes were adopted in the U.S. in 1999 

 

Results 

In 2000, there were 67,547 live births in Minnesota.  Medicaid enrollees in Minnesota represented 31.3 

percent of these births, lower than the percentage of Medicaid births in the U.S. (35.6 percent).  In other 

states, Medicaid births range from 20.8 percent to 55.2 percent of total births.  The 1997-2001 matched 

data set used for this report indicates some marked differences for the Medicaid and non-Medicaid 

populations (Table 2).  Births rates to teen moms (age 15-19 years), are notably higher among the 

Medicaid population.  In the Medicaid population, 19.5 percent of births are births to teen mothers as 

compared to 4.4 percent of non-Medicaid mothers.  Education status also differed among Medicaid and 

non-Medicaid populations where 74.4 percent of Medicaid and 29.2 percent of non-Medicaid populations 

had medium to low years of education based on maternal age.   

Analysis of descriptive data also indicated that a higher percent of Medicaid mothers were Women of 

Color.  Whites were 71.2 percent of the Medicaid population and 91.5 percent of the non-Medicaid 
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population.  For each of the four major racial/ethnic groups identified, mothers were more likely to be 

enrolled in Medicaid at the time of the birth of their child.  American Indian and African American 

women were five to seven times more likely to be enrolled in Medicaid than White women.  Hispanics 

were over 5 times and Asians were almost one and half times as likely to be enrolled in Medicaid.  

Another striking difference in these populations was the percent of births to foreign-born mothers.  

Among the Medicaid population, 21.7 percent were foreign-born mothers as compared to 8.8 percent of 

non-Medicaid mothers. 

These data indicate that non-Medicaid mothers began prenatal care earlier.  In fact, 89.4 percent began 

prenatal care in their first trimester of pregnancy as compared to 69.6 percent of Medicaid mothers.  In 

terms of parity, or the number of births to one woman, Medicaid rates were higher than the non-Medicaid 

population.  These groups also differed in self-reports of tobacco and alcohol use where Medicaid 

mothers reported using tobacco and alcohol three times more often than the non-Medicaid group.   

 
Table 2. 

Percent of Live Births to Medicaid and Non-Medicaid Populations 
Select Comparisons. Minnesota 1997-2001 

       
 

Medicaid 
Non-

Medicaid 
  

Medicaid 
Non-

Medicaid 
       
Teen Mothers (15-19 yrs) 19.5% 4.4%  Maternal Race/Ethnicity  

    Asian 6.4% 4.3% 
Education Status    African American 15.8% 2.7% 

Low 26.2% 3.6%  American Indian 5.1% 0.7% 
Medium 48.2% 25.7%  Hispanic 13.3% 2.5% 
High 25.5% 70.7%  White 71.2% 91.5% 

       
Parity (mean) 1.28 1.01     
    Trimester Prenatal Care Began 
Used Tobacco 25.5% 7.3%  First 69.6% 89.4% 
Used Alcohol 2.5% .6%  Second 24.2% 8.9% 
    Third 6.2% 1.7% 
Mother Foreign Born 21.7% 8.8%     
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A distribution of overall births by age groups (Figure 1), indicates that most births occur to mothers in the 

20-34 year old age groups.  Overall, 29.2 percent of all births are to mothers in the 25-29 year old age 

group and 27.8 percent are to mothers in the 30-34 year old age group.  A smaller percent of births occur 

in all other age groups with only a very small number of births occurring to women under 15 years older 

and 40 years old and older.   

Figure 1. Distribution of Births by Maternal Age
Minnesota, 1997-2001
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For the Medicaid population, the distribution of births is skewed toward younger maternal age at birth 

(Figure 2).  The greatest proportion of births in the Medicaid population occur to mothers aged 20 to 24 

(38.6%).  Only 12 percent of the Medicaid births occurred to women aged 30 to 34. 

 

Figure 2. Medicaid Births by Maternal Age
Minnesota, 1997-2001
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By comparison, the non-Medicaid population has a higher proportion of births to older mothers (Figure 

3).  The greatest percent of births occur to women between the ages of 25 and 34 (64.2%), while only 

13.7 percent of births occurred to women who are between 20 and 24 years of age. 
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Figure 3.  Non-Medicaid Births by Maternal Age
Minnesota, 1997-2001
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In calendar years 1997-2001, Minnesota as a whole had an infant mortality rate of 5.9 per 1,000 live 

births (Table 3).  For Medicaid clients, the infant mortality rate was 7.6 deaths per 1,000 live births.  

Within Medicaid, clients served by Medical Assistance had an infant mortality rate of 7.8 deaths per 

1,000 live births whereas the MinnesotaCare rate was 6.2 per 1,000. 

 

 Table 3. Infant Mortality Numbers and Rates by Race/Ethnicity  
 and Medicaid Status, Minnesota, 1997-2001     

   Medicaid  Non-Medicaid   
    Number Rate*  Number Rate   
  White 380 6.4  1062 4.7   
  Black/African American 142 10.8  96 14.3   
  Native American 46 11.0  24 13.8   
  Asian 35 6.6   75 7.0   
  Hispanic** 64 5.8  53 8.62   
  All 614 7.4  1275 5.2   
  *Rate is number of deaths per 1,000 births   
  **Hispanic ethnicity may include any race         
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Race-specific rates showed substantial variation, though few of these differences achieved statistical 

significance (Figure 4).  Between Medicaid and non-Medicaid, the only population that differed 

significantly within racial category was Whites.  Within Medicaid, Whites had significantly lower rates of 

infant mortality compared to all other racial categories.  The only other statistically significant difference 

within the Medicaid population was between Asians and African Americans with Asians having a lower 

risk of infant mortality.  Within the non-Medicaid population, Whites again had a statistically significant 

lower rate of infant mortality compared to all other racial categories.  Also, significant difference between 

Asian and African American populations was seen again.  

  

Figure 4.  Infant Mortality Rates by Race/Ethnicity and Medicaid Status
Minnesota 1997-2001
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Ethnicity.  Hispanic ethnicity is associated with higher infant mortality in the non-Medicaid population 

but lower infant mortality within the Medicaid population.  While the difference between Hispanics and 

non-Hispanics in the non-Medicaid population is statistically significant, the difference in the Medicaid 

population is not.  With those indicating Hispanic ethnicity, the rate in the Medicaid population is lower 

than the non-Medicaid rate, however this difference is not statistically significant. 

Maternal Age.  Age-of-mother-specific infant mortality rates indicate that women between the ages of 20 

and 35 experience the lowest rates of infant death (Figure 5).  And though the infant mortality rate for 
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teens is higher than the overall rate for the state, when comparing the Medicaid to non-Medicaid 

populations, teen mothers in Medicaid programs experienced a statistically significant lower infant 

mortality rate.  Teen Medicaid mothers had an infant mortality rate of 7.8 per 1,000 whereas teen mothers 

not utilizing Medicaid programs had an infant mortality rate of 11.5 per 1,000.  In the other age 

categories, however, Medicaid participants had significantly higher rates of infant mortality than the non-

Medicaid population.  For women aged 20 to 35, Medicaid clients and non-Medicaid clients had rates of 

7.1 and 4.7 per 1,000 respectively.  For women over the age of 35, the rates were 10.5 and 6.2 per 1,000 

for Medicaid and non-Medicaid births respectively. 

Figure 5.  Infant Mortality Rates by Age of Mom
Minnesota 1997-2001
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Parity and Infant Death.  Parity is the number of live births to one woman.  Comparing Medicaid and 

non-Medicaid populations, the only statistically significant differences are between those in the 20 to 35 

year old age range with the non-Medicaid group having lower infant mortality rates.  This is true for both 

first and subsequent births (Figures 6,7).  Within Medicaid, there are no statistically significant 

differences (Figure 8).  Within the non-Medicaid group, mothers under 20 years had a significantly higher 

infant mortality rate for both first and subsequent births than the other age categories; however, first and 
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subsequent births to teens did not differ significantly (Figure 9).  Within first births to non-Medicaid 

women, those in the over 35 category did have a significantly higher rate of infant mortality than the 20 to 

35 age range. 

 

Figure 6.  Infant Mortality Rates for 1st Birth
Medicaid v. Non-Medicaid, Minnesota 1997-2001 
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Figure 7.  Infant Mortality Rates for 2nd or More Births 
Medicaid v. Non-Medicaid, Minnesota 1997-2001
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Figure 8.  Infant Mortality Rates by 1st and Subsequent Births
Medicaid, Minnesota 1997-2001
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Figure 9.  Infant Mortality Rates by 1st and Subsequent Births 
Non-Medicaid, Minnesota 1997-2001
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Prenatal Care and Infant Mortality.  Early and adequate prenatal care has been promoted as a means to 

improve birth outcomes.  Non-Medicaid women receiving care in the first trimester had a significantly 

lower risk of infant death than Medicaid women who also initiated care during the first trimester (Figure 

10).  There were no statistically significant differences between Medicaid and non-Medicaid for those 

who began care in the second trimester or for those who began care in the third trimester/received no care.  

Within the Medicaid group, there was no significant difference in infant mortality between those initiating 

care in either the first or second trimester.  Those beginning care in the third trimester or receiving no 

prenatal care at all, however, did differ significantly from those who began care earlier.  Within the non-

Medicaid population, women beginning care in the first trimester had a significantly lower rate of infant 

mortality than those who initiated care later.  Those starting care in the second trimester also had a rate of 

infant mortality lower than those beginning prenatal care in the third trimester or who received no 

prenatal care at all. 
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Figure 10.  Infant Mortality Rates by Initiation of Prenatal Care:  Minnesota 
1997-2001  Medicaid v. Non-Medicaid
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Adequacy is a measure that combines the trimester prenatal care began along with the number of visits 

received during pregnancy.  Using the GINDEX categories, those who received adequate/intensive 

prenatal care had a lower risk of infant death than those who received inadequate/no prenatal care, 

irrespective of Medicaid status (Figure 11).  Non-Medicaid women who received adequate/intensive 

prenatal care had a significantly lower infant mortality rate than Medicaid women who also received that 

level of care.  There were no significant differences between women who received inadequate or no 

prenatal care between Medicaid and non-Medicaid populations.  
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Figure 11.  Infant Mortality Rates by Prenatal Care Index
 Medicaid v. non-Medicaid, Minnesota 1997-2001
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 Infant Mortality Causes.  The percent of total deaths for cause-specific infant mortality were also 

calculated in both the Medicaid and non-Medicaid populations (Figure 12).  In both the Medicaid and 

non-Medicaid groups, congenital anomalies accounted for the greatest percent of infant deaths.  A total of 

23.5 percent of Medicaid and 32.5 percent of non-Medicaid infant deaths were due to congenital 

anomalies.  In the Medicaid population, another 15.1 percent of deaths were attributed to SIDS 

accounting for the second greatest percent of infant deaths in this population.  SIDS accounted for only 

6.0 percent of non-Medicaid infant deaths.  The second largest percent of deaths in the non-Medicaid 

population was due to disorders related to prematurity (12.5 percent), while disorders related to 

prematurity accounted for 9.4 percent of infant deaths in the Medicaid population.  There were also 

differences in other causes of death for these two populations.  Unintentional injury accounted for 6.2 

percent of Medicaid deaths, and only 2.8 percent of infant deaths in the Non-Medicaid population.  The 

Non-Medicaid populations had greater percentages of infant deaths due to maternal complications and 

placenta or cord complications as compared to the Medicaid population.   
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Figure 12.  Causes of Death Medicaid v. Non Medicaid, 1997-2001
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Prematurity.  Infants born at less than 37 weeks of gestation have a much higher risk of mortality than 

those born at or near full term.  Both Medicaid and non-Medicaid had very high rates of infant mortality 

for preterm births (Table 4).  While the preterm Medicaid rate is higher than the non-Medicaid rate, the 

difference is not statistically significant.  However, in full term births, the non-Medicaid population had a 

significantly lower rate.  

 

Table 4. 
Infant Mortality Rates and Gestation, Medicaid and Non-Medicaid 

Minnesota, 1997-2001 
 

 Non-Medicaid Medicaid 
 Number Rate Number Rate 

Full term 412 3.9 245 2.0 
Preterm 625 33.3 230 31.6 

 

 

Infant Mortality and Infant Birthweight.  Infant mortality is highly correlated with birth weight.  Not 

surprisingly, infants born at lower birth weights are less likely to survive.  The highest rates of infant 
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mortality are found in those weighing less than 500g for both Medicaid and non-Medicaid (Table 5).  

Within the Medicaid group, all birth weight categories differed statistically significantly with the 

exception of normal and high birthweight infants.  Within the non-Medicaid group, all weight categories 

differed significantly.  Between groups, the only weight category where Medicaid and non-Medicaid rates 

of infant mortality differed significantly was that of normal weight. 

. 

Table 5.  Infant Mortality (Singleton) by Birthweight:  Minnesota, 1997-
2001  
Medicaid v. Non-Medicaid     

  Medicaid   Non-Medicaid 
  Number Rate  Number Rate
Extremely Low (<500 g) 82 752.3 262 837.1
Very Low (500 to 1499 g) 139 138.9 334 146.0
Moderately Low (1500 to 2499 g) 105 21.0 196 17.5
Normal (2500 to 4000 g) 261 3.8 414 2.1
High  (>4000 g) 21 2.6 43 1.2
 
 

Infant Age at Death.  When examining the percent of total deaths between the Medicaid and non-

Medicaid populations, 39.9 percent of the non-Medicaid deaths and 28.8 percent of Medicaid deaths 

occur within 24 hours of birth (Table 6).  Through the end of the first week, cumulative percents of 60.6 

of non-Medicaid deaths and 42.9 percent of Medicaid deaths occur among these populations.  Between 8 

and 28 days, the percent of deaths is roughly equal between the two populations (12.3 and 13.0 percent 

for Medicaid and non-Medicaid, respectively).  After 28 days and through the first year, Medicaid death 

rates are substantially higher than non-Medicaid death rates.   

 
 
 
 
 
   

 
Table 6.  Infant Age at Death 
Minnesota, 1997-2001       

  Medicaid Non-Medicaid  
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   Number  Percent  Number  Percent  
 Less than one day 171 28.8 499 39.9  
 One through Seven days 84 14.1 259 20.7  
 8 through 28 days 73 12.3 163 13.0  
 29 through 365 days 240 40.4  297 23.7  
 
 

Multiple Births and Infant Mortality.  Multiple birth infants have higher risk of infant mortality than 

singletons.  When comparing singleton births to multiples births, multiples have an infant mortality rate 

of 24.7 compared to 5.2 for singletons.  Medicaid infants have significantly worse outcomes for multiples 

and singletons than the non-Medicaid infants (Table 7).   

 

Table 7.  Infant Mortality by Birth Number  
Minnesota 1997-2001, Medicaid v. Non-Medicaid 
          Medicaid Non-Medicaid 
  Number Rate* Number Rate
Singleton 540 6.7 1073 4.5
Multiple 74 36.1  202 22.7
*Infant Mortality Rate per 1,000 births  
 
  

 

Discussion 

While there are many factors that research indicates may have an impact on infant mortality rates, this 

paper has provided a comparison of Medicaid and non-Medicaid using several distinct factors, including 

characteristics of the mother, prenatal care, and birth outcomes.   

 

As expected, Medicaid recipients overall had a higher infant mortality rate than the non-Medicaid 

population.  Medicaid recipients, by definition, are of low socio-economic status, which is associated with 

poorer birth outcomes in the United States.8,9 What is interesting, however, is that for teenaged mothers, 

Medicaid recipients actually fared better than their non-Medicaid counterparts with regard to infant 

mortality.  This phenomenon has been reported in other states as well 10,11 
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Research is clear that infants of teen mothers, for both biological and social reasons, have higher infant 

mortality than infants of older mothers.12,13  However, in our study, mothers under 20 in the Medicaid 

group had a lower risk of infant mortality than teen mothers in the non-Medicaid group.  The data suggest 

that Medicaid serves pregnant teens better than non-Medicaid.  However, the results of this study are 

inconclusive and unable to explain this difference.  Birth and infant death data from the state of Alabama 

(1991-94) found similar results on the relative risk of infant mortality for teen mothers on Medicaid vs 

self pay vs privately insured as compared to older mothers covered by those three types of payers.14   

 

With regard to race, White non-Medicaid mothers had better outcomes than White Medicaid mothers.  

For all other race categories, however, those women enrolled in Medicaid had a lower risk of infant 

mortality than their same-race non-Medicaid counterparts.  It is noteworthy, however, that the infant 

mortality rate for White Medicaid recipients is lower than all of the populations of color groups except for 

the Asian population.  This finding is consistent with infant mortality rates by race in Minnesota and 

throughout the U.S.9  Hispanic ethnicity follows a similar pattern to race in that Hispanic Medicaid 

mothers had no significant difference in the risk of infant mortality than their non-Medicaid counterparts.  

 

The interplay of parity and age did not have the expected effect on infant mortality found in a previous 

study of adolescent births and infant deaths in Minnesota.  Comparing first to subsequent births to teen-

aged mothers in both the Medicaid and non-Medicaid populations, subsequent births did not have an 

increased risk of infant mortality unlike findings from other studies.14,15,16  Differences between this study 

and the previous Minnesota study may be somewhat explained by larger numbers of events and the time 

frame—their data were from all linked births and infant deaths to adolescents in Minnesota from 1980-

88.15  Infant mortality rates have declined for all groups and populations since the 1980s.  
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Unintentional injury deaths accounted for a high proportion of the deaths in the Medicaid population.  

Other studies report similar disparities.  A North Carolina study compared injury deaths to infants and 

children by Aid to Families with Dependent Children (AFDC) status vs non AFDC children and found 

higher rates in the AFDC children.17 Other studies used proxy demographic indicators for low income 

including maternal age, education, lack of prenatal care, and race and found similar results.18,19,20 Of the 

injury-related deaths in the Medicaid population, over one in three was related to co-sleeping with adults 

compared to less than one in five in the non-Medicaid population.  Why co-sleeping related deaths are 

higher in the Medicaid population is unclear.  One study examined co-sleeping deaths specifically in low 

income African American populations in Chicago and St. Louis.  The results of this study indicated that 

the Medicaid population was more likely to lack adequate sleeping accommodations, i.e. a safe crib, than 

the non-Medicaid population.21,22 Given the low income of the Medicaid population, the lack of a suitable 

crib is plausible and has been seen elsewhere.23,24 The National Infant Sleep Position Study has 

determined that bedsharing is a growing trend in the U.S. among many populations with Black or Asian 

race, maternal age below 18, and low income being the strongest predictors.25  

 

Also higher for the Medicaid population was the proportion of deaths due to Sudden Infant Death 

Syndrome (SIDS).  It was noted that mothers on Medicaid were much more likely to report smoking 

during the pregnancy than non-Medicaid mothers (25.5% vs 7.3%).  Fetal exposure to tobacco may 

double or triple an infant’s risk for SIDS.26,27  Fetal exposure combined with the likely exposure to 

environmental tobacco smoke in the home during infancy, could also account for some of the difference 

in the proportion of SIDS deaths in the two populations.28 Other factors potentially contributing to this 

disparity could be an increased risk of prematurity in the Medicaid population, differences in infant sleep 

position among some Medicaid participants such as teens, and use of improper bedding materials.28  

Although, technically, positional asphyxia, entrapment, or overlay by soft and/or excessive bedding 

material or other unsafe sleep environments should not be counted as a SIDS death, the likelihood of 

improper coding on the death certificate for at least some deaths in Minnesota is possible. 
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Onset and adequacy of prenatal care was selected as a comparison factor because it is recorded on the 

birth certificate and because one of the Medicaid program’s primary roles is to provide health care 

coverage to low income women so they have access to prenatal care.  Much research has been reported 

stating what prenatal care can’t do.  In particular it cannot entirely prevent preterm births and low birth 

weight births.29  It has also been known for over a decade that when preconception care is provided and 

pregnancies are intentional or planned, births are more likely to be healthy than when just prenatal care is 

provided.29,30,31  However, low income women who are not pregnant may have interruptions in their 

health insurance coverage making it unlikely that they will get preconception care.  Nor do we know even 

of the non-Medicaid population how many women actually get preconception care since no data 

collection or reporting is done.  What we can safely say is that lack of access to the screening and testing 

and health care routinely provided during prenatal care as well as health and nutrition education, 

behavioral advice, and childbirth preparation puts mother and baby at much great risk of poor birth 

outcomes including death.32 

 

Both populations who began care in the first or second trimester had significantly lower rates of infant 

death.  Lower rates of infant death were achieved by women in both populations who had the 

recommended number of prenatal care visits (adequate/intensive).  The measure does not account for the 

quality and content of care.  The data in this report demonstrate that lower rates of infant death are 

achieved when prenatal care begins early and continues appropriately throughout the pregnancy.  

 

Much of the other findings in this paper are as expected.  It comes as no surprise that in both Medicaid 

and non-Medicaid populations premature infants experienced a much higher risk of mortality, as did 

infants born in multiple births.29,33  For multiple births, non-Medicaid infants had a lower risk of death 

when compared to the Medicaid population.  Low birthweight is also associated with an increased risk of 
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mortality for all infants.32,34 However, no differences in infant mortality between the Medicaid and non-

Medicaid groups were found for premature/low birth weight infants.  

 
Limitations 

The small number of infant deaths during the study period make the rates for infant mortality highly 

susceptible to random variation, especially rates calculated for sub-populations.  For many rates the 

confidence intervals are very wide and make interpreting the data difficult.  Several other limitations of 

this data became apparent including a lack of a clear description of Non-Medicaid population.  

 

When working with birth and death certificate data, it is important to keep in mind the data are not 

collected for research purposes.  Specific to these analyses, race and ethnicity are not always accurate due 

to the lack of self-report or misinterpretation of race categories.  The determination of cause of death may 

be inconsistent between physicians and coroners/medical examiners.  Also of concern is the lack of 

precedural consistency from facility to facility in the completion of the birth certificate form. 

 

While Medicaid status is a proxy for poverty or low income level, the non-Medicaid group is comprised 

of both privately insured births and those without any medical coverage.  While it is tempting to suggest 

that this report is largely a comparison of poor versus not poor Minnesotans, or those with Medicaid 

coverage versus those with private health coverage, that would not be wholly accurate.  This limitation, 

however, does not exaggerate the effect of poverty on infant mortality and may, in fact, mask more acute 

differences in experience between those living in poverty and not.  Additionally, those assigned to the 

Medicaid population may not have been covered for the length of their pregnancy.  It is known that in 

approximately 70% of pregnancies covered by Medicaid, the woman enrolled because she was pregnant 

and thereby met the lowered income guidelines for pregnant women (275% vs. 175% of Federal Poverty 

Level).  It is not known, however, when in the pregnancy a woman enrolls, how quickly her application is 

processed, and when she may actually begin to get care.  In some cases it is likely that coverage was 
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obtained after the delivery of the child (Medicaid coverage is retroactive).  Therefore, some of the women 

in the Medicaid group were actually uninsured for most or all of their pregnancy and received little or no 

prenatal care.  Their outcomes associated with prenatal care may not accurately match the experience of 

women who were enrolled for the full duration of their pregnancy. 

 

Further Research 

Further research is needed to elucidate the relationships between improved outcomes for teen mothers and 

women of color and Medicaid status.  It would be interesting to know if these findings were unique to the 

Minnesota population or if other states had a similar experience.  Additional years of data from Minnesota 

would also be of interest.  The increased number of events would make further investigation into the 

finding presented in this report possible.  Also, national level data examining the outcomes of both 

Medicaid and non-Medicaid populations would be helpful for policy decision making.  With these data, 

additional analyses should be carried out to examine the relative effects of Medicaid status, race, age, and 

other factors on infant mortality.  Ideally, it would be of interest to compare Medicaid recipients and those 

with private insurance. 
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