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Key Findings 
 Higher rates of early death from conditions that are amenable to health care treatment 

and potentially avoidable were found in areas with high poverty in Minnesota.

 Racially or ethnically diverse areas with high poverty had particularly high rates of early 
death for stroke and complications from common surgical procedures.

 In addition to the personal and psychological impact of early deaths for families and 
communities, premature death represents lost future earnings of approximately $73.2 
million per year in diverse, high-poverty areas of the state.

Background 
While Minnesota ranks first overall in the United States in low rates of deaths that are 
preventable with access to health care, where you live in the state can affect how long you live, 
leading to large variation.1 This is especially true in areas characterized by high levels of poverty 
or racial and ethnic diversity.2,3 In this issue brief, the Health Economics Program of the 
Minnesota Department of Health (MDH) analyzes differences in the rates and causes of early 
death across Minnesota by poverty, racial and ethnic diversity of the population, and the 
combination of these factors. By identifying areas where disparities are greatest, public health 
officials, communities, and policy makers can determine where to best target initiatives to 
reduce these disparities.  

Methods 
Our work in this issue brief was inspired by other research that found a link between poverty, 
race and ethnicity, receiving needed care, and shorter life spans. One local study found census 
tracts in Minnesota have life expectancies that can vary by up to 27 years.4 National research 
showed low-income Americans died much sooner than their more affluent neighbors,5 and 
there are racial disparities in mortality due to chronic heart disease, cancer, diabetes, and 
infant mortality.6 

This work used two primary data sources: Minnesota death records, and population level 
estimates from the American Community Survey (ACS). Deaths were mapped to census tracts 
using address information on the death record, and demographics of census tracts were drawn 
from the American Community Survey (see Figure 1). The cause of death, and age of decedent 
(usually under age 75), were used to identify “health care amenable mortality,” or deaths that 
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were most likely preventable if the person had access to timely and effective health care.7 The 
causes of death considered include chronic heart disease,8 complications from surgical 
procedures, stroke, and other conditions identified in Appendix A.  

We calculated population rates for each geography after adjusting for differences in age and 
sex.9 Finally, we compare adjusted rates of premature death across two categories: 

▪ High poverty areas of the state; and 
▪ High poverty areas also characterized by greater racial and ethnic diversity;10 (Figure 1).  

Figure 1. Definitions 

   

Volume and Geographic Distribution of Health Care 
Amenable Mortality  
Our analysis identified that nearly one in five deaths for Minnesota residents under age 75 were 
potentially avoidable with health care treatment (14,027 out of 76,907) from 2011 through 
2015. In examining the geographic distribution of health care amenable mortality, we found 
substantial overlap with the extent of poverty and presence of racial and ethnic diversity. As 
shown in Figure 2, census tracts with higher rates of health care amenable mortality often 
correspond with areas that were high poverty (blue) or were high-poverty areas with greater 
racial and ethnic diversity (green).11 In all, 43 percent of the population with high mortality 
rates amenable to health care live in areas with high poverty, even though these areas only 
represent 14 percent of the state population under age 75.  

Similar to the state as a whole, the majority of Minnesota’s population (54.5 percent) living in 
areas with elevated health care amenable mortality were within 20 miles of the cities of 
Minneapolis and St. Paul. Outside of the metro area, more than half the population in isolated 
rural areas with high mortality lived in areas that included American Indian reservations. 
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Figure 2. High Health Care Amenable Mortality and Poverty in Minnesota 

Note: Rates of mortality amenable to health care (premature death) were adjusted by age and sex. Census tracts with a higher 
number of actual deaths amenable to health care than the expected number based on the population are considered high 
mortality.  Expected numbers are derived from the statewide rate of mortality amenable to health care. The map only shows 
census tracts with high amenable mortality rates, 20 or more amenable mortality events, and the rates are considered stable.  

Source: MDH, Health Economics Program analysis of the Minnesota Mortality Registry and the US Census Bureau's American 
Community Survey 2011-2015.  

These overall findings are consistent with the Minnesota Statewide Health Assessment that 
points to structural barriers faced across generations by Minnesotans living in poverty, 
communities of color, and American Indians, that keep many communities from being 
healthy.12 American Indians, in particular, face considerable hurdles to health including 
limitations around how and where they can access health care, higher rates of homelessness, 
earnings of about half the median income of white Minnesotans, and a disproportionate 
involvement with the criminal justice system.13  

Distribution of the Causes of Health Care Amenable Deaths 
While areas with the highest rates of early death largely overlapped with areas of high poverty 
(and diversity), the causes of early death differ across categories (Figure 3). Among deaths 
amenable to health care, chronic heart disease was the leading cause of death in high poverty 
areas, followed closely by treatable cancer and stroke. Health care amenable mortality rates for 
surgical conditions, heart disease, maternal and infant conditions (conditions related to 
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pregnancy, birth and birth defects), and respiratory disease in these high-poverty areas were 
nearly double the statewide average. 

Areas with high poverty that were also racially and ethnically diverse experienced the highest 
rates of health care amenable mortality for stroke and complications from surgical conditions, 
with rates nearly four times higher than the statewide rate and more than twice as high as 
other areas with high poverty. Also of note, rates for maternal, congenital, and infant 
conditions, and other circulatory diseases were also more than two times higher than in high-
poverty areas that were not as diverse. High-poverty areas, regardless of racial and ethnic 
diversity, had similar adjusted death rates for chronic heart disease and respiratory disease.14 

Figure 3. Mortality Rates per 100,000 for  
Causes of Death Sensitive to Health Care, 2011 to 2015 

   
*Only 50 percent of deaths for chronic heart disease are included as evidence indicates 40 to 50 percent of heart disease mortality 
is sensitive to health care treatment. 
Source: MDH, Health Economics Program analysis of the Minnesota Mortality Registry and the US Census Bureau's American 
Community Survey 2011-2015. Rates were adjusted by age and gender with the statewide rate as the standard rate. 

Consequences of Premature Death 
Losing loved ones imposes an immense psychological toll on the immediate family, friends, and 
community of those who die—particularly when the death is unexpected. Much of this burden 
can result in unquantifiable consequences, including the loss of emotional support, family 
integrity, and personal or community history.15 In addition to loss of social support for friends 
and family, premature death also leads to loss of income due to fewer years worked, which 
economists call productivity loss.16 This analysis looks at the average age of death for 
individuals who died before reaching 75 years of age for mortality amenable to health care.  
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As shown in Table 1, people living in racially or ethnically diverse, high-poverty areas, on 
average, died seven years earlier (at age 50) than their counterparts in areas that were not 
characterized by higher poverty and greater diversity (age 57). The gap was three years for 
people who lived in lower-diversity high poverty areas (age 54). Using standard (although likely 
imperfect) economic assumptions about the cost per year of life lost ($50,000),17 we estimate 
an overall productivity loss in areas of high poverty of $114.8 million per year between 2011 
and 2015, with nearly two-thirds ($73.2 million) of this loss focused in areas that also had high 
diversity.18 

Table 1. Average Age at Death and Productivity Loss, 2011 to 2015 
Average Age of 

Death Under 
Age 75 

Annual 
Productivity 

Loss* 

Racially or Ethnically Diverse High-Poverty Areas 50 -$73.2 million 

Other High-Poverty Areas 54 -$41.6 million 

* This is the difference between the years of potential life lost and the expected number of years based on the age-specific death
rates of the entire Minnesota population multiplied by $50,000. It also includes an annual discount of 3%. 
Source: MDH, Health Economics Program analysis of the Minnesota Mortality Registry and the American Community Survey, 2011
to 2015. 

Conclusion 
The concept of premature death is not new, but the magnitude of it reported in this issue brief 
serves as an important reminder about the relevance of access to timely, high-quality health 
care services as well as the social determinants of health. As with other forms of health 
disparities, access to health care is not the only factor leading to premature death. Other 
research points to the built environment (air quality, housing, healthy food systems), 
socioeconomic status, as well as discrimination, racism and stress as being important 
determinants of lower life expectancy.19, 20 

What is new in this analysis is that we identify the disproportionate impact of health care 
amenable deaths on high-poverty communities and, in particular, high-poverty communities 
that are also characterized by a greater degree of racial and ethnic diversity in a state that does 
comparably well in terms of residents living long and healthier lives.21 

Our findings about high-poverty communities with greater diversity, particularly concerning the 
evidence on productivity losses, are one example of the impact of generational structural 
barriers to health and financial well-being illustrated in the recent Minnesota Statewide Health 
Assessment.22 The financial losses, along with the psychological burdens experienced by 
communities who are dealing with early loss, only add to the evidence developed by groups 
such as the National Equity Atlas, which highlights the existence and type of systemic barriers 
experienced by specific disadvantaged communities.23 The findings in this brief also provide 
additional context for new tools such as the Opportunity Atlas, which allows individuals to 
explore the neighborhoods (and factors) that offer children the best chance for social 
mobility.24 For example, recent research on the latter resource shows that children have a 
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better chance at moving out of poverty if they live where there are higher incomes, less racial 
segregation, and more two-parent families.25,26 

The reasons underlying the observed patterns of premature deaths are complex. While this 
study was not designed to identify them, we know a good deal from the literature. Some of the 
factors affecting the trends in Minnesota and nationwide relate to access to care, whether 
influenced by the complexity of the system, its failure to align to patients’ needs and 
expectations, or the cost of care.27 Other factors relate to systemic barriers, including structural 
racism, that have grown historically and affect Minnesotans’ equal chances for achieving best 
possible health as noted nearly five years ago in the MDH report Advancing Health Equity in 
Minnesota.28 The literal life-and-death implications of this brief bring renewed urgency to the 
ongoing work of fulfilling the recommendations in the Advancing Health Equity report, which 
are still relevant today.
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Appendix A: Causes of Death Sensitive to Health Care 
Cause of Death Considered Sensitive to Health Care Age International Classification of Diseases 

10th Revision 
Cerebrovascular disease (Stroke) 0-74 I60-I69 
Chronic heart disease 0-74 I20-I25 
Maternal, congenital and perinatal conditions 

Maternal death 0-74 O00-99 

Congenital cardiovascular anomalies 0-74 Q20-8 

Perinatal deaths, all causes, excluding stillbirths 0-74 P00-P96,A33 

Other circulatory conditions 
Chronic rheumatic heart disease 0-74 I05-9 
Hypertensive disease 0-74 I10-I13,I15 

Respiratory disease 
All respiratory diseases (excl. pneumonia, influenza) 1-14 J00-J09,J20-J99 
Influenza 0-74 J10-J11 
Pneumonia 0-74 J12-J18 

Surgical conditions 
Peptic ulcer 0-74 K25-K27 

Appendicitis 0-74 K35-K38 

Abdominal hernia 0-74 K40-K46 

Cholelithiasis and cholecystitis 0-74 K80-K81 

Nephritis and nephrosis 0-74 N00-N07,N17-N09, N25-N27 

Benign prostatic hyperplasia 0-74 N40 

Treatable Cancer 
Malignant neoplasm of colon and rectum 0-74 C18-C21 

Malignant neoplasm of skin 0-74 C44 

Malignant neoplasm of breast 0-74 C50 

Malignant neoplasm of cervix uteri 0-74 C53 

Malignant neoplasm of cervix uteri or body of uterus 0-44 C54, C55 

Malignant neoplasm of testis 0-74 C62 

Hodgkin’s disease 0-74 C81 

Leukemia 0-44 C91-C95 

Other Conditions 
Diabetes 0-49 E10-E14 

Diseases of the thyroid 0-74 E00-E07 

Epilepsy 0-74 G40-1 

Intestinal infections 0-14 A00-A09 

Measles 1-14 B05 

Misadventures to patients 0-74 Y60-Y69,Y83-Y84 

Diphtheria, tetanus, septicemia, or poliomyelitis 0-74 A36,A35,A80 

Tuberculosis 0-74 A15-A19,B90 

Whooping cough 0-14 A37 
Source: Adapted from Nolte, E., & McKee, M. (2004). Does Health Care Save Lives? Avoidable Mortality Revisited (p. 66). London: 
The Nuffield Trust
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