CHAPTER 14
Mortality
With advances in health care, nutrition, public health and other factors, the death rate in Massachusetts and in the US has steadily decreased in the past century. In 2007, approximately one of every 120 Massachusetts residents died. One hundred sixty-one years ago, in 1849, it was one out of every 47 residents. 
Massachusetts was the first state to mandate the registration of vital statistics – births and deaths – in 1841. 
Causes of death, as well as age, race, gender, educational attainment, marital status, and occupation are collected on the death certificate. 
The Department of Public Health uses this information to monitor long-term mortality trends in the Commonwealth, identify groups at greatest risk of death from diseases and injuries, and design and implement programs directed toward these groups. 
In order to understand the impact of mortality, both the number of deaths and death rates are important. The number of deaths provides insight into the overall public health burden of specific diseases. 

In 2007, approximately one of every 120 Massachusetts residents died. One hundred sixty years ago, in 1849, that rate was one death for every 47 residents. 

The mortality rates presented in this chapter are age-adjusted.1 This removes much of the effect of differences in the age distribution when comparing different population groups over time. Mortality rates are presented per 100,000 population. 

In addition to risk factors traditionally considered when assessing mortality, variations in death rates may also reflect differences in socio-economic status, access to health care, geography, and other factors. 

Overall Mortality 
The overall death rate in Massachusetts reached a record low of 704 deaths per 100,000 population in 2007. This compares favorably with the US death rate of 776 per 100,0002 (Figure 14.1). Massachusetts death rates have consistently been lower than the US as a whole. 

Figure 14.1 Overall Mortality Rates
This line graph shows overall mortality rates in both the United States and Massachusetts from 1994 to 2007.  The overall death rate in Massachusetts reached a record low of 704 deaths per 100,000 population in 2007. This compares favorably with the US death rate of 776 per 100,000. Massachusetts death rates have consistently been lower than the US as a whole.
Source: MDPH Death File, 2007. 

Massachusetts overall death rates have consistently been lower than the US as a whole. 

Racial and Ethnic Differences 
Rates also vary greatly by race and ethnicity, a trend that has been present over time. Blacks have the highest death rate, which is 1.2 times the death rate of Whites, while the rate for Asians continues to be the lowest for all groups. 

However, the actual death rates for both Asians and Hispanics may be higher than these rates, and caution is advised when interpreting mortality data for groups with small populations. National studies have shown that Hispanics, Asians and Native Americans may be undercounted in the Census and misclassified on death certificates which may also result in artificially low mortality rates.3,4,5 
Leading Causes of Death 

Ranking the leading causes of death is a useful tool for illustrating the relative burden of cause-specific mortality. Leading causes of death are ranked according to their number, rather than their mortality rate.6 
Cancer and heart disease account for nearly half of all deaths in 2007,and the top ten leading causes of death account for 75% of deaths. Out of every 100 deaths, 25 are due to cancer, 24 to heart disease, 17 to other chronic diseases, 7 to injuries, and 5 to infections (Figure 14.2). 

Figure 14.2 Leading Causes of Death
This chart shows the distribution of leading causes of death in Massachusetts in 2007.   Ranking the leading causes of death is a useful tool for illustrating the relative burden of cause-specific mortality. Leading causes of death are ranked according to their number, rather than their mortality rate. Cancer and heart disease accounted for nearly half of all deaths in 2007, and the top ten leading causes of death account for 75% of deaths.
Source: MDPH Death File, 2007. 

Leading causes of death also differ by age. In 2007, as in previous years, injuries are the leading cause of death for persons between the ages of 1 to 44, while in older age groups, chronic diseases such as cancer and heart disease are the leading causes of death (Figure 14.3). 

In 2007, the two leading causes of death are cancer and heart disease for all race and ethnicity groups. Yet, there are some variations in other leading causes of death according to race and ethnicity. 

For example, Alzheimer’s disease is among the top 10 leading causes of death only for Whites, and HIV/AIDS is among the top 10 only for Blacks and Hispanics while it ranks 29th for Whites. Homicide is the 7th leading cause of death for Blacks and Hispanics, while it is the 30th for Whites and 21st for Asians (Figure 14.4). 

Figure 14.3 Leading Causes of Death by Age
Table showing leading causes of death by age: less than 1 year, 1-14 years, 15-24, 25-44, 45-64 and 65+ years.  Leading causes of death also differ by age. In 2007, as in previous years, injuries are the leading cause of death for persons between the ages of 1 to 44, while in older age groups, chronic diseases such as cancer and heart disease are the leading causes of death.
Source: MDPH Death File, 2007. 

Figure 14.4 Rank of Leading Causes of Death by Race and Ethnicity 

Table showing leading causes of death by race and ethnicity.  In 2007, the two leading causes of death were cancer and heart disease for all race and ethnicity groups. Yet, there are some variations in other leading causes of death according to race and ethnicity. For example, Alzheimer’s disease is among the top 10 leading causes of death only for Whites, and HIV/AIDS is among the top 10 only for Blacks and Hispanics while it ranks 29th for Whites. Homicide is the 7th leading cause of death for Blacks and Hispanics, while it is the 30th for Whites and 21st for Asians.
Source: MDPH Death File, 2007. 

Life Expectancy 
Massachusetts life expectancy reached an all-time high of 80 years in 2007. 

One of the most commonly used measures of the health status of a population is life expectancy. This is expressed as the expected number of years of life at a given age.7 
Overall, life expectancy reached an all-time high of 80 years in 2007. This means that on average, a person born in Massachusetts in 2007 could expect to live 35 more years than a person born in 1900, when life expectancy was 45 years. Massachusetts life expectancy has been higher than US life expectancy since 1920 (Figure 14.5). 

Figure 14.5 Life Expectancy at Birth 

This line graph shows life expectancy at birth for both the United States and Massachusetts from 1900 to 2007. Life expectancy is expressed as the expected number of years of life at a given age. Overall, life expectancy reached an all-time high of 80 years in 2007. This means that  on average, a person born in Massachusetts in 2007 could expect to live 35 more years than a person born in 1900, when life expectancy was 45 years. Massachusetts life expectancy has been higher than U.S. life expectancy since 1920.
Source: MDPH Death File, 2007.

Figure 14.6 Life Expectancy 

This graph shows life expectancy at birth and at age 65 for both men and females in 2007.  For those born in 2007, on average, women could expect to live 5 more years than men.  Men who reach age 65 have an additional 18 years life expectancy, while women who reach 65 can expect 21 additional years.
Source: MDPH Death File, 2007. US *Statistically higher than men (p≤0.05). 

Women of all races live longer than men. For those born in 2007, White women could expect to live 83 years; Black women, 80 years; Hispanic women, 91 years; White men, 78 years; Black men 74 years; and Hispanic men, 83 years. Men who reach age 65 have an additional 18 years life expectancy, while women who reach 65 can expect 21 additional years.8 
Educational Attainment 

Overall, people with more education have lower death rates. The death rate for those with a high school education or less is almost 3 times higher than the rate for those who have more than a high school education. This is true for each race and ethnicity group. 

However, among the more educated, there is enormous variation by race: the rate for more educated Blacks is twice as high as the rate for more educated Whites (359 vs. 181 deaths per 100,000) (Figure 14.7). 

Figure 14.7 Mortality Rates, Ages 25-64 Years 

This figure shows mortality rates by education and race in 2007.  Overall, people with more education have lower death rates. The death rate for those with a high school education or less is almost 3 times higher than the rate for those who have more than a high school education. This is true for each race and ethnicity groups. However, among the more educated, there is enormous variation by race: the rate for more educated Blacks is twice as high as the rate for more educated Whites (359 vs. 181 deaths per 100,000).
Source: MDPH Death File, 2007.
*Statistically higher than those with 13+ yrs of education (p≤0.05).

Among the more educated, there is enormous variation in death rates by race and ethnicity. 

Figure 14.8 Premature Mortality Rates 

This figure shows premature mortality rates (PMR) by race and ethnicity in 2007.  The PMR tells us how many people die before reaching age 75. The PMR is considered an excellent single measure that reflects the health status of a population, and the need for systematic public health approaches to health promotion and disease prevention. In 2007, the state PMR is 295 deaths per 100,000 persons under age 75 years. Blacks have the highest PMR, experiencing 1.5 times the rate of premature deaths as Whites, while Asians had the lowest PMR.
Source: MDPH Death File, 2007. *Statistically different from state (p≤0.05). 

Premature Mortality Rate (PMR) 

The Premature Mortality Rate (PMR) tells us how many people die before reaching age 75. Though strictly a mortality measure, the premature mortality rate is highly correlated with morbidity indicators (measures of ‘sickness’ rather than death).9 Areas where the populations have higher premature mortality rates tend to report poorer general health status, more chronic diseases, and more illness. 

The PMR is considered an excellent single measure that reflects the health status of a population, and the need for systematic public health approaches to health promotion and disease prevention. It can help communities identify priority health concerns. 

In 2007, the state PMR is 295 deaths per 100,000 persons under age 75 years. Blacks have the highest PMR, experiencing 1.5 times the rate of premature deaths as Whites, while Asians had the lowest PMR (Figure 14.8). 
The regions with the highest PMR are the Boston and the Western regions of the state, while the lowest PMR occurs in Metro West (Figure 14.9). 
In the Boston Region, the communities with the highest PMR are Chelsea, Revere and Boston. In the Western Region, the communities with the highest PMR are Springfield, Northampton, Holyoke, Agawam, Westfield, West Springfield, Pittsfield and Chicopee. 

Figure 14.9 Map of Premature Mortality by EOHHS Regions 

This map shows premature mortality rates by EOHHS regions in MA for 2007.  The regions with the highest PMR are the Boston and the Western regions of the state, while the lowest PMR occurs in Metro West.
Source: MDPH Death File, 2007. 

Premature mortality is inversely associated with socioeconomic indicators. Regions with the highest premature mortality rates – Boston and the Western Region – also have the highest proportion of its population with less than a high school education according to the 2000 Census. Accordingly, the region with the lowest PMR – Metro West – has the lowest proportion of its population with less than a high school education in 2000. 

Amenable Mortality 

Certain causes of premature deaths (deaths before age 75), are referred to as “amenable”, that is, they may not have occurred in the presence of timely and effective health care. This concept was developed in the 1970s in the United States and has been implemented by many countries as a tool to track changes over time and assess the performance of health care systems. 10 Figure 14.10 shows how timely access to health care and treatment at different stages can reduce the number of deaths for certain diseases. 

Amenable mortality helps identify areas where there is room for improvement in access, quality, efficiency and equity in the delivery of health care. 

Figure 14.10 Mortality Amenable to Health Care 

This flowchart illustrates some main factors related to health care that have a potential impact on the health outcome. Certain causes of premature deaths (deaths before age 75), are referred to as “amenable”, that is, they may not have occurred in the presence of timely and effective health care. This concept was developed in the 1970s in the United States and has been implemented by many countries as a tool to track changes over time and assess the performance of health care systems. This Figure shows how timely access to health care and treatment at different stages can reduce the number of deaths for certain diseases.
Source: Nolte E, McKee CM. Does Health Care Save Lives? Avoidable Mortality Revisited. London, England: The Nullfield Trust; 2004. 

Figure 14.11 Percent Deaths Amenable to Health Care 

This figure shows the percent of deaths amenable to health care. In 2007, deaths amenable to health care account for 10% of deaths overall. However, they also account for 28% of all premature deaths.
Source: MDPH Death File, 2007. 

In 2007, deaths amenable to health care account for 10% of deaths over-all. However, they also account for 28% of all premature deaths (Figure 14.11). Since 2000, amenable mortality has declined among Whites and among males and females overall, but there were no statistically significant declines for Blacks or Hispanics (Figure 14.12). 

With the implementation of health care reform, amenable mortality may be a useful measure to examine the impact of increased access to medical care.

Figure 14.12 Amenable Mortality by Race and Ethnicity 
This figure shows amenable mortality rates by race and ethnicity for 2000 and 2007.  Since 2000, amenable mortality has declined among Whites and among males and females overall, but there were no statistically significant declines for Blacks or Hispanics.
Source: MDPH Death File, 2007. Paper presented at: Public Health Council Meeting; April 2009;

Boston, MA.

*Statistically different from 2000 (p≤0.05).
Summary 

In 2007, Massachusetts mortality continues to compare favorably with the US and there are continued declines in many of the leading causes of death. Yet, disparities persist by age, gender, race, ethnicity, geography, and education. 

Premature mortality and amenable mortality are frameworks that have been developed to enhance the utility of mortality data. An attractive feature of these frameworks is that they move away from considering single causes or single risk factors of death to taking a broader community perspective. 

Premature mortality may be related to socioeconomic status, and its correlates, such as environmental conditions, housing, education, and stress, higher rates of smoking, substance abuse, violence, obesity, and lack of access to care. 

Amenable mortality is a useful tool to begin discussions that allow policy makers, community advocates, and public health professionals, to consider more effective and cost efficient approaches to improving the quality of life and health of the public. 

FIGURE NOTES
Figure 14.1: Please note that 2007 US data was not available at the time of this release, 2006 US data used. 
Figure 14.4: (–) indicates number of deaths was less than 5. 
Figure 14.5 & Figure 14.6: Years of Life Remaining calculated using the Greville Abridged Life and Table Method. Source: Dublin LI. Length of Life – A Study of the Life Table. Ronald Press Co. New York. 
Figure 14.7: Note that 2000 denominator figures are used since these are the latest number available for population by age and education. Following NCHS presentation of mortality data by education, rates are shown only for ages 25-64 years because persons under age 25 may not have completed their education. 
Figure 14.9: Note that PMR for EOHHS Regions are calculated using MDPH population estimates for 2005, which are the most-up-to-date information available on the number of persons by age, race, and sex at the sub-state level. PMR are age-adjusted to the 2000 US Standard Population for persons ages 0-74 years. 
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