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Introduction

Out of Colorado’s Public Health Improvement Plan of 2009 came the recommendation to
“Ensure a comprehensive set of public health indicators.” Included in the indicators devel-
oped for this purpose are measures of health status, namely life expectancy and quality of life.
Life expectancy is a measure used frequently to assess the health of a population, and repre-
sents the average number of years an individual in a given population could expect to live if
experiencing the mortality (death) risk over a lifetime that the entire population experienced
in that year. As a summary measure, life expectancy simultaneously includes and reflects the
complete mortality experience in a population, from earliest infancy through the extreme
elder years.! Separate quality of life measures, typically measured through survey-based public
health surveillance systems, assess in similar summary fashion the population’s self-perceived
health status. Self-reported measures of health status, such as the proportion of the popula-
tion in poor health, have been demonstrated to be reliable and independent predictors of

morbidity (illness) and mortality.?

Daniel Sullivan noted in 1971 that while no one index can reflect all aspects of health, “there
is considerable agreement that an index which measures some aspects of nonfatal illness as well
as mortality would be desirable.” One such metric used to combine mortality and morbidity
(i.e. quality of life) into a single measure is healthy life expectancy. This is interpreted as the
average number of healthy years (i.e. years spent in ‘good or excellent” health) an individual
in a population under study could expect to live given the mortality and general health status
of that population in some stated period of time. Unfortunately, due to concerns related to
availability of data and their statistical validity and reliability, healthy life expectancy is rarely
computed at the county or community level. Even at the statewide level, few estimates have
been generated to date regarding healthy life expectancy for Colorado. It is the intent of this
report to present estimates of life and healthy life expectancy for Colorado; and in response to
notable disparities in both life expectancy and quality of life among selected subpopulations,
present similar estimates by race and Hispanic origin and region of residence. Additionally,
this report will address concerns regarding the scarcity of these measures at the county and

community levels, as well as describe interpretive issues and limitations of these measures.



Methods

Utilizing birth and death data from the Vital Statistics Unit

in the Health Statistics Section at the Colorado Department
of Public Health and Environment (CDPHE), life expectancy
estimates among Colorado residents, including its race/ethnic
and regional subgroups, were computed. Methods employed
followed the abridged life table techniques presented by Dr.
Chin Long Chiang,* and which are frequently used by the
National Center for Health Statistics at the Centers for Disease
Control and Prevention (CDC).” Using these methods, life
expectancy at birth can be estimated, as can remaining years of

life at various ages.

Additionally, utilizing the Colorado Behavioral Risk Factor
Surveillance System (BRFSS) and Child Health Survey (CHS)
data from the Health Statistics Section at CDPHE, statewide,
race/ethnic and region-stratified estimates of general health
status were computed. The Colorado BRESS is a telephone
survey conducted by random-digit dialing of adults 18 years
and older living in a household with a landline telephone.
The survey is an important tool for surveillance and evalua-
tion of health behaviors and chronic health conditions among
the adult population. It is conducted annually by CDPHE in
collaboration with the CDC. During the BRESS interview,
the interviewer inquires if a child between the ages of 1 and
14 years lives in the household, and about their willingness

to complete the Child Health Survey. If agreed, the parent

is called a few days later to complete a survey on a variety of
topics including his or her child’s physical activity, nutrition,
access to health and dental care, behavioral health, sun safety,
injury and many others. Data for both surveys are collected
over the calendar year; and at the end of the year, data are
weighted to reflect the general population of adults at 18 and

older and children ages 1 to 14, respectively.

General health status is most often assessed using the following
question: “Would you say your health in general is... ‘excel-

lent, good, fair or poor?”” In this report, “unhealthy” status was
measured as the proportion of adults who responded for them-

selves, or on behalf of the children selected, that their general
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health status was either ‘fair’ or ‘poor’. Proportions of fair or
poor health were utilized for the following age groups: Under 1
year, 5-year age groups through age 84, and 85 years and older.
As Colorado’s surveillance activities do not presently capture
general health status for infants, an estimate of 5 percent was
used for the proportion of infants in fair or poor health. This
is reasonable when considering the prevalence of birth com-
plications and health conditions among infants based on birth
certificate data, as well as estimates of major congenital anoma-
lies as generated by birth defect surveillance programs. Also,
given the dearth of general health status by subpopulation
among adolescents, the estimates for fair or poor health from
the BRESS for the age group 18 to 24 were applied to both the
15-19 and 20-24 years age groups.

Following the work of Dr. Michael T. Molla, et al.,° these
general health status proportions for Colorado and its race/
ethnic and regional subpopulations were incorporated into the
abridged life tables in order to compute estimates of healthy
life expectancy. Ninety-five percent (95%) confidence intervals
for both life expectancy and healthy life expectancy were also

computed in a manner consistent with the methods presented

by Dr. Chiang and Dr. Molla, et al.

Results

Life Expectancy

Since 1990, life expectancy among Colorado residents has
increased from 77.2 years to 80.4 years. While there have been
increases in both male and female life expectancy over this time
period, females continue to have higher life expectancy than
males. This gap between males and females, however, has been
shrinking over time (1990: females-80.3 years, males-74.1;
2010: females-82.4, males-78.3) (Figure 1).



Figure 1. Life expectancy in years by sex: Colorado residents, 1990-2010.
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Error bars represent the 95% confidence interval of the life expectancy estimate.
SOURCE: Health Statistics Section, Colorado Department of Public Health and Environment.

Similarly, there have been increases in life expectancy across
Colorado’s various race/ethnic populations. On the other hand,
disparities persist, particularly among the Black population,

for which life expectancy in 2010 was 76.9 years, compared to
80.5 among White, non-Hispanic residents and 80.3 among

White, Hispanic residents (Figure 2).

Life expectancy estimates for Colorado’s Asian American/
Pacific Islander and American Indian/Native Alaskan popula-
tions are unstable and likely unreliable, and are shown here
for illustrative purposes only. Because of the relatively small

populations as well as the small numbers of deaths in each of

these groups, life expectancies tend to be overestimated, and
fluctuate greatly over time. This overestimation is the natural
result of attempting to use life table methods when there are
few or no deaths in the various abridged age groups used in
the life table, and made worse when there are few or no deaths
in the oldest age groups. As a result, the best and most stable
estimates for these populations will need to be based on more
robust multistate or national data. For the remainder of this
report, and for these reasons, race/ethnic-specific estimates
will be limited to White, non-Hispanic; White, Hispanic; and

Black populations in Colorado.
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Figure 2. Life expectancy in years by race/ethnicity: Colorado residents, 1990-2010.
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General Health Status

Based on Colorado BRFSS estimates, the proportion of Colo-
rado adults reporting in 2009-2010 that they were in fair or
poor health was 11.3 percent, a proportion consistent with the
2003-2004 reporting period (11.7%). Persistent over this time
period was a significant disparity among Colorado Hispanic
residents, among whom the proportion reporting fair or poor
health in 2009-2010 was 22.7 percent, compared to White,
non-Hispanics at 9.0 percent. Additionally, emerging in 2005-
2006, and growing since, is a higher proportion of the Black
population reporting fair or poor health, which in 2009-2010
was 16.6 percent. According to data from Colorado’s 2010
Child Health Survey, 2.2 percent of children ages 1-14 were
reported as being in fair or poor health. This has been consis-
tent since 2007 and is similar across the different race/ethnic

populations.
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Healthy Life Expectancy

When looking at life and healthy life expectancies, a couple
questions should be asked: “What are the life and healthy

life expectancies, both overall/at birth and at various ages
throughout life?” and “What is the difference between life and
healthy life expectancy, that is, the proportion of life expected
to be spent in fair or poor health?” The following estimates of
healthy life expectancy and their relationship to life expectancy

are examined with the above questions in mind.

In addition to having a higher life expectancy than males for
the combined time period 2008-2010 (female: 82.1 years;
males: 77.9), females have a higher healthy life expectancy as
well (female: 72.7, male: 69.4). These differences exist for life
and healthy life expectancy at birth, as well as when looking at



remaining years of life or remaining years of healthy life at vari-

ous ages, for which the gap between male and female narrows,
but never closes completely (Figure 3). Regardless of gender,
approximately 11 percent of one’s life is expected to be spent in

fair or poor health.

Figure 3. Life expectancy and healthy life expectancy in years by sex: Colorado residents, 2008-2010.
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SOURCE: Health Statistics Section, Colorado Department of Public Health and Environment.

As overall life expectancy varies across Colorado’s race/ethnic
populations, so does healthy life expectancy. White, non-
Hispanic residents have both the highest life and healthy life
expectancies (80.2 and 73.0 years, respectively). While White,
Hispanic residents have only a slightly lower life expectancy
(79.2 years), their healthy life expectancy is lowest among the
race/ethnic groups described here (61.1 years). Black residents
have the lowest life expectancy (76.8 years), which is more
than three years lower than White, non-Hispanic residents; but
healthy life expectancy among Black residents (64.0 years) is
higher than that for White, Hispanic residents. That said, there
remains a noteworthy gap between life and healthy life expec-
tancy. Among White, non-Hispanic residents, approximately

9 percent of one’s life is expected to be spent in fair or poor

health; while for Black residents, this proportion increases to
17 percent; and among White, Hispanic residents, 23 percent

of one’s life is expected to be in fair or poor health (Figure 4).
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Figure 4. Life expectancy and healthy life expectancy in years at selected ages by race/ethniciy: Colorado residents, 2008-2010.
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Noteworthy, too, is the persistence of differences in life- and
healthy life expectancy by race and ethnicity over a lifetime. As
seen in Figure 4, the smallest number of years of life remaining
at various periods in life, namely at 25-29, 45-49, and 65-69
years of age, is found among Black residents (53.6, 35.1, and
19.1 years, respectively, compared to White, non-Hispanic
residents with 56.2, 37.3, and 20.0 years). Additionally, the
difference between remaining years and healthy years of life

is largest among White, Hispanic residents at these three ages
(16.6, 12.5, 7.4 years, respectively, compared to White, non-
Hispanic residents with 6.5, 5.5, and 3.9 years). The nature

of these disparities hint that risk factors, behaviors, and causes
of morbidity and mortality that affect life and healthy life
expectancy likely affect disproportionately Black and White,
Hispanic residents at any and all ages compared to White,

non-Hispanic residents.

Both life expectancy and healthy life expectancy vary by geo-

graphic region of residence. Across Colorado’s Health Statistics
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Regions, which are often used to examine regional differences
within Colorado, life expectancy ranged from 76.3 years to
83.7 in the 2008-2010 time period. The difference between
the minimum and maximum healthy life expectancy was a bit
larger, with estimates ranging from 64.5 years to 77.1. Across
regions, the difference between life and healthy life expectancy
ranged from 5.8 to 13.3 years. Regions in the state in which
life expectancy and/or healthy life expectancy were lower than
the statewide estimate include those in southern (region 8) and
southeast Colorado (region 6), the south-central mountains
(region 13), as well as Adams, Denver, and Mesa Counties.
Areas in which life and healthy life expectancy were higher
include the mountain resort/west I-70 area (region 12) and

Boulder, Douglas, and Larimer Counties (Figures 5 and 6).



Figure 5. Life expectancy and healthy life expectancy by region of residence: Colorado residents, 2008-2010.
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Figure 6. Map of life expectancy (LE) and healthy life expectancy (HLE) in years (with 95% confidence intervals) by geographic region of residence:

Colorado residents, 2008-2010.

]
BOULDER
LE: 78.1 (77.8-78.4)
BROOM LE: 67.1 (65.8-68.4)
GILPIN 14
"\\m 21
0(658-68.2) L palOE
15 LE: 80.4 (80.2-80.6)
JE— HLE: 72.6 (71.6-73.6)
LE: 80.2 (80.0-80.4)
HLE: 72.8(72.0-73.6)
3
5
DOUGLAS
ELBERT
] PARK LE: 82.9 (82.5-83.3)
) HLE: 77.1(75.7-78.5)
) TELLER | EL PASO
LE: 81.6 (81.3-81.9) PEDGWIC
HLE: 73.1(71.8-74.4) LE: 80.2 (79.8-80.6) LOGAN
e 1 1 JACKSON 2 HLE: 69.6 (68.2-71.0) PHILLIPS
LE:80.6(79.7-815) | ROUTT LARIMER 18 1
HLE: 72.6 (70.8-74.4) WELD x
[~ LE: 79.6 (79.0:80.2)
65— MORGAN
LE: 81.7/(81.4-82.0) HLE: 66.3 (64/1-68.5)
GRAND HLE: 757 (74.7-76.7) S
BOULDER
RUPELLANEE) [ £ WASHINGTON
EARCREEK __"__,j_rj 14
GARFIELD 1 & 1Y 120
2 1 ®2DENVER 1 5
LE: 83.7 (83.2-84.2) MM
HLE: 75.8 (74.2-77.4)
KIT CARSON
EAGLE . 3
19 4520 17 ELRERT >
PITKIN DOUGLASY
) LAKE LE: 80.2 (79.3-81.1)
LE: 78'8 (78.4-79. LE: 80.4 (79.6-81.2) 4 HLE: 71.4 (69.5-73.3)
HLE: 67.6 (65.7-69.5) GUNNISON HLE: 73.3 (71,5-75. LINCOLN
TELLE LE: 79.6 (79.4-79. CHEYENNE
DELTA 9 0 CHAFFEH HLE: 71.7 (70.8-72.6)
b ELPASO
UONTRoLe  LE:799(79.3-805) LE;78.5 (77.9-79.1) I
HLE: 70.4( 8.9-71.9) HLE: 70.3 (68.9—71.7) KIOWA
7 CROWLEY!
FREMONT
SAN MIGUEL o SAGUACHE CUSTER | LE:77.0(766-77.9) 6
8 HLE: 65.8 (64.3-67.4) BENT PROWERS
LE: 77.9 (77.1-78.7) PUEBLO Orene  LE763(75677.0)
] : HLE: 64.5 (62.4-66.6)
JUAN HINSDAIE]_HLE: 65.6 (63.4-67.8)
DOLORES 9 MINER HUERFANO ﬂ
LE: 80.4 (79.8-81.0) . GRANDEALAMOSA
HLE: 72.7 (71.0-74.4)
MONTEZUMA LA PLATA COSTILLA LAS ANIMAS BACA
ARCHULETA CONEJOS

SOURCE: Health Statistics Section, Colorado Department of Public Health and Environment.

8

Colorado Department of Public Health and Environment




Discussion

Measures of life- and healthy life expectancy are summary
measures: They represent the combined morbidity and mortal-
ity experience within a population, and distill that informa-
tion into an average number of years of life or healthy life
remaining for the members of that population. These types

of summary measures are most commonly computed at the
national level and for other countries around the world, and
are useful in estimating overall population health and the
global burden of disease.” Summary measures are necessary to
facilitate discussions about the ability of countries to provide
for and maintain the health of their respective populations,
particularly in light of increasing life expectancies, aging popu-
lations, and increased chronic disease maintenance and care.
These measures are also important in identifying and exploring
health and outcome disparities among different race/ethnic
and geographic populations. How to combat these disparities
poses a challenge to today’s health care and public health care
systems in the U.S.. This is particularly true given the variation
in disparities, and the uncertain roles that lacking health insur-
ance, health-related behaviors, risk factors, and social risks play
in both the presence and magnitude of disparities.® Life- and
healthy life expectancy are also found among the foundation
health measures for Healthy People 2020 under measures of
general status, which are used for monitoring progress toward
the goals of increasing life expectancy and eliminating dispari-

ties set forth by this initiative.’

The estimates of life expectancy found in this report are
among the most current presented for Colorado, while those
for healthy life expectancy are among the first of their kind
generated for Colorado and its race/ethnic and geographic
subpopulations. These measures provide the unique opportu-
nity to compare Colorado’s experience with the country as a
whole, as well as discuss differences in these measures among
Colorado’s residents and the disparities found. Life expectancy
for the United States was 77.9 years (based on 2007 data, the
latest available), compared to 79.8 years in Colorado for 2007.
Over time, Colorado’s life expectancy has mirrored the gen-

eral increase in life expectancy observed in the U.S., although

Colorado life expectancy is generally about two years greater

than the U.S. estimate in any year. Colorado and the U.S.
share similar trends in life expectancy by race/ethnicity as well:
Overall, life expectancies increased, though disparities persist.
Most notable among these were consistently lower life expec-

tancies within the Black population.""

A few concerns regarding interpretation, methodology, and sta-
tistical limitations warrant discussion. As previously described,
life expectancy represents the combined, lifetime mortality
experienced by the population from which the mortality data
utilized arise. As such, life expectancy is influenced by such
myriad events as infant mortality, injury and suicide deaths
among teens and young adults, and deaths due to cancer,
cardiovascular disease, diabetes, and respiratory diseases among
adults and seniors (as well as all other causes of death across all
ages). It is therefore impossible to point to any one cause as the
reason why life expectancy would be higher in one group than
another. Healthy life experience adds to the summary mortal-
ity experience a second dimension of general health status in
the population, as derived from self-assessed and reported tes-
taments of general health. One’s health status can be affected
by a great number of factors, including presence of acute or
chronic conditions, nutrition, physical activity, mental health,
as well as differences in interpretation of what “fair” or “poor™
health status is in comparison to “excellent” or “good.” Conse-
quently, as with life expectancy, one cannot identify any single
component affecting health as the root cause of differences in

healthy life expectancy.

There are also some statistical limitations associated with
measures of life- and healthy life expectancy. Most of the esti-
mates presented in this report are accompanied by 95 percent
confidence intervals, which account for and reflect the uncer-
tainty in these measures. Such uncertainties arise from possible
errors in collection or estimation of the death, population, or
health status components used in computing life and healthy
life expectancy. Uncertainty is also introduced by the relatively
small populations, numbers of deaths, or limited populations
surveyed for general health status. The abridged life table
technique applied here utilizes 19 age groups; for all of these
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groups, mortality rates and estimates of general health status
are required. There are several reccommendations concerning
the minimum population, number of deaths, or sample size
required in order to compute reliable life and healthy life ex-
pectancy estimates. Examples include a required total popula-
tion of 5,000 or more; a total of 700 deaths or more across all
age groups; and/or a minimum of 50 respondents, within any

single age group.

For the combined three-year time period used in this report
(2008-2010), and through the regionalization of less-populous
counties in Colorado, requisite population sizes and death
counts are generally met for the race/ethnic and geographic
groups presented. Such, however, is not always the case for
the Child Health Survey or BRESS estimates of general health
status. It would be possible to utilize additional years of data,
or to incorporate larger age ranges/fewer age groups in the
abridged life tables; however, the results would be even more
difficult to interpret. When broader time periods are used,
estimates of mortality or health status are less timely as they
are lumped with earlier years of data, making it more difficult
to measure changes over time. Similarly, if resolution of age
groups is sacrificed, the ability to explore remaining life- and
healthy years of life at specific ages is lost. This is therefore

a case of using the best and most appropriate data available

to achieve the most meaningful results. Even though ideal
conditions were not always met when generating the estimates
presented in this report, it is evident based on the confidence
intervals for life and healthy life expectancy that these esti-
mates are sufficiently reliable to be explored and to serve as the

basis for continued discussion and use in assessing population

health.

In response to the interpretive and statistical limitations
concerning life- and healthy life expectancy, it is imperative
that these measures not be used in isolation in an attempt to
describe in comprehensive fashion the health status of a popu-
lation. Rather, it is in conjunction with additional measures
of morbidity and mortality, risk factors and health behaviors,
and social and economic factors—such as those in Colorado’s

Health Indicator Set'' and other data products—that the sum-
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mary measures such as those presented here are most meaningful.
While respectful of the summary nature of life and healthy life
expectancy estimates and their limitations, it is expected that these
measures will supplement discussions concerning health status and
health disparities in Colorado, assist in ongoing public health as-
sessment and planning activities, and aid in the continued protec-

tion and improvement of the health of the people of Colorado.
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