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State-Specific Healthy Life Expectancy at Age 65 Years —
United States, 2007–2009
Healthy life expectancy (HLE) is a population health measure that combines mortality data with morbidity or health
status data to estimate expected years of life in good health for
persons at a given age. HLE accounts for quantity and quality
of life and can be used to describe and monitor the health status
of populations. HLE estimates for countries have been used
for predicting future health service needs, evaluating health
programs, and identifying trends and inequalities (1), but to
date, few studies have reported HLE at the state level for the
United States (2). To determine state-level estimates, CDC
used data from the National Vital Statistics Systems (NVSS),
U.S. Census Bureau, and Behavioral Risk Factor Surveillance
System (BRFSS) to calculate HLEs for persons aged 65 years,
by sex and race, for each of the 50 states and the District of
Columbia (DC). Those calculations indicate that, during
2007–2009, females had a greater HLE than males at age 65
years in every state and DC. HLE was greater for whites than
for blacks in all states from which sufficient data were available
and DC, except in Nevada and New Mexico. These results
can be used as a baseline for states to monitor changes in the
HLE of persons aged 65 years as they age and identify health
disparities among subpopulations.
State-specific HLE estimates were calculated from three data
sources: 1) 2007–2009 state-specific, individual-level multiple
cause mortality data from NVSS; 2) 2007–2009 bridged-race,
mid-year population estimates from the U.S. Census Bureau;
and 3) 2007–2009 self-reported health status data from
BRFSS, a state-based, telephone survey of noninstitutionalized
U.S. civilian adults aged ≥18 years administered in all states
and selected territories.* The BRFSS question used to assess
health status was “Would you say that in general your health
is excellent, very good, good, fair, or poor?” For this study,
participant responses of “fair or poor” were categorized as
“unhealthy” and “excellent, very good, or good” as “healthy.”
* Additional information about BRFSS is available at http://www.cdc.gov/brfss.

During 2007–2009, the BRFSS median response rate† for
states ranged from 50.6% to 53.3% (3).
Life expectancy (LE) (i.e., expected years of life at a given age)
is the average remaining years of life a person can expect to live
on the basis of the current mortality rates for the population.
HLE estimates the equivalent healthy years that a person can
expect to live on the basis of the current mortality rates and
prevalence distribution of health status in the population. An
abridged life table method was used to estimate LE using data
by 5-year age intervals (4). State-specific HLE estimates were
calculated from the LE estimates and the self-reported health
status data from the BRFSS.
To estimate LE, age-specific death rates were calculated
using the mid-year U.S. Census population and the number
of deaths in the NVSS. Age-specific death rates were used to
estimate the number of survivors, the total number of personyears lived within each age interval, and the average expected
years of life remaining per person at the beginning of each
† The response rate reflects telephone sampling efficiency and the degree of participation

among eligible respondents contacted. The cooperation rate reflects the proportion
of persons who completed an interview among eligible persons contacted.
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age interval. To estimate HLE at a given age, the prevalence
of being healthy at the beginning of the age interval and the
total number of person-years lived by a cohort in that age
interval were calculated. The products for each age interval
and for all subsequent age intervals were summed to obtain
the total number of years lived in healthy state at a given age.
This sum was then divided by the number of persons alive at
each age interval.§
HLE estimates were calculated for persons aged 65 years,
by sex (male and female) and race (white and black) for each
of the 50 states and DC. States with small numbers of deaths
(<700 total deaths in the period studied) in specific demographic categories were excluded from the analysis (5). HLE
estimates for Hispanics, Asians, and American Indians/Alaska
Natives were not presented because sufficient reliable data
were not available at the state level. State estimates for HLE
as a percent of LE for each age and race subpopulation were
calculated. Statistical software was used to account for the
complex BRFSS sampling. To assess disparities, differences in
HLE were measured between subpopulations. The statistical
significance of the differences was assessed using the two-tailed
z-statistic and p<0.05.
For both sexes, estimated HLE generally was less in the South
than elsewhere in the United States (Figure 1). HLE for males
at age 65 years varied from a low of 10.1 years in Mississippi to
§ Methodologies used for calculating HLE are available at http://www.ncbi.nlm.

nih.gov/pmc/articles/PMC1937122 and http://www.cdc.gov/nchs/data/statnt/
statnt21.pdf.

a high of 15.0 years in Hawaii (Table). HLE for females at age
65 years varied from a low of 11.4 years in Mississippi to a high
of 17.3 years in Hawaii. HLE was greater for females than for
males in all states, with the difference ranging from 0.7 years
in Louisiana to 3.1 years in North Dakota and South Dakota.
By race, HLE estimates for whites were lowest among
southern states (Figure 2). For blacks, HLE estimates were
comparatively low throughout the United States, except for a
few southwestern states. For whites aged 65 years, HLE varied
from a low of 11.0 years in West Virginia to a high of 18.8
years in DC. For blacks, data for 11 states were not reported
because the total number of deaths during 2007–2009 for the
black population in those states was <700. For the remaining
states, HLE for blacks aged 65 years varied from a low of 7.1
years in Iowa to a high of 15.1 years in New Mexico. HLE
was greater for whites than for blacks in most states, except in
Nevada and New Mexico where, respectively, HLE for whites
was 0.4 and 0.8 years less than for blacks. The largest difference in HLE between whites and blacks was 7.8 years in Iowa.
For the total population at age 65 years, HLE was lowest among southern states (Figure 3). For all persons at age
65 years, the highest HLE was observed in Hawaii (16.2
years) and the lowest was in Mississippi (10.8 years). During
2007–2009, HLE as a percentage of LE for persons at age
65 years for the total U.S. population ranged from a low of
61.5% in Mississippi to a high of 78.2% in Vermont (Table).
Conversely, the number of remaining years in fair or poor
health for persons aged 65 years was 6.7 out of 17.5 years of
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FIGURE 1. State-specific healthy life expectancy in years at age 65 years, by sex — United States, 2007–2009
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LE for those living in Mississippi and 4.2 years out of 19.4
years for those living in Vermont.
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TB Prevention; Ramal Moonesinghe, PhD, Office of Minority
Health and Health Equity, CDC. Corresponding contributor:
Man-Huei Chang, mdc9@cdc.gov, 404-498-0069.
Editorial Note

HLE estimates in this report identified disparities by sex,
race, and state among persons aged 65 years. During 2007–
2009, females had a greater HLE than males at age 65 years
in every state and DC. HLE was greater for whites than for
blacks in all states for which sufficient data were available and
DC, except for a difference of <1 year that was observed in
Nevada and New Mexico. In general, at age 65 years, HLEs
within individual states varied up to 3 years by sex and up
to 8 years by race. HLEs for all persons aged 65 years varied
between states by 6 years.
Over the past century in the United States, a general decline
in death rates has resulted in a corresponding increase in LE.
Because differences in HLE by demographics might result
from variations in morbidity or mortality, examining HLE as
a percentage of LE reveals populations that might be enduring
illness or disability for more years. Although HLE measures
do not identify the reasons for poor health or shorter lives,

DC

≥15.0
14.3–14.9
13.1–14.2
≤13.0

they provide a snapshot of the health status of a population.
From this measure it is not possible to determine why some
states have higher HLE than others. Many factors influence a
person’s health status as they age, including 1) safe and healthy
living environments, 2) healthy behaviors (e.g., exercise and
not smoking), 3) getting the recommended clinical preventive
services (e.g., vaccines, cancer screenings, and blood pressure
checks), and 4) having access to good quality health care when
it is needed.
The findings in this report are subject to at least five limitations. First, BRFSS includes a self-assessed health status question, which might be influenced by age, sex, race/ethnicity,
culture, and several social and behavior factors, resulting in
rankings of health status that might be assessed inconsistently
across demographic groups. However, self-reported health status questions, as used in BRFSS, have been shown to be a good
predictor of future disability, hospitalization, and mortality
(7–8). Second, possible misclassification of demographic information on the death certificate and misclassification because of
the bridging procedure used to categorize persons of multiple
race in the census data might have occurred. Third, the BRFSS
median response rates in the low 50% raise the possibility of
response bias. Fourth, BRFSS is a telephone interview-based
survey that did not include persons without access to a landline
telephone in its 2007–2009 surveys. Finally, state-specific HLE
estimates might not be precise for small groups (especially
blacks) by age and sex because of small BRFSS samples and
low death counts in some states.
HLE measures reflect current mortality rates and health
status for various populations and suggest the long-range
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TABLE. State-specific years of life expectancy (LE) and healthy life expectancy (HLE), and percentage of remaining years calculated as healthy
(HLE/LE) for persons aged 65 years, by sex and race — United States, 2007–2009
All races

Sex

Race

Both sexes

Male

Female

White

LE

HLE

(%*)

LE

HLE†

(%)

LE

HLE†

(%)

LE

HLE§

(%)

LE

HLE§

(%)

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

17.6
19.1
20.2
18.1
20.3
19.8
20.2
19.2
19.0
20.4
18.2
21.3
19.4
19.1
18.5
19.4
19.0
17.6
17.9
19.0
19.2
19.7
18.8
20.1
17.5
18.5
19.2
19.3
18.7
19.4
19.6
19.6
20.0
18.6
19.9
18.5
17.7
19.3
18.9
19.4
18.5
19.8
18.0
18.9
19.8
19.4
18.9
19.4
17.5
19.5
19.0

11.1
14.1
15.0
12.2
14.7
15.3
15.7
14.7
14.1
15.4
12.4
16.2
14.2
13.5
13.2
14.8
14.2
11.0
12.0
14.7
14.4
15.0
13.9
15.6
10.8
13.0
14.6
14.5
13.7
15.1
14.0
13.9
14.5
12.7
14.6
13.2
12.0
15.0
13.9
14.5
12.9
15.0
11.9
12.9
15.0
15.2
14.2
15.1
11.0
14.9
14.4

(63.0)
(73.9)
(74.6)
(67.4)
(72.6)
(77.4)
(77.5)
(76.8)
(74.4)
(75.3)
(68.4)
(75.9)
(73.3)
(70.8)
(71.5)
(76.4)
(75.0)
(62.1)
(67.1)
(77.3)
(75.1)
(76.1)
(73.6)
(77.5)
(61.5)
(70.2)
(75.9)
(75.3)
(73.2)
(77.8)
(71.2)
(71.0)
(72.5)
(68.3)
(73.5)
(71.4)
(67.6)
(77.9)
(73.6)
(74.7)
(69.7)
(75.6)
(66.2)
(68.4)
(75.7)
(78.2)
(74.9)
(77.6)
(63.0)
(76.4)
(75.8)

16.1
18.0
18.9
16.6
18.9
18.5
18.7
17.9
17.1
19.0
16.7
19.3
18.3
17.6
17.0
17.8
17.6
16.2
16.4
17.5
17.8
18.2
17.4
18.6
15.8
17.1
18.1
17.9
17.4
18.0
18.1
18.4
18.5
17.1
18.1
17.0
16.4
18.0
17.4
17.8
16.9
18.0
16.5
17.5
18.9
18.0
17.5
18.1
16.2
18.0
17.9

10.3
13.3
13.7
11.6
13.8
14.3
14.3
13.5
13.0
14.3
11.6
15.0
13.1
12.6
12.2
13.4
13.1
10.2
11.6
13.5
13.3
13.8
12.8
14.3
10.1
11.7
13.4
13.1
12.8
14.0
12.9
13.1
13.6
11.7
12.9
12.2
10.8
13.9
12.8
13.1
12.0
13.3
11.2
12.2
14.3
13.9
13.3
14.0
10.3
13.4
13.7

(64.2)
(73.7)
(72.4)
(69.5)
(73.0)
(77.4)
(76.5)
(75.3)
(76.2)
(75.3)
(69.3)
(77.7)
(71.5)
(71.5)
(71.6)
(75.3)
(74.8)
(63.2)
(70.4)
(77.0)
(75.0)
(76.0)
(73.7)
(76.7)
(63.9)
(68.8)
(74.1)
(73.1)
(73.3)
(77.5)
(71.4)
(71.2)
(73.5)
(68.5)
(71.6)
(71.5)
(66.0)
(77.3)
(73.8)
(73.7)
(70.6)
(74.0)
(68.0)
(69.8)
(75.7)
(77.4)
(76.2)
(77.3)
(64.1)
(74.7)
(76.3)

18.9
20.2
21.3
19.3
21.5
20.9
21.3
20.2
20.5
21.7
19.4
23.2
20.3
20.3
19.7
20.7
20.1
18.9
19.0
20.2
20.4
20.9
20.0
21.4
19.0
19.6
20.2
20.4
19.9
20.6
20.8
20.8
21.2
19.8
21.5
19.6
18.8
20.4
20.2
20.7
19.7
21.3
19.2
20.0
20.7
20.6
20.1
20.5
18.6
20.8
20.1

11.7
14.9
16.3
12.7
15.5
16.2
16.7
15.7
15.0
16.4
13.1
17.3
15.1
14.3
14.1
15.9
15.1
11.6
12.3
15.7
15.3
15.9
14.7
16.7
11.4
14.0
15.6
15.7
14.5
16.0
14.8
14.7
15.3
13.5
16.0
14.0
12.9
16.0
14.8
15.6
13.6
16.4
12.5
13.4
15.7
16.2
14.9
16.0
11.6
16.1
15.2

(62.1)
(73.5)
(76.4)
(65.8)
(72.3)
(77.4)
(78.3)
(77.8)
(73.4)
(75.3)
(67.6)
(74.6)
(74.6)
(70.5)
(71.5)
(77.1)
(75.2)
(61.5)
(64.8)
(77.5)
(75.2)
(76.2)
(73.6)
(78.2)
(59.9)
(71.1)
(77.2)
(76.7)
(73.1)
(77.9)
(70.9)
(70.8)
(71.9)
(68.1)
(74.6)
(71.4)
(68.7)
(78.3)
(73.5)
(75.3)
(69.0)
(76.7)
(65.1)
(67.3)
(75.9)
(78.8)
(74.0)
(77.9)
(62.3)
(77.6)
(75.5)

17.8
19.5
20.1
18.2
20.0
19.7
20.2
19.2
21.7
20.5
18.3
20.6
19.3
19.2
18.5
19.4
19.0
17.7
18.1
19.0
19.3
19.6
18.9
20.2
17.9
18.5
19.3
19.3
18.4
19.3
19.6
19.6
19.8
18.8
20.0
18.5
17.8
19.3
19.0
19.4
18.8
20.0
18.1
18.9
19.8
19.4
19.1
19.3
17.5
19.6
19.1

11.7
14.7
15.2
12.4
15.0
16.4
15.8
15.0
18.8
15.9
13.0
16.5
14.2
13.8
13.4
14.9
14.4
12.2
12.7
14.7
14.8
15.1
14.3
15.6
11.8
13.2
14.7
14.7
13.6
15.1
14.4
14.3
14.8
13.3
14.8
13.4
12.3
15.0
14.1
14.6
13.7
15.2
12.0
13.6
15.0
15.2
14.4
15.1
11.0
15.0
14.5

(65.7)
(75.7)
(75.4)
(68.1)
(74.9)
(83.1)
(78.3)
(78.1)
(86.8)
(77.3)
(70.8)
(80.0)
(73.4)
(72.1)
(72.4)
(76.7)
(75.6)
(68.9)
(70.4)
(77.7)
(76.7)
(77.4)
(75.3)
(77.4)
(66.0)
(71.3)
(76.4)
(75.9)
(74.2)
(77.9)
(73.5)
(72.8)
(75.0)
(70.6)
(74.0)
(72.5)
(69.2)
(78.1)
(74.4)
(75.2)
(73.2)
(76.0)
(66.5)
(72.1)
(76.0)
(78.5)
(75.7)
(78.2)
(63.1)
(76.7)
(76.2)

16.8
—¶
19.4
16.7
18.2
19.2
20.1
18.5
17.6
19.1
17.3
—
—
17.7
17.7
17.4
17.4
16.8
16.9
—
18.2
21.1
17.6
20.2
16.6
17.4
—
17.3
18.8
—
18.5
19.8
20.6
17.6
—
17.4
16.7
18.9
17.6
21.9
17.2
—
16.6
17.2
—
—
17.5
18.7
16.8
17.6
—

8.4
—
12.9
9.4
11.5
14.0
12.0
12.2
11.7
11.7
10.7
—
—
11.4
10.4
7.1
11.2
9.4
9.2
—
12.5
12.8
10.6
11.5
8.2
10.0
—
9.1
14.0
—
10.8
15.1
12.2
10.1
—
9.7
9.9
12.4
11.5
14.6
9.8
—
10.3
10.6
—
—
11.7
11.0
10.0
12.2
—

(50.1)
—
(66.4)
(56.1)
(63.4)
(72.6)
(59.6)
(65.6)
(66.5)
(61.5)
(61.8)
—
—
(64.5)
(59.1)
(40.9)
(64.1)
(56.2)
(54.1)
—
(68.7)
(60.7)
(60.0)
(56.9)
(49.2)
(57.3)
—
(52.4)
(74.5)
—
(58.6)
(76.5)
(59.0)
(57.2)
—
(55.6)
(59.3)
(65.6)
(65.2)
(66.5)
(57.0)
—
(62.3)
(61.9)
—
—
(66.9)
(58.9)
(59.8)
(69.5)
—

State average**

19.1

13.9

(72.7)

17.7

12.9

(72.7)

20.3

14.8

(72.7)

19.2

14.3

(74.5)

18.1

11.1

(61.0)

State

Black

Sources: CDC, National Vital Statistics System, Behavioral Risk Factor Survey System, and the U.S. Census Bureau.
* Calculated from LE and HLE with multiple decimal places.
† All pairwise comparisons for HLE between males and females were significantly different in all states, at p<0.05 based on two-tailed z-statistics.
§ In all states for which there were sufficient data, all differences between HLE for blacks and whites were significantly different at p<0.05 based on two-tailed
z-statistics, except for Nevada, New Mexico, Rhode Island, and West Virginia.
¶ States with <700 deaths in a subpopulation during 2007–2009.
** Average across state estimates.
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FIGURE 2. State-specific healthy life expectancy in years at age 65 years, by race — United States, 2007–2009*
Whites

Blacks

DC

DC

≥15.0
14.3–14.9
13.1–14.2
≤13.0
Insufficient data

≥15.0
14.3–14.9
13.1–14.2
≤13.0

* Data for 11 states were not reported because the total number of deaths from 2007 to 2009 for the black population in those states was <700: Alaska, Hawaii, Idaho,
Maine, Montana, New Hampshire, North Dakota, South Dakota, Utah, Vermont, and Wyoming.

FIGURE 3. State-specific healthy life expectancy in years at age 65
years —United States, 2007–2009

DC

What is already known on this topic?
Healthy life expectancy (HLE) is a population health measure
that combines age-specific mortality with morbidity or health
status to estimate expected years of life in good health for
persons at a given age. HLE reflects both quality and quantity of
life and might be useful in describing and monitoring the
health status of a population. Although national HLE estimates
for the U.S. population have been reported previously, limited
data have been available on estimates at the state level and by
demographic characteristics.
What is added by this report?

≥15.0
14.3–14.9
13.1–14.2
≤13.0

implications of the prevailing age-specific death and illness
rates. HLE is a relatively simple measure that can be readily
used by public health officials, health-care providers, and policy
makers to understand the health status of a population. The
results presented in this study can be used as a baseline for
states to monitor the HLE of persons aged 65 years as they age,
identify health disparities among subpopulations, and target
resources to improve population health.

In this report, differences in HLE were reported at the state level
for adults aged 65 years based on self-reported health in the
2007–2009 Behavioral Risk Factor Surveillance System survey,
National Vital Statistics Systems mortality data, and corresponding U.S. Census population estimates. The HLE estimates
identify disparities in health status by sex, race, and state.
Overall, at age 65 years, females had a greater HLE than males
and whites had a greater HLE than blacks in all states with
sufficient data and the District of Columbia, except in Nevada
and New Mexico.
What are the implications for public health practice?
HLE is a relatively simple measure that can be readily used by
public health officials, health-care providers, and policy makers
to monitor trends in the health of populations and identify
health inequalities. The results presented in this study can be
used as a baseline for states to monitor changes in the HLE of
persons aged 65 years as they age and to identify health
disparities among subpopulations by state.
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Salmonella Enteritidis Infections Associated with Foods Purchased from
Mobile Lunch Trucks — Alberta, Canada, October 2010–February 2011
During October 2010–February 2011, an outbreak of 91
Salmonella Enteritidis (SE) infections in Alberta, Canada,
was investigated by a local public health department (Alberta
Health Services, Calgary Zone). Index cases initially were
linked through a common history of consumption of food
purchased from mobile food-vending vehicles (lunch trucks)
operating at worksites in Alberta. Further investigation implicated one catering company that supplied items for the lunch
trucks and other vendors. In 85 cases, patients reported consumption of food prepared by the catering company in the 7
days before illness. Six patients were employees of the catering
company, and two food samples collected from the catering
company were positive for SE. Foods likely were contaminated
directly or indirectly through the use of illegally sourced,
SE-contaminated eggs at the implicated catering facility and
by catering employees who were infected with SE. Public
health interventions put into place to control the outbreak
included screening employees for Salmonella, excluding those
infected from food-handling duties, and training employees
in safe food-handling procedures. No further outbreak cases
were identified after full implementation of the interventions.
This investigation highlights the potential for lunch trucks
to be a source of foodborne illness and the need for robust
regulatory compliance monitoring of lunch trucks and their
food suppliers.

Epidemiologic Investigation
The case definition for this outbreak was a laboratory cultureconfirmed SE infection identified in Alberta during October
2010–February 2011 that was epidemiologically linked to
the implicated catering firm. The 91 outbreak cases were in
customers of lunch trucks (78), gas stations (three), or vending machines (two) that received product from the implicated
caterer. Six were employees of the implicated caterer, and two
were lunch truck drivers. Patients resided in Calgary (86),
metro Edmonton, (three), and southern Alberta (two); all
resided in different households. Lunch truck customer cases
were among employees of several different workplaces. Median
age at onset of symptoms was 32 years, with a range of 19 to
68 years; 76% of cases were among males. Reported signs
and symptoms included diarrhea (96%), abdominal cramps
(85%), fever (52%), bloody diarrhea (33%), and vomiting
(25%); two patients, both employees of the implicated catering company, were reportedly asymptomatic and detected by
screening. Six patients (7%) were hospitalized. Illness onset

dates ranged from October 1, 2010, to February 14, 2011
(Figure). Human SE outbreak isolates were phage type 8 (49
[54%]), 13 (32 [35%]), or atypical (10 [11%]). Of the 1,311
human SE isolates reported in Alberta during 2006–2010,
the proportion that were phage type 8, 13, and atypical was
30%, 11%, and 3%, respectively (Alberta Health Services,
unpublished data, 2011).
Most lunch truck customer patients (57%) could not recall
the specific vehicle from which they purchased food, resulting in positive identification of only 14 lunch trucks. Patient
food histories included more than 40 different lunch truck
food items; those most frequently reported were breakfast egg
sandwiches (38%) and pork dumplings (24%). Patients often
reported consuming multiple meals from lunch trucks during
the incubation period.

Environmental Investigation
Local public health department environmental health officers (EHOs) located 54 lunch trucks in operation for targeted
inspections. All food received by trucks was prepackaged;
perishable food was refrigerated and/or reheated in the vehicle.
Several violations were observed, including selling foods from
unlicensed food facilities and inadequate reheating of previously cooked food.
Seven Calgary-based caterers were identified as lunch truck
suppliers; all had been routinely inspected by the public health
department. Eggs at several catering facilities were found to be
from unapproved sources and were ungraded, cracked, visibly
dirty, and/or improperly packaged, resulting in a parallel investigation of the egg suppliers. Ongoing traceback of food items
consumed by persons infected in the outbreak implicated one
caterer as the source of illnesses. A bucket used for mixing pooled
eggs by the implicated caterer during preparation of breakfast
sandwiches had not been cleaned for several weeks and was
stored in a cooler between uses. Pork dumplings sold by lunch
trucks were produced by a Calgary-based manufacturer, and
approximately 1,000 were distributed uncooked and frozen to
several caterers each day. Caterers cooked, packaged, and refrigerated the dumplings before distribution to lunch trucks. Eggs
were reportedly not an ingredient of the dumplings. The pork
dumpling cooking procedure used by the implicated caterer was
deemed adequate by EHOs.
A total of 32 food samples were collected from lunch truck
suppliers. Two food samples collected at the implicated catering facility were culture positive for SE: 1) pork dumplings
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FIGURE. Number of laboratory-confirmed Salmonella Enteritidis infection cases (N = 91*) epidemiologically linked to the implicated catering
firm, by phage type (PT) and week of illness onset — Alberta, Canada, October 2010–February 2011
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* Specimen collection date was used as proxy onset date for two asymptomatic cases.

received raw and frozen and subsequently cooked and packaged
by the implicated caterer (SE phage type 13) and 2) a sample
of raw egg mixture from the egg bucket described previously
(SE phage type 8). All other samples collected during the investigation were Salmonella culture negative, including raw and
cooked pork dumplings collected at the place of manufacture.
Numerous sanitation, food-handling, and employee hygiene
violations were identified.

Actions Taken
Employees of the implicated caterer were screened for
Salmonella in stool (initially and in three successive rounds
later in the outbreak) as required by the local Medical Officer
of Health; stool specimens from six of 14 employees were
positive for SE. The symptom onset dates of the four symptomatic infected employees ranged from November 1, 2010,
to January 15, 2011. The infected employees prepared food
568
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as part of their duties and were excluded from food-handling
duties by order of the Medical Officer of Health until deemed
noninfectious. Employees also were screened at the pork
dumpling manufacturing facility and selected catering facilities
known to have supplied lunch trucks during the outbreak; all
were negative for SE.
The pork dumpling manufacturer was required to label the
product with cooking instructions (i.e., cook to an internal
temperature of 71°C [160°F]), and EHOs ensured that these
instructions were followed by recipient caterers before product
distribution. Additional interventions at the implicated catering facility included provision of on-site, safe food-handling
employee training by the local health department (in the first
language of employees), a thorough cleaning and disinfection
of the catering facility and equipment by a contracted company, and implementation of an EHO-approved food safety
plan developed by a third-party consultant. Voluntary, safe
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food-handling training courses were provided to lunch truck
operators by EHOs. No further outbreak cases were identified
after full implementation of the interventions.
Despite intensive monitoring of the implicated caterer
and apparent confirmation that all eggs used were from legal
sources, illegally sourced eggs were discovered at the facility
after the outbreak, resulting in prosecution of the caterer for
breaching Alberta public health legislation. An illegal egg supplier identified through this investigation also was charged.
Several thousand eggs were seized from the supplier, and
subsequent enforcement actions resulted in seizure of an egg
delivery vehicle, issuance of a $2,500 fine, and incarceration
of the supplier for 14 days.

subsequent cross-contamination through improper food-handling
practices, and handling of food by SE-infected employees.
Eggs have been established as an important vehicle for human
SE infections. The use of ungraded, illegally distributed eggs
was a possible factor in a recent large SE cluster in British
Columbia (2), and pooling of eggs and cross-contamination
of food contact surfaces was a factor in other SE outbreaks (3).
Consistent with other outbreaks associated with foodborne
Salmonella (4), Salmonella probably entered the facility via
contaminated eggs, with infected food handlers and environmental contamination resulting in transmission to customers.
Outbreak SE isolate phage typing data provided an epidemiologic link between food contaminated by the implicated
caterer and outbreak cases but do not help to confirm patterns
of contamination and transmission. The implicated catering
facility was routinely inspected before the outbreak, but new
cases ceased only after more intensive review and improvement
of food handling practices at the facility, as well as screening
of facility employees and exclusion of SE-infected workers.
Prolonged shedding of SE by symptomatic and asymptomatic food workers might have contributed to the duration of
the outbreak; median duration of shedding in excess of 30
days has been observed previously in SE-infected food workers (5). The probable ongoing use of illegally sourced eggs
and improper handling of eggs by the implicated caterer also
might have been a factor in outbreak duration. Proper reheating of pork dumplings by lunch truck operators likely would
have prevented some of the outbreak cases. This investigation
highlights the need for robust health department inspections
of these food facilities and their suppliers.
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What is already known on this topic?
Eggs are an important vehicle for the transmission of Salmonella
Enteritidis to humans.
What is added by this report?
An outbreak of 91 Salmonella Enteritidis infections was linked to
a catering company that supplied food items for lunch trucks
and other vendors. Foods likely were contaminated directly or
indirectly through the use of illegally sourced eggs or by
infected catering employees. No further outbreak cases were
identified after full implementation of public health interventions, which included training in and enforcement of approved
food-handling procedures.
What are the implications for public health practice?
This investigation highlights the potential for lunch trucks to be
a source of foodborne illness and the need for robust health
department inspections of lunch trucks and their suppliers.

Editorial Note

In Canada, approximately 6,000 laboratory-confirmed
cases of Salmonella are reported annually, with Enteritidis
the most frequently reported serotype (32.1% of isolates in
2009) (1). Incidence rates in the Calgary area typically are
comparable to those observed nationally (Alberta Health Services,
unpublished data, 2011). The source of this outbreak likely was
a catering firm that supplied items for lunch trucks throughout
Calgary. Foods likely were contaminated through the use of
SE-contaminated eggs obtained from unapproved sources,
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Dengue Outbreak — Federated States of Micronesia, 2012–2013
On September 26, 2012, a woman aged 35 years from Kosrae
in the Federated States of Micronesia (FSM) was hospitalized
with fever, headache, muscle pain, vomiting, leukopenia, and
thrombocytopenia. A rapid diagnostic test (RDT) (Dengue
Duo, Standard Diagnostics Inc.) was positive for dengue virus
(DENV) nonstructural protein-1 (NS1). During the next
week, seven more persons with suspected dengue were tested
with the RDT, of whom three were RDT-positive for NS1
or anti-DENV immunoglobulin M (IgM). During October,
the Kosrae State Department of Health Services, with support from the FSM Department of Health and Social Affairs
and the World Health Organization (WHO), responded to
the outbreak with enhanced surveillance, training in clinical management, analysis of hospital surge capacity, a rapid
mosquito survey to identify species and distributions, and
control measures. By March 14, 2013, approximately 3.7%
of Kosrae State residents had been hospitalized with suspected
dengue. The outbreak consumed scarce medical and public
health services, including outpatient, inpatient, and laboratory services, resulting in redirection of human and material
resources from other important medical and public health
activities. Because the health consequences of dengue can be
substantial in resource-limited settings, Pacific Island nations
might wish to consider preparedness measures for dengue outbreaks such as developing and testing outbreak response plans
and ensuring adequate capacity for epidemiologic surveillance
and laboratory testing.

Investigation and Results
Kosrae, with a population of 6,600, is a small (42 square
miles [109 square kilometers]) volcanic island that forms
most of the land mass of Kosrae State, one of the four states
of FSM. Kosrae has four municipalities, of which Lelu is the
administrative center and home of 33% of the state’s residents
and the 40-bed Kosrae State Hospital. The only previously
documented DENV transmission on Kosrae was an outbreak
of dengue virus serotype 2 (DENV-2) in 1998 (1).
During October 2012, the number of dengue cases continued to increase, and in late October an epidemiologist from
WHO was deployed to provide technical assistance to the
Kosrae State Department of Health Services outbreak response
team. Six serum specimens were submitted for reference laboratory testing by reverse transcription–polymerase chain reaction
(RT-PCR) and anti-DENV IgM enzyme-linked immunosorbent assay (ELISA) to the Queensland Health Forensic and
Scientific Services, Australia. Five of the six specimens were
tested with RT-PCR using a novel dried-sera-on-filter-paper
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surveillance technique at the Institut Louis Malardé, French
Polynesia (2). DENV-4 was detected by RT-PCR in one specimen at both laboratories, and four specimens had detectable
anti-DENV IgM antibody, of which two were specific for
DENV-4 (3). Thus, DENV infection was confirmed in five
(83%) of six suspected dengue cases.
A modified WHO 2009 dengue case definition (4) was used
to identify suspected dengue cases with fever plus at least two
of the following: anorexia and nausea, rash, aches and pains
(headache, eye pain, muscle pain, or joint pain), leukopenia
(white blood cells <4,000/mL), or a warning sign (abdominal
pain or tenderness, persistent vomiting, mucosal bleed or widespread petechiae, lethargy, restlessness, clinical fluid accumulation, or liver enlargement >2 cm). The case definition for an
RDT-positive case was any suspected dengue case that tested
NS1-positive or IgM-positive by RDT.
From September 26, 2012, to March 14, 2013, a total of
729 suspected dengue cases were identified at Kosrae State
Hospital, with 242 (33.2%) patients admitted. One or more
dengue warning signs were reported for 159 (21.8%) patients.
Although detailed data on severe dengue cases are not available, poor peripheral perfusion or hemodynamic instability, as
defined by the treating physician, was reported for 25 (3.4%)
patients. No deaths were reported.
Of 728 patients tested by RDT, 206 (28.3%) had positive
results (Figure 1). Of these, 173 (84.0%) were NS1-positive
and 41 (19.9%) were IgM anti-DENV-positive (eight patients
[4%] were positive for both NS1 and IgM anti-DENV).
The cumulative incidence during the 5.5 months was 110.0
suspected and 31.1 RDT-positive dengue cases per 1,000
population, respectively.
The persons most affected by the dengue outbreak were aged
15–39 years (Figure 2). The 20–24 year age group had the highest suspected dengue case rate at 171.5 per 1,000 population;
the 35–39 year age group had the highest RDT-positive dengue
case rate at 83.6 per 1,000 population. The least affected age
group was 0–4 years (62.7 suspected and 1.3 RDT-positive
cases per 1,000 population, respectively).
The most affected municipality was Lelu, where 42% (307
of 729) of Kasrae State’s suspected cases occurred, and the
highest rates of suspected and RDT-positive dengue cases were
recorded (142.1 and 39.8 per 1,000 population, respectively).
Females accounted for 51.5% of suspected cases and 45.6%
of RDT-positive cases.
The mosquito sampling survey identified Aedes aegypti,
the primary global DENV vector, and Aedes albopictus, a
secondary DENV vector. Of these two vectors, Ae. albopictus
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FIGURE 1. Number of suspected dengue cases (n = 728), by rapid diagnostic test (RDT)
result and week of clinic visit — Kosrae State, Federated States of Micronesia,
2012–2013
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breeding sites, with 33% of tires having dengue vector larvae,
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FIGURE 3. Number of suspected dengue cases (n = 728) and hospitalizations, by week of
clinic visit — Kosrae State, Federated States of Micronesia, 2012–2013
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This report describes a DENV-4 outbreak
in Kosrae State, FSM, in which >10% of the
population received a diagnosis of suspected dengue and nearly
Enhanced dengue surveillance was established to ensure that
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break. A possible explanation for the low rate of dengue cases
Reported by
in persons aged <15 years is that DENV-4 has been shown to be
largely asymptomatic or to cause mild disease during primary
Livinston A. Taulung, Carolee Masao, Hibson Palik, Kosrae State
DENV infection, whereas clinically apparent disease is more
Epinet Team members, Kosrae; Marcus Samo, MD, Lisa Barrow,
common during secondary infection with a different DENV
Moses Pretrick, Dept of Health and Social Affairs, Federated States
serotype (6). This suggests that most of the clinically apparent
of Micronesia. Eric J. Nilles, MD, Jacob Kool, MD, Div of Pacific
cases seen during this outbreak might have been secondary
Technical Support, World Health Organization, Suva, Fiji. Fred
DENV infections in persons who had experienced primary
Aure, Research Institute of Tropical Medicine, Muntinlupa City,
infection ≥15 years ago, consistent with exposure during the
Philippines. Russell Simmons, Frederick Moore, Alyssa Pyke, PhD,
1998 DENV-2 outbreak in Kosrae (1).
Carmel Taylor, Queensland Health Forensic and Scientific Svcs,
The epidemiology of dengue in the Pacific Islands is both
Brisbane, Australia. Van-Mai Cao-Lormeau, PhD, Institut Louis
unique and heterogeneous. Some outbreaks occur on very
Malarde, Papeete, French Polynesia. Tyler M. Sharp, PhD, Div
small, isolated islands and atolls with susceptible populations
of Vector-Borne Disease, San Juan, Puerto Rico; Tai-Ho Chen,
and highly efficient mosquito vectors leading to explosive but
MD, Div of Global Migration and Quarantine, Honolulu,
70

MMWR / July 19, 2013 / Vol. 62 / No. 28

Morbidity and Mortality Weekly Report

What is already known on this topic?
Dengue outbreaks occur sporadically in many of the Pacific
Island countries and territories. Over the past 4 decades,
short-lived and often explosive dengue outbreaks have been
reported. Dengue has not been reported in Kosrae State,
Federated States of Micronesia, since 1998.
What is added by this report?
A dengue outbreak occurred in Kosrae State during September
2012–March 2013, in which 11% and 4% of the population met the
case definition for suspected dengue and were hospitalized,
respectively. Notable consequences of the outbreak included a
substantial drain on a range of medical and public health services,
including outpatient, inpatient and laboratory services, which
resulted in redirection of limited human and material resources
from other important medical and public health activities.
What are the implications for public health practice?
Because the health consequences can be substantial in these
resource-limited settings, Pacific Island nations might consider
planning for future dengue outbreaks by enhancing surveillance activities, ensuring laboratory testing capacity, and
developing and testing outbreak response contingency plans.

short-lived outbreaks, often burning out within weeks to several
months. The outbreak in Kosrae is an example of this type of
outbreak. Conversely, outbreaks on the geographically larger
Pacific islands with larger and more widely distributed populations often result in prolonged circulation of a single serotype,
but rarely for more than 4–5 years (7). Unlike most dengueendemic regions, cocirculation of multiple DENV serotypes
is unusual in the small Pacific islands (8). The present dengue
outbreak likely was caused by a single serotype, but because
of the small number of serotype-specific laboratory-confirmed
cases, this cannot be confirmed.
Multiple dengue outbreaks have occurred in the Pacific over
the past decade, affecting nearly all countries and territories.
Periodic dengue outbreaks are expected to continue to occur
in the Pacific. Surveillance for acute febrile illnesses could be
strengthened in areas at risk for dengue to promptly identify
outbreaks. As demonstrated during this outbreak, the public
health impact of dengue in these resource-limited settings
can be substantial, both in terms of morbidity and redirecting human and material resources away from other health
priorities. Public health preparedness planners might consider
including dengue among their priority diseases to ensure
adequate capacity and resources to recognize and respond to the
disease. Hospitalization of stable patients at low risk for developing severe dengue overloads inpatient services and expends
valuable resources, but is common during outbreaks unless
clinicians are trained in dengue case classification and management. As this outbreak demonstrated, timely and appropriate
WHO dengue case classification and triage workshops can

substantially reduce unnecessary hospitalization rates, although
ongoing attention to key metrics (e.g., hospitalization or
percentage of RDT-positive cases) is important to monitor
application of triage criteria and case-identification protocols.
This outbreak highlights the multidisciplinary nature of the
public health response required to manage a dengue outbreak.
One area of particular importance is assuring high quality
clinical management. This is often overlooked, despite reliable
evidence that proper management can substantially reduce
mortality from severe dengue (9). Public health messages
during a dengue outbreak should recommend that residents
and visitors 1) seek care for dengue-like illness; 2) eliminate
mosquito breeding sites by covering, emptying, or disposing of
water containers (e.g., water cisterns, discarded tires and refuse,
and flower pots); and 3) protect themselves from being bitten
by the predominantly day-biting Aedes species mosquitoes by
using insect repellent, wearing insecticide-impregnated clothing, and assuring that intact mosquito screens are in place on
doors and windows. Additional information on dengue is
available from WHO at http://www.who.int/topics/dengue/en
and from CDC at http://www.cdc.gov/dengue.
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Updated Recommendations for Use of VariZIG — United States, 2013
In December 2012, the Food and Drug Administration
(FDA) approved VariZIG, a varicella zoster immune globulin
preparation (Cangene Corporation, Winnipeg, Canada) for use
in the United States for postexposure prophylaxis of varicella
for persons at high risk for severe disease who lack evidence
of immunity to varicella* and for whom varicella vaccine is
contraindicated (1). Previously available under an investigational new drug (IND) expanded access protocol, VariZIG,
a purified immune globulin preparation made from human
plasma containing high levels of anti–varicella-zoster virus
antibodies (immunoglobulin G), is the only varicella zoster
immune globulin preparation currently available in the United
States. VariZIG is now approved for administration as soon
as possible following varicella-zoster virus exposure, ideally
within 96 hours (4 days) for greatest effectiveness (2). CDC
recommends administration of VariZIG as soon as possible
after exposure to the varicella-zoster virus and within 10 days.
CDC also has revised the patient groups recommended by
the Advisory Committee on Immunization Practices (ACIP)
to receive VariZIG by extending the period of eligibility for
previously recommended premature infants from exposures to
varicella-zoster virus during the neonatal period to exposures
that occur during the entire period for which they require hospital care for their prematurity. The CDC recommendations for
VariZIG use are now harmonized with the American Academy
of Pediatrics (AAP) recommendations (3). This report summarizes data on the timing of administration of varicella zoster
immune globulin in relation to exposure to varicella-zoster
virus and provides the CDC updated recommendations for
use of VariZIG that replace the 2007 ACIP recommendations.

Background
Studies conducted in the late 1960s indicated that clinical
varicella was prevented in susceptible, healthy children by
administration of zoster immune globulin (ZIG) (prepared
from patients recovering from herpes zoster) within 72 hours
of household exposure (4). ZIG also lowered attack rates and
modified disease severity among susceptible immunocompromised children when administered within 72 hours after household exposure (5,6). The definitions for susceptible children
varied across studies and included children with negative or
* Evidence of immunity to varicella includes 1) documentation of age-appropriate
vaccination with varicella vaccine, 2) laboratory evidence of immunity or
laboratory confirmation of disease, 3) birth in the United States before 1980
(except for health-care personnel, pregnant women, and immunocompromised
persons), or 4) health-care provider diagnosis or verification of a history of
varicella or herpes zoster. For immunocompromised children aged 12 months
to 6 years, 2 doses of varicella vaccine are considered age-appropriate vaccination.
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unknown history of varicella or those who were seronegative for
varicella-zoster antibodies. The first commercial varicella zoster
immune globulin preparation available in the United States,
VZIG, was prepared from plasma obtained from healthy,
volunteer blood donors identified by routine screening to
have high antibody titers to varicella-zoster virus, and became
available in 1978. Both serologic and clinical evaluations
demonstrated that VZIG was equivalent to ZIG in preventing
or modifying clinical illness in susceptible, immunocompromised children if administered within 96 hours of exposure to
varicella (7,8). In a study of immunocompromised children
who were administered VZIG within 96 hours of exposure,
approximately one in five exposed children developed clinical
varicella, and one in 20 developed subclinical disease compared with 65%–85% attack rates among historical controls
(8). Among those in the study who became ill, the severity of
clinical varicella (evaluated by percentage of patients with >100
lesions or with complications) was lower than expected on the
basis of historic controls. The effectiveness of VZIG when
administered >96 hours after initial exposure was not evaluated. Based on these findings and the licensure indications of
the VZIG available in the United States, ACIP recommended
VZIG for use within 96 hours of exposure (9). In February
2006, the VZIG supply was discontinued and a new product,
VariZIG, became available under an IND protocol for administration within 96 hours of exposure (9,10).

Methods
These recommendations reflect the ACIP work group discussions and review of scientific evidence related to use of varicella
zoster immune globulin conducted during the development
of the ACIP statements on prevention of varicella as well as a
review of published literature to include reports with immune
globulins with high anti–varicella-zoster virus antibodies used
outside the United States >4 days after exposure to varicellazoster virus. When data were not available, expert opinion
was considered.

Summary of Rationale for VariZIG
Recommendations
Timing of VariZIG administration. In May 2011, the FDA
approved amendment of the IND protocol to extend the period
for administration of VariZIG after exposure to varicella-zoster
virus from 4 days (96 hours) to 10 days. Subsequently, in
2012, CDC published notification of FDA agreement with
administration of investigational VariZIG as soon as possible
after exposure and within 10 days (11). Limited experience
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from outside the United States with use of other immune
globulin products with high levels of anti–varicella-zoster
virus antibodies suggested that, compared with administration
of the immune globulins within 4 days of exposure, administration >4 days (up to 10 days) after exposure resulted in
comparable incidence of varicella and attenuation of disease
(12–15). One study indicated an increase in varicella incidence
with increasing time between exposure and administration of
ZIG, but disease was attenuated in all cases (16). Considering
these data, CDC recommends that VariZIG be administered
as soon as possible after exposure and within 10 days. AAP
also recommends administration of VariZIG within 10 days
of exposure (3).
Patient groups for whom VariZIG is recommended. In
anticipation of availability of a licensed product for which
the supply is projected to be adequate and to harmonize with
recommendations from AAP, CDC revised the patient groups
previously recommended by ACIP for use of VariZIG. The
change refers to extending the period of eligibility for VariZIG
administration for previously recommended premature infants
from exposures to varicella-zoster virus during the neonatal
period to exposures that occurred during the entire period for
which they require hospital care for their prematurity. The risk
for complications of postnatally acquired varicella in premature
infants is unknown. Because the immune systems of premature
infants (some of whom might be extremely low birthweight
and spend months in neonatal intensive care units) might
be compromised, they are considered, on the basis of expert
opinion, at high risk for severe varicella; this increased risk is
likely continued for as long as these infants remain hospitalized.
Patients receiving monthly high-dose (≥400 mg/kg) immune
globulin intravenous (IGIV) are likely to be protected and
probably do not require VariZIG if the most recent dose of
IGIV was administered ≤3 weeks before exposure (9).

CDC Recommendations for Use of VariZIG
The decision to administer VariZIG depends on three factors: 1) whether the patient lacks evidence of immunity to
varicella, 2) whether the exposure is likely to result in infection,
and 3) whether the patient is at greater risk for varicella complications than the general population. For high-risk patients
who have additional exposures to varicella-zoster virus ≥3 weeks
after initial VariZIG administration, another dose of VariZIG
should be considered.
Timing of VariZIG administration. CDC recommends
administration of VariZIG as soon as possible after exposure
to varicella-zoster virus and within 10 days.
Patient groups for whom VariZIG is recommended.
Patients without evidence of immunity to varicella who are at
high risk for severe varicella and complications, who have been

exposed to varicella or herpes zoster, and for whom varicella
vaccine is contraindicated, should receive VariZIG. Patient
groups recommended by CDC to receive VariZIG include
the following:
• Immunocompromised patients without evidence of
immunity.
• Newborn infants whose mothers have signs and symptoms
of varicella around the time of delivery (i.e., 5 days before
to 2 days after).
• Hospitalized premature infants born at ≥28 weeks of
gestation whose mothers do not have evidence of
immunity to varicella.
• Hospitalized premature infants born at <28 weeks of
gestation or who weigh ≤1,000 g at birth, regardless of
their mothers’ evidence of immunity to varicella.
• Pregnant women without evidence of immunity.

VariZIG Administration
VariZIG is supplied in 125-IU vials and should be administered intramuscularly as directed by the manufacturer. The
recommended dose is 125 IU/10 kg of body weight, up to a
maximum of 625 IU (five vials). The minimum dose is 62.5 IU
(0.5 vial) for patients weighing ≤2.0 kg and 125 IU (one vial)
for patients weighing 2.1–10.0 kg (2).
Unchanged from previous recommendations (9), for patients
who become eligible for vaccination, varicella vaccine should
be administered ≥5 months after VariZIG administration.
Because varicella zoster immune globulin might prolong
the incubation period by ≥1 week, any patient who receives
VariZIG should be observed closely for signs and symptoms of
varicella for 28 days after exposure. Antiviral therapy should be
instituted immediately if signs or symptoms of varicella occur.
Most common adverse reactions following VariZIG administration were pain at injection site (2%) and headache (2%)
(2). Contraindications for VariZIG administration include a
history of anaphylactic or severe systemic reactions to human
immune globulins and IgA-deficient patients with antibodies
against IgA and a history of hypersensitivity (2).

How to Obtain VariZIG
VariZIG can be ordered from the exclusive U.S. distributor, FFF Enterprises (Temecula, California) (telephone,
800-843-7477; online at http://www.fffenterprises.com).

Comment
The demand for VariZIG has declined significantly, commensurate with declining incidence of varicella (9). Nevertheless,
exposures from varicella and from herpes zoster might still
occur. Extending the time window for administration of
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VariZIG should increase availability of postexposure prophylaxis with VariZIG for persons at high risk for severe varicella.
However, physicians are reminded that VariZIG should be
administered as soon as possible following exposure. CDC
recommendations for use of this product are now harmonized
with those of AAP (3).
Reported by
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Announcement
New National Health Interview Survey
Occupational Health Supplement Topic Page
CDC’s National Institute for Occupational Safety and
Health (NIOSH) has released a new topic page at http://
www.cdc.gov/niosh/topics/nhis. The page describes the 2010
National Health Interview Survey (NHIS) Occupational
Health Supplement (OHS), and results are organized into
National Occupational Research Agenda (NORA) sector profiles. These profiles each contain charts and tables describing
the prevalence rates of certain work-related health conditions,
work organization factors, and occupational psychosocial and
physical/chemical exposures. Results are categorized by industry and/or occupation subgroups within each sector profile.

An additional profile compares sector-level results and includes
some additional outcomes that cannot be shown for subsectors
because of small subsamples.
Using the information available on this page, employers can
benchmark the health of their workers against industry averages. Additionally, industry and employer stakeholders can use
the information to prioritize interventions at the industry and
organizational levels. This helps ensure that the most pressing
industry health concerns receive appropriate attention.
In addition, NIOSH is looking for input on what questions to
include in the 2015 NHIS-OHS. Additional information is available at http://blogs.cdc.gov/niosh-science-blog/2013/06/24/nhis.
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QuickStats
FROM THE NATIONAL CENTER FOR HEALTH STATISTICS

Number of Deaths* from Lightning Among Males and Females — National
Vital Statistics System, United States,† 1968–2010
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* Deaths from lightning (excluding deaths from fire caused by lightning, or injury from fall of tree or fall of other
object caused by lightning), with lightning as the underlying cause of death, are coded as X33 (1999–2010)
according to the International Classification of Diseases, 10th Revision and E907 (1968–1998) according to the
International Classification of Diseases, Ninth and Eighth Revisions.
† Among U.S. residents only.

From 1968 to 2010, deaths from lightning in the United States decreased by 78.6% among males and 70.6% among females.
During this 43-year period, a total of 3,389 deaths from lightning were recorded, an average of 79 per year. The highest yearly
total of deaths from lightning (131) was recorded in 1969, and the lowest total (29) was recorded in 2008 and again in 2010.
During the period, 85.0% of lightning deaths were among males.
Source: National Vital Statistics System. Mortality public use data files, 1968–2010. Available at http://www.cdc.gov/nchs/data_access/
vitalstatsonline.htm.
Reported by: Jiaquan Xu, MD, jax4@cdc.gov, 301-458-4086.
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