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Abstract
Introduction—Some reported character-
istics associated with hypothermia mor-
tality include older age, alcohol
consumption, male sex, and black race.
The purpose of this paper is to present the
epidemiology of hypothermia deaths in
JeVerson County, Alabama.
Methods—Autopsy reports maintained by
the county coroner’s oYce were ab-
stracted for all cases with primary or
underlying causes of death listed as “hy-
pothermia” or “exposure to cold” be-
tween January 1983 and July 1999.
Results—Sixty three hypothermia deaths
occurred in JeVerson County during the
study period. The mean age among cases
was 68 years, 63.9% were male and 70%
were of black race. Rates of hypothermia
death were highest among black males, fol-
lowed by black females, particularly blacks
aged 80 years or older. Deaths occurring
indoors were more common among older
persons and outdoor deaths more common
among younger persons. Thirty per cent of
decedents tested positive for alcohol, 75%
of whom were found outdoors. Nine de-
cedents tested positive for drugs or medi-
cations. Approximately 90% of decedents
were identified as having one or more
chronic medical conditions. Excluding al-
coholics, 52% of decedents had one or more
chronic medical conditions.
Conclusions—Hypothermia in JeVerson
County, Alabama is a cause of death
primarily aVecting two distinct groups of
individuals, elderly persons who develop
hypothermia inside a dwelling and middle
aged males who develop hypothermia out
of doors and have consumed alcohol.
(Injury Prevention 2001;7:141–145)
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In Alabama, the rate of death attributable to
environmental exposure to cold temperatures
is markedly greater than that for death from

heat exposure.1 This finding may appear
incongruous, given Alabama’s southerly loca-
tion and warm summer temperatures. Ala-
bama’s climate is characterized by long, hot
summers and comparatively mild winters. The
normal daily minimum temperatures for Bir-
mingham in December, January, and February
are 35.4, 31.3, and 34.5°F, respectively. The
record low, set in 1985, was –6 degrees.2

Although exposure to hot environmental tem-
peratures can result in serious illness, humans
are better adapted to heat than they are to
cold,3 and they readily acclimatise to hot
weather over several weeks’ time.3

A number of characteristics have been asso-
ciated with an increased risk of hypothermia.
The elderly are particularly susceptible to
hypothermia,4–8 often suVering inadequate heat
production because of reduced muscle mass or
chronic disease.3 Alcohol consumption is also
associated with hypothermia, as alcohol pro-
motes heat loss through dilation of the superfi-
cial blood vessels and may impair judgment
with respect to the need for adequate clothing
and appropriate shelter.3 Other reported risk
factors for hypothermia include male sex,4 7 9 10

and black race.3 There is only limited infor-
mation as to whether these factors are also
associated with an increased risk of death from
hypothermia.

In our previous study of hypothermia and
hyperthermia deaths in Alabama we presented
the demographic characteristics of hypother-
mia and hyperthermia deaths.1 Information on
other factors that may have played a part in
these deaths, such as the circumstances sur-
rounding death and blood concentrations of
alcohol and drugs, was not available from the
dataset utilized, which was derived from death
certificate data. In order to more thoroughly
characterize hypothermia deaths in Alabama,
we undertook the present study, which is based
upon more detailed information abstracted
from coroner’s files. Of studies appearing in the
published literature, only one other, which was
conducted in Tokyo,11 has presented a compre-
hensive assessment of both demographic char-
acteristics and circumstances surrounding hy-
pothermia deaths. The purpose of this paper is
to present the epidemiology of hypothermia
deaths in JeVerson County, Alabama.

Methods
Coroner’s files maintained by the JeVerson
County, Alabama Coroner/Medical Examiner
OYce were reviewed for all cases with the pri-
mary or underlying cause of death recorded as
“hypothermia” or “exposure to cold” occur-
ring between January 1983 and July 1999.
Information was abstracted from the files

Table 1 Hypothermia deaths/100 000 population in JeVerson County, Alabama, January
1983 to July 1999

Age group
(years)

White Black

TotalAll Male Female All Male Female

0–9 0.00 0.00 0.00 0.15 0.00 0.31 0.07
10–19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20–29 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30–39 0.00 0.00 0.00 0.16 0.36 0.00 0.06
40–49 0.11 0.22 0.00 1.21 2.15 0.44 0.45
50–59 0.29 0.31 0.27 1.83 4.31 0.00 0.72
60–69 0.98 1.88 0.25 3.30 4.75 2.39 1.62
70–79 1.25 1.61 1.02 4.10 9.59 0.82 2.07
>80 1.24 1.53 1.13 13.35 16.93 10.08 4.61

Total 0.28 0.37 0.19 1.12 1.65 0.68 0.66
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including the extent of the postmortem exam-
ination (for example, full autopsy, external
examination only, death certificate review
only), age, race, sex, primary and underlying
causes of death, blood alcohol concentration
(BAC), other substances detected, location
where the victim was found, circumstances of
death, and underlying medical conditions. All
variables were abstracted in cases of full
autopsy or external examination. Information

available in cases of death certificate review was
less complete, with little or no information on
circumstances of death, medical conditions, or
toxicological findings.

Results
Sixty three hypothermia deaths occurred in
JeVerson County, Alabama between January
1983 and July 1999, a rate 0.59/100 000
persons. The mean age of these deaths was 68
years (minimum: 5, maximum: 102). The
highest rates of hypothermia death occurred
among those aged 80 years or older (4.59/
100 000), and, in general, rates increased with
age (table 1). Overall, 63.9% of deaths were
among males (0.80/100 000) and 70.0% were
of black race (0.73/100 000). The age distribu-
tions of males and females were markedly
diVerent, female decedents tending to be older
compared with their male counterparts (fig 1).
Hypothermia deaths among individuals of
black race exceeded those of whites for all age
groups, markedly so among those aged 80
years and older (13.35/100 000 persons v
1.24) (table 1). A similar pattern was observed
when the decedents were stratified by race and
sex (fig 2).

An approximately equal number of hypo-
thermia deaths occurred indoors (n=30) as
outdoors (n=29). However, deaths occurring
indoors were more common among older per-
sons while those occurring outdoors were more
common among younger persons (fig 3). The
majority of outdoor deaths occurred among
blacks and males. Of those patients who died
indoors, no evidence was recorded to suggest
that their hypothermia had developed out-
doors.

Ethanol was detected in the blood of 30%
(n=18, excluding one death with a BAC of less
than 0.01 g/dl) of hypothermia deaths. Nearly
three quarters (72.2%) of these deaths oc-
curred outdoors. Detectable blood alcohol was
reported among 50% of white males (n=6), 0%
of white females (n=0), 35.7% of black males
(n=10), and 14.3% of black females (n=2).

Nine of those individuals dying of hypother-
mia demonstrated detectable concentrations of
drugs upon toxicological analysis. Two of the
nine had detectable concentrations of pheno-
barbital, two of diazepam, one of nordiazepam,
one of normeperidine, one of phenytoin, one of
a tricyclic antidepressant, one of cocaine and
cocaethylene, and one of pseudoephedrine. For
the remainder of decedents, either no drugs
were detected (n=35) or toxicological analyses
were not performed (n=19).

The majority (86.9%) of hypothermia de-
cedents were identified as suVering from one or
more chronic medical conditions (including
alcoholism) at the time of death. Seventeen
decedents (27.0%) were reported to have
histories of chronic alcoholism, four of whom
were without detectable BACs upon analysis. If
alcoholics (history of alcoholism or demon-
strating both liver disease and blood alcohol)
are excluded, the percentage of decedents with
one or more chronic medical conditions is
reduced to 52%. Diabetes was reported as an

Figure 1 Age distribution of hypothermia deaths by sex population in JeVerson County,
Alabama, January 1983 to July 1999.
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Figure 2 Age distribution of hypothermia deaths by race/sex group population in JeVerson
County, Alabama, January 1983 to July 1999.
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Figure 3 Age distribution by location of subject population in JeVerson County, Alabama,
January 1983 to July 1999.
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underlying medical condition in three cases
and a history of psychiatric illness in four cases.

Discussion
Hypothermia appears to be a greater problem
in Alabama (and JeVerson County specifically)
than in the United States in general. The rate of
hypothermia death in Alabama is 0.43/100 000
population whereas the rate in the United
States overall is 0.30.1 The hypothermia death
rate for JeVerson County is 0.59/100 000.

Of hypothermia deaths in JeVerson County,
Alabama between January of 1983 and July of
1999, the greatest percentage was among those
of black race and the greatest percentage of
those less than 80 years of age was among
males. The highest rates of hypothermia death
were among black males and among blacks 80
years of age or older. The majority of decedents
suVered from one or more chronic medical
conditions. Among decedents with detectable
BACs (30%), the majority occurred among
black males and out of doors. Nine decedents
had detectable blood concentrations of drugs
or medication.

We observed that hypothermia deaths fell
roughly into two categories: elderly persons
found indoors and middle aged males found
outdoors and having detectable BACs. Other
studies have similarly noted these two groups
among hypothermia cases presenting to a hos-
pital emergency room12 13 and among hypother-
mia deaths.11 Additional studies have reported
findings of a greater number of hypothermia
deaths among male subjects4 7 9 10 and among
subjects who had consumed alcohol.4 11 Older
age has been associated with hypothermia in
several studies.6 7 10 14 Only the three studies
cited above addressed whether decedents’ bod-
ies were found indoors or outdoors.11–13 Taylor
et al divided decedents into “domestic” and
“non-residential” deaths; however, both cat-
egories included indoor and outdoor deaths.14

We found the highest rate of hypothermia
deaths among black males, followed by black
females, white males, and white females. Find-
ings were similar for other studies in which
rates were reported. Black males consistently
showed the highest rates of hypothermia death.
Rango reported that in the United States non-
white males had the highest rate of hypother-
mia death, followed by non-white females,
white males, and white females.10 A study con-
ducted in Washington, DC found the highest
rate of hypothermia deaths among black males,
followed by white males, black females, and
white females.4 A study of the United States
overall reporting hypothermia death rates
according to sex only found males to have a
rate 4.2 times that of females.6 In our study the
death rate for males was 2.2 times that for
females.

Although numbers of hypothermia deaths
are relatively small, hypothermia is a prevent-
able condition with a high case fatality ratio,
particularly among the elderly.5 14 Mortality
reported in the literature for hypothermia
ranges anywhere from 0% to greater than
50%.8 12 15 Several factors may be responsible

for the elevated proportion of deaths among
the elderly.16 The elderly are at particular risk
both for developing hypothermia due to
impaired thermoregulatory ability8 9 17 18 19 and
temperature perception.9

Among decedents with detectable concen-
trations of alcohol present, 12 had BACs of
0.15 to 0.40 g/dl. (A BAC of 0.15 g/dl or
greater is thought to impair thermoregulatory
ability.5 17) An additional six decedents had
BACs of 0.08 to 0.13, at or above the level
considered in most states to be legally impaired
for the purposes of driving a motor vehicle.
Among the signs and symptoms manifested at
a BAC of 0.07 or greater is impaired
judgment.20 It may therefore be argued that
although the individuals’ thermoregulatory
ability may not have been directly compro-
mised by alcohol consumption, judgment may
have been suYciently impaired to prevent the
individual from taking measures necessary to
prevent hypothermia. Autopsy reports for these
decedents frequently indicated a failure to seek
shelter.

Some medications are reported to impair
thermoregulatory ability.20 21 Among the medi-
cations often implicated in hypothermia deaths
are benzodiazepines.17 In our study, toxicologi-
cal analysis revealed the presence of diazepam
in two decedents and nordiazepam in one case.
As detectable concentrations of drugs or medi-
cations were found among only nine de-
cedents, drug use does not appear to have been
a major contributor to overall mortality from
this cause in JeVerson County.

The majority of hypothermia deaths oc-
curred in individuals with one or more under-
lying chronic medical conditions. Chronic
conditions, which may impair thermoregula-
tory function,22 have been reported as a risk
factor for hypothermia.7 23 Kurtz reported that
10% of accidental hypothermia cases result in
death,15 and when hypothermia is associated
with an underlying medical condition, mor-
tality increases to 75%–90%.16 White found an
overall mortality rate of 13.7% and a rate
among patients with severe underlying illness
of 42%, and a particularly high rate among
those with diabetes.13 Mental illness has been
reported as a risk factor for development of
hypothermia.17 22

LIMITATIONS

A limitation of any study of hypothermia death
is the presumptive nature of the assignment of
this cause of death. A clinical diagnosis of
hypothermia is based on the core body
temperature.24 After death a diagnosis must be
based upon circumstances surrounding the
death,3 as the body temperature may continue
to decrease between the time of death and the
body’s discovery and there is no anatomic find-
ing that proves hypothermia. This adds a sub-
jective component to assignment of the cause
of death, which may result in either under or
over-reporting of hypothermia deaths.

A limitation of autopsy data is the paucity of
information on medical and social history.
Homelessness, mental illness, poverty, alcohol-
ism, starvation, and dehydration have been
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found to be risk factors for hypothermia.7

Markers of these conditions (for example,
emaciation, liver disease, blood concentrations
of prescription medications) may be evident
upon autopsy or based upon the circumstances
of death; however, it is not possible to develop
an all inclusive personal history. Our ability to
determine the existence of chronic medical
conditions was limited to those described upon
postmortem examination. The extent to which
this resulted in underestimation of the preva-
lence is unknown. We were unable to evaluate
the extent to which social factors, such as
socioeconomic status or homelessness, contrib-
uted to hypothermia death. Hypothermia
deaths may not represent a cross section of
hypothermia cases, but rather a subset with a
higher prevalence of risk factors associated
with decreased survival.

STRENGTHS

A strength of this study is its reliance on coro-
ner’s data, which are more complete than data
derived from death certificates. Coroner’s files
include a greater level of detail on circum-
stances of death, underlying medical condi-
tions, and toxicological analyses than is gener-
ally available from death certificate data. The
study by Tanaka et al, conducted in Tokyo,11

and a brief report on hypothermia deaths in
Washington, DC were based on autopsy data.4

Other studies of hypothermia death have been
based upon previously collected mortality data,
largely death certificate data. Criteria for
assigning hypothermia as a cause of death may
not be uniform among jurisdictions, making
comparisons diYcult. Our data was obtained
solely from the JeVerson County Medical
Examiners/Coroner’s OYce, resulting in con-
sistent assignment of hypothermia as a cause of
death.

In this study, we found essentially two
groups of individuals who died as a result
hypothermia, elderly individuals found indoors
and middle aged males found outdoors. This
finding has been reported in studies conducted
in other regions of the world.11 13 We had
thought that climatic and cultural diVerences
between those regions and Alabama might
result in a diVerent picture. We have suggested
educational initiatives directed at both preven-
tion of hypothermia and death from hypother-
mia. Further research is needed to evaluate
whether hypothermia deaths and hypothermia
patients are two distinct populations.

Implications for prevention
Hypothermia occurring inside a dwelling may
be more of a problem in the south than in
colder climates where longer cold spells neces-
sitate a more constant winter heat source. Peri-
ods of extreme cold are typically of short dura-
tion in this region and residents are often
inadequately prepared. The majority of indoor
hypothermia deaths in our study occurred
among the elderly. Educational interventions
directed at the elderly should focus on preven-
tion, recognition of symptoms, and the

importance of seeking prompt medical treat-
ment if hypothermia is suspected. Gautam et al
reported that the elderly patients in their study
had likely suVered prolonged hypothermia
before being discovered by family members.25

Educational eVorts should therefore be di-
rected toward family members or other sup-
port persons in addition to the elderly them-
selves. These eVorts might take the form of
public service announcements televised during
the winter months, similar in nature to the tor-
nado safety messages aired in prone areas dur-
ing storm season.

An intervention directed toward the middle
aged male alcoholic group would be diYcult to
design and to implement. In urban locations,
some educational messages might be dissemi-
nated via homeless shelters or soup kitchens,
however, the prevalence of homelessness and
poverty in this group is unknown, and shelters
often bar individuals who appear to have
consumed intoxicating beverages.
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x Hypothermia is a preventable condition.
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