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Abstract

Several studies have demonstrated the importance of sociodemographic factors on
prison mortality. This study advances our understanding of mortality by expanding de-
mographic models to include habitual offenders, primary offenses and sentence length.
Using data from the Florida Department of Corrections, this article explores the rela-
tionship between demographic and criminal characteristics of inmates and the odds of
surviving confinement. Results indicate that criminal characteristics of inmates and
medical status more strongly affect the probability of surviving confinement than race
and sex. Finally, there was no indication of confounding and interaction effects with the
exceptions of a two-way interaction of good health and race, good health and prison
offense, and prison offense and sentence length.

INTRODUCTION

The population and deaths in United States
prisons have become notably more striking
over the past two decades. Official statistics
show that the actual number of deaths increased
considerably over the years (Maguire and
Pastore, 1997: Beck, 2000). Rising population
combined with changes in the sentencing laws
and the high risk of HIV/AIDS has resulted in
an increase in mortality. Florida prisons’ mor-
tality increase has been rather striking. In
Florida for example, actual observed deaths
increased from 60 in 1984 to 174 in 1993. The
proportion of deaths grew by about 190% for
the 9-year period. Crudedeathratesincreased
from 2.2 per 1,000 in 1984 to 3.3 per 1.000 in
1993 (Florida Department of Corrections An-
nual Reports. 1984 to 1999). Other studies
show that not only is mortality on the increase
in U.S. prisons but also most of the deaths are
AIDS-related (Hammett. Harmon, Maruschak.
1999: Amankwaa. 1995; Harlow, 1993). Yet.
little 1s known about the precise nature of the
determinants of mortality in prison. Studies of
the determinants of mortality in the general
population often seek to measure the impact
of socioeconomic and demographic factors on
mortality. Substantial insights can be gained
if. in addition to the socioeconomic and de-
mographic factors, offense type of inmates are
examined.

This article explores a neglected topic in
criminal justice and demographic literature: the
link between mortality and inmate character-
istics. Specifically. we examine the odds of an
inmate dying in prison given demographic.
criminal characteristics and medical status of

inmates at the time of incarceration. The ques-
tion is do offense type influences inmates mor-
tality risks in prison? To answer this question.
we evaluate the probability of surviving con-
finement using bivariate and multivariate
analyses. The data for the study are drawn from
detailed records of inmates in the Florida De-
partment of Corrections, and include all re-
leases in 1997-98 fiscal year.

Given the unavailability of medical variables,
such as diagnosis and cause of death in the data
set, which are very important in analyzing de-
terminants of mortality, this article does not
address causes of death. Whether or not an in-
mate died from AIDS, cancer or cardiovascu-
lar disease is beyond the scope of this article
and thus will not be examined.

ConCEPTUAL FRAMEWORK: FACTORS LINKING
OFFENSE TYPE AND MORTALITY

Based on previous findings, we expect that
crime record is associated with mortality risks.
In this section we outline some of the mecha-
nisms that might produce this relationship.

Criminologist have investigated the relation-
ship between offense type and sentencing poli-
cies (Cullen, Bynum, Garrett and Greene.
1985: McGarreell and Flanagan. 1987). includ-
ing the effects of three strikes and you're out
laws on the age structure of the prison popula-
tion (Schmertmann, Amankwaa and Long.
1998). Much research suggests that the prison
populations constitute different types of felony
offenses which include. but are not limited to.
murder. forcible rape. burglary, larceny, theft
and arson. Moreover. and perhaps very impor-
tant for health reasons. inmates are particularly
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prone to different health risks because of over-
crowding (Koehler, 1994: Woods, Harris and
Solomon, 1997). For example, inmates who
sever longer in prison are more likely to have
higher mortality associated with degenerative
diseases. However, those who are incarcerated
for shorter durations are also at risk of com-
municable and other infectious diseases such
as HIV/AIDS and Tuberculosis (TB) (Koehler,
1994 Woods, Harris and Solomon, 1997).
Furthermore, given the prevalence of HIV/
AIDS and other infectious and degenerative
diseasesin the U.S. prison system (Amankwaa.
1995: Hammett, Harmon and Maruschak,
1999), inmates tend to be more at risk than the
general population because of institutionaliza-
tion. Fortunately, our data allows control not
only of time served but also primary and ha-
bitual offenses. Consequently, we can estimate
the impact of time served on mortality. Thus,
there are multiple reasons to expect offense
type to be associated with higher mortality.

MEDICAL STATUS AND MORTALITY
Previous studies have suggested that the risk
of surviving confinement varies by medical
status. It has been argued that the structure of
mortality in a population is determined not by
the differencesin fatality rates but by the inci-
dence and prevalence of various diseases
(United Nations, 1982). In fact. the associa-
tion between medical status and mortality may
be influenced by the environment in which the
population lives. Nevertheless, medical status
may be related to several factors, which we
cannot measure, that may work to increase the
risk of mortality. Some of these include how
disease is perceived within the prison system.
Within the prison setting, diseases that are re-
garded as a gradual deterioration in health sta-
tus or are infectious in nature (HIV/AIDS and
TB), which must be prevented, is given imme-
diate attention (Hammett, Harmon and
Maruschak, 1999). Furthermore. inmates
whose diseases are perceived to be less threat-
ening often face health hassles that have the
potential to result in the loss of health benefits
due to lack of or improper medical attention
(Engle. 1999). Other factors involve problems
of discouraging high risk sexual activity in pris-
ons (Amankwaa, Amankwaa and Ochie, 1999).
SOCIDEMOGRAPHIC FACTORS AND MORTALITY
People who commit crimes may differ de-
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mographically from the general population.
Much research suggests that people who com-
mit crimes. on average. are young, black or
Hispanic persons, not white (Hussey and Elo,
1997 Rogers. 1995: Kallan, 1997). Much re-
search suggests that age, ethnicity, and sex are
associated with mortality. Because these de-
mographic characteristics are also related to
the risks of mortality we controlled for them
in our models.

Another important factor associated with
mortality is socioeconomic status. For ex-
ample, inmates who are more educated may
be more likely to engage in healthy behaviors
and have lower mortality rates. Thus, an ob-
served association between an inmates
healthier life styles and mortality may, in fact
be due to socioeconomic characteristics. In-
deed. our data set allows control for the edu-
cation of inmates. As a result we can directly
assess the impact of education on mortality.

PREVIOUS RESEARCH FINDINGS
Socioeconomic and demographic variables
are unquestionably important in predicting
mortality. It is well documented that socioeco-
nomic status is an important predictor of a
person’s health and mortality (Kallan, 1997
Feinstein, 1993; Preston and Taubman, 1994;
Williams and Collins. 1995: Hummer, Rogers
and Eberstein 1998; Rogers, 1995). Previous
studies suggest that individuals with high in-
come and education enjoy the benefits of
longer and healthier life (Feinstein, 1993
Preston and Taubman. 1994; Williams and
Collins. 1995: Hummer. Rogers and Eberstein
1998). The healthier an individual, the lower
their mortality risk. Furthermore, some re-
search indicates that race, age. and marital sta-
tus influence a person’s risk of dying (Hussc,
and Elo. 1997: Rogers. 1995: Kallan, 1997).
A number of variables have been identified
in the research literature as important corre-
lates of mortality. For example, income and
education have been found to have a remark-
able moderating effect on the risk of dying
(Smith, Shipley and Rose. 1990: Potter. 1991.
McCord and Freeman. 1990; Elo and Preston.
1996, 1997: Hummer, Rogers and Eberstein.
1998 Johnson et al, 1999) with various expla-
nations for the differences. Furthermore.
Johnsonand colleagues (1999).using U.S. lon-
gitudinal data of persons aged 25-64. con-
cluded that mortality differences exist for se-
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lected specific occupations beyond those ex-
plained by social status. income and education.
Overall Doornbus and Kromhout (1991) found
that there is a more persistent pattern of mor-
tality differentials by education.

A larger literature investigates the effects of
educational inequalities, sex, and race on adult
mortality (Christenson and Johnson, 1995).
Using Michigan’s 1989-1991 death certifi-
cates, in conjunction with the 1990 Census
data. Christenson and Johnson demonstrated
that variations in education status differ by sex
and race across the adult life cycle. In addi-
tion. the research shows that the relative dif-
ferences in mortality rates between educational
levels decline with age across sex and race
categories.

Age has been one of the long-standing vari-
ables of interest in analyzing adult mortality.
Following the initial work by Gompertz,
Olshanskey and Carnes (1997), mathematical
models show that the very young and the old
have the highest death rates. Although these
mathematical models are interesting, they do
not adequately capture the actual variability in
the human experience with death. Recently,
researchers have developed genetic models of
human frailty that attempt to combine demo-
graphic analysis with quantitative genetics and
epidemiology (Weiss. 1990: Yashin and
Iachine, 1997).

Other studies. however, have focused on the
general linkage between marriage and the risk
of mortality. One very important finding in
demography is that married individuals® mor-
tality rates are lower than those who are un-
married. In both developed and developing
countries there is evidence to indicate the ben-
eficial effects of marriage on mortality (Hu and
Goldman, 1990: Rahman, 1993).

Most of the past work has focused on gain-
ing an understanding of the determinants of
mortality in the general population. Thus (un-
derstandably) there is little or no literature on
the association between criminal characteris-
tics and mortality. Although offense type may
be relevant in understanding criminal behav-
ior. it is possible that offense types vary sig-
nificantly within the prison population. In the
context of mortality research. inmates incar-
cerated with violent offences are more likely
to serve longer sentences. Intraprison dispari-
ties of offense types therefore might lead to
differences in mortality risks between violent
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and nonviolent offenses unless the length of
sentence is held constant.

Hammett, Harmon and Maruschak (1999)
use data on prisoners from the Centers for Dis-
ease Control and Prevention, National Prisoner
Statistics and Bureau of Justice Statistics to
examine AIDS- related mortality. Hammett,
Harmon and Maruschak (1999) find AIDS a
significant cause of death in prison. Their
analysis, however, gives no attention to the
determinants of mortality in prison. Amankwaa
(1995) used data from the Florida Department
of Corrections to examine causes of death. His
research shows that AIDS is the major cause
of death in the Florida prison system. Similar
results were found among male prisoners in
Maryland (Salive, Smith and Brewer. 1990).
None of these studies sought to examine the
effect of offense type on mortality. In short how
the combined effect of demographic, offense
type and medical status of inmates affect the
chances (log odds) of surviving incarceration
remains an issue to be explored.

DATa AND MEASURES

The data for the analysis came from the
Florida Department of Corrections. In our
analysis we used the data set containing all
releases for the fiscal year 1997-98. Using the
release data file for this analysis is deemed
appropriate since death, a demographic out-
come, is considered an exit from prison. For
this very reason any inmate who died in prison
is regarded as unable to survive confinement,
while any offender who served his or her time
successfully survives confinement. The
present analysis is based on a total population
of 24,490 inmates released, of which there
were 225 deaths excluding all executions.

Information on the exact causes of death is
not available on the inmate release data files.
Consequently. this analysis uses information
on the medical status' of the inmate as proxy
for physical conditions. The measure of medi-
cal grade' is an indication of the severity or
otherwise of the inmate’s health conditions.

In this analysis we created a variable. sur-
vive confinement. from the release data set. The
variable survive confinement is in a binary
form categorized into whether the inmate died
(i.e.. unable to survive confinement) or survives
confinement (i.e.. inmate was released for other
reasons). Such a measure is more feasible to
interpret. For the logistic regression model. a
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dependent variable is expressed in a binary
form. Once incarcerated one can only exit af-
ter completion of sentence (including control
release) or death.

The independent variables used in our model,
as shown in Table 1, are sex, race, educational
level tested”, age at release, sentence length,
primary offense?, habitual offenders and medi-
cal status. Race/ethnicity have been hypoth-
esized to be an important predictor of mortal-
ity (Elo & Preston,1996). Race is treated as
categorical variable with blacks, Hispanics, and
other, coded as 0 and white coded as 1. Sex in
this analysis is a dichotomous dummy variable:
coded 0 equals female and | equals male. Qur
demographic controls are age and years of edu-
cation. The average age of an inmate at the time
of release is 33 years with a standard devia-
tion of 9.53 indicating some dispersion. Edu-
cation is measured in single years with the av-
erage years of education 7.16.

Our criminal measures include habitual of-
fenders. primary offense’ (categorized into vio-
lent and nonviolent offenders) and sentence

Volume 30, No. 1, June 2002

length. Inmates who commit violent crimes,
in general, are given longer sentences. The
average time served is 452 months with a stan-
dard deviation of 67.64 indicating that there is
a greater variability in the time served. These
criminal characteristics of inmates may affect
their likelihood of dying in prison. For ex-
ample, the policy of mandatory sentences may
affect survival chances directly, simply by pre-
venting the offender from getting out earlier.

The data also include detailed information
about the medical status of inmates. We clas-
sified medical status of the inmate in four
ways: 1) no organic diseases, 2) minimum or-
ganic diseases, 3) moderate organic diseases
and 4) severe organic diseases may affect
whether or not an inmate will die in prison.
Consequently, this analysis uses information
on the medical status of the inmate as a proxy
for physical conditions at time of release. The
measure of medical grade is an indication of
the severity or otherwise of the inmate’s health
conditions.

L
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Table 1. Definitions and Mean Distributions of Variables Released, Florida
Prisons: 1997-98

13

Variable Definition Mean Standard Deviation
Dependent
S Inmate Survived Confinement
I = Survived
0 = Died
Independent
Female Sex of inmate
0 = female
I = male
White Race of inmate
0 = Other
1 = Black
2 = White
Education Average Grade Tested 7.16 3.59

(measured in years)
Age Age Released (Months) 32.85 9.53

Primary Offense Offense type®
0 = nonviolent

1 = violent
Habitual Habitual offenders
Offender 0=No
| =Yes
Sentence
length Sentence length in Months 451.99 67.64
0 => 60 months
| =< 59 months
NPS# Medical status at admission

| = Unrestricted (healthy)

2 = Minimum Organic Diseases
3 = Moderate Organic Diseases
0 = Severe Organic Diseases

1 NPS implies Normal Physical Stamina

r_ﬂ
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Table 2. Composition and Distribution of Inmates Releases in 1997-98 and Bivariate
Analyses of Surviving Confinement in Florida Prison system

Variable Number Survive Number Dead Odds Ratio
Confinement
Race:
White 10,555 103 0.896
Black, Hispanic and other 13,935 122

Sex:
Male 22,516 212 0.699
Female 1.974 13

Education Tested: 1.150%*%*
No Education/Primary 8,722 101
Middle/High 1i.474 65
College 2,792 13

Age Released: 0.9097%#*
Under 29 9,943 29
30-39 9.062 56
40-49 4,196 60
50-59 993 40
60-69 229 25
70+ 65 15

Offense Type:
Violent 12,432 129 0.766%*
Nonviolent 12,056 96

Habitual Offense:
No 22,130 191
Yes 2,358 34 1.679% %%

Length of sentence (months): 0.201
Less than 48 13.435 38
49-360 10,588 120
361-601 179 15

Medical status:

Unrestricted 13,745 15 514.183%#**

Minimum Organic Diseases 8.481 28 169.774
Moderate Organic Diseases 1,729 32 2981 8***
Severe Organic Diseases 414 149

Sfeskesl p < 0001. Hok P < 0‘05
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In Table 2. we show the number of inmates
surviving confinement and the number that
died. The results indicate that more Blacks,
Hispanics and other racial groups died than
Whites. In the 1997-98 fiscal year. the number
of inmates who died in prison is higher among
violent offenders than nonviolent offenders.
Inmates with a severe medical status are more
likely to die in prison than those with less se-
vere health conditions. Table 2 also shows that
inmates with longer sentences are more likely
to die in prison. Further, as age increases, the
disparity becomes even more pronounced.

ANALYTICAL APPROACH

In this study, mortality is treated as a binary
outcome variable, which is associated with
explanatory variables. Let S be survival
through confinement of the i"" reltased inmate,
which takes the value of | if the inmate sur-
vives confinement and O if the inmate dies in
confinement. Logistic regression models are
employed in this analysis since the dependent
variable is dichotomous (Hanushek and Jack-
son 1977). From the general model presented
below the odds of an inmate surviving con-
finement (with x = 1) is defined as p(1)/[] -
p(1)]. Similarly, the odds of dying (with x =0)
is defined as p(0)/[1 - p(0)]. However, the logit
difference as denoted by z, which is defined as
the log of the odds ratio (or log-odds), is alge-
braically represented as

p(D/[1-p(h)]
z=In ——— (1)
{ pOY[1 - p(0)]}

or
In(z) =In(e*") =8 (2)
1

Data analysis focuses primarily on the ques-
tion: Do socio-demographic and criminal char-
acteristics of inmates affect their likelihood of
surviving confinement? Data analysis address-
ing the question is carried out in two major
stages. First. we estimate the bivariate relation-
ship among the key variables.
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Second, we estimate a multivariate logistic
model of surviving confinement. Four equa-
tions were estimated in this analysis. We first
estimate three equations that describe the like-
lihood of inmates surviving confinement. con-
trolling for age, education. sentence length and
primary offense. Then we add a variety of con-
trol variables (medical status, sentence length,
habitual offense and primary offense) that
might account for observed variation. The fol-
lowing equation illustrates the approach em-
ployed:
k-1
J

S_=B +Bx +... BD +B8x (3)

i 0 11 L PP

u=1

In summary, the findings from using the logis-
tic model as shown in equation | will be used
to draw some practical inferences from the
estimated coefficients. The estimated param-
eter (B) will be interpreted as the effect of each
predictor on the logged odds of an inmate sur-
viving (released) confinement.

FINDINGS
BIVARIATE ANALYSIS

The analysis begins with a discussion of the
bivariate relationships shown in Table 3. The
results show a remarkable number of signifi-
cant relationships that seem to indicate the
importance of demographic and criminal char-
acteristics on the inmate’s ability to survive
confinement. Looking at Table 3 we see that
inmates with no education are more likely to
die in confinement than those with some edu-
cation. Since we used the entire population in
this analysis as a measure of the degree of sta-
tistical association between education and sur-
viving confinement, we calculated the differ-
ence between the proportions. The difference
in proportions in our case is 0.007. Although
the proportion is small. it shows that the prob-
ability of dying in prison is different depend-
ing on whether the inmate has no education or
some education.
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Table 3. Bivariate Distribution:
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Survival and Educational Level.

Educational Level (Score)
Survival Statug No Middle/High No Middle/High | Differences
Education| School/some | Education| School/Some
College College

Frequency | Frequency Proportion | Proportion Proportion
Dead 101 78 0.012 0.005 0.007
Survive
Confinement 8621 14188 0.988 0.995 -0.007
Total 8722 14266 1.00 1.00 0.00

X*=26.470; df (2) 2-sided p=.000

Table 4 also indicates that inmates who are
classified as normal and physically capable for
work (i.e., unrestricted medically) are less
likely to die in prison compared to those with
moderate or severe organic diseases. For ex-
ample, inmates with moderate or severe or-
ganic diseases are about 7 times more likely to
die in confinement than those with minimum
organic diseases. The difference in proportion
15 0.072. There is a strong association between
health status and surviving confinement as in-
dicated by the chi-square and p-values (chi-
square = 5738.960: p=.000).

We were also interested in determining
whether an inmate’s criminal status (primary

offense) makes any difference in the chances
of surviving confinement. In Table 5 we cross-
tabulated offense type by survival status. For
example, the probability is higher among those
who committed violent offenses, such as mur-
der or manslaughter, than nonviolent offend-
ers, 0.01 and 0.008 respectively. Overall. the
differences in proportion show that a higher
proportion of inmates who commit violent
crimes die during the period of incarceration
compared to those who committed less vio-
lent crimes. There is clearly a statistically sig-
nificant relationship between primary offense
and death, since z* = 3.917 at a = .048.

Table 4. Bivariate Distribution: Survival and Medical Status at Release.

—
Medical Status at Release !
Survival Status| Minimum/| Moderate/ | Minimum/ Moderate/ |Differences E\
unrestricted} severe unrestricted | severe ;1
|
Frequency | Frequency Proportion| Proportion Proportion ‘
Dead 43 181 0.012 0.084 -0.072
Survive
Confinement 22183 1962 0.988 0915 0.083
Total 22226 2143 1.00 1.00 0.00

X?=5738.960; df (3); 2-sided p=.000
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Table 5. Bivariate Distribution: Survival and Criminal Status (Primary Offense)

Primary Offense
Survival Status| Violent Nonviolent Violent Nonviolent |Differences
Frequency| Frequency Proportion | Proportion Proportion
Dead 129 96 0.01 0.008 0.002
Survive
Confinement 12303 11960 0.99 0.992 0.002
Total 12432 12056 1.00 1.00 0.00

X*=3917.df (1): 2-sided p=.048

Further, Table 6 demonstrates the probabil-
ity of surviving confinement when criminal
status is held constant. Among inmates who
have minimal organic diseases. those with vio-
lent behaviors are twice as likely to die in
prison (0.002 and 0.001). Similarly, among
inmates with moderate or severe health condi-
tions. those who are nonviolent are more likely
to survive confinement (0.07 to 0.10). How-
ever. an inmate’s primary offense type does not
eliminate all the differences in surviving

confinement between those with minimum
health conditions and those with severe health
problems. In fact, inmates with minimum
health conditions are still more likely to sur-
vive confinement compared to violent and non-
violent offenders, but the differences have been
diminished somewhat from that found in Table
3, where primary offense was not held con-
stant. The significance of the relationship
(z2=3292.101 at a=.000)leadsto the conclu-
sion that there is a nonzero co-variation.

Table 4. Bivariate Distribution: Survival and Medical Status at Release.

Primary Offense
Violent Nonviolent
Medical Status at Release Medical Status at Release
Survival[ Minimum/ |} Moderate Total Minimum/ Moderate/ | Total
Status unrestricted | severe unrestricted | severe
Proportion (f) | Proportion (f){Proportion (f) | [Proportion(f) | Proportion(f) | Proportion (f)
Died in 0.002 0.10 0.01 0.001 0.07 0.008
Confine{ (26) (102) (128) (17 (79) (96)
ment
Survive 0.998 0.90 0.99 0.88 0.93 0.99
Confine{ (11341) (913) (12254) (10841) (1049) (11890)
ment
Total 0.92 0.08 1.00 0.91 0.094 1.00
(11367) (1015) (12382) (10858) (1128) (11986)
X*=3292.101. df (3) 2-tail p=.000
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Bivariate analysis of the log odds of surviv-
ing confinement are presented in Table 2. There
was a strong positive association between edu-
cation. medical status, and habitual offender,
all of which are statistically significant. There
appears to be little or no impact of race, and
sex on the odds of surviving confinement. For
example. whites are .896 times less likely to
survive confinement relative to other racial
groups. However, the odds of surviving con-
finement among the racial groups are not sta-
tistically significant.

MuctivarIATE RESULTS

Before interpreting the results, it is impor-
tant to mention that the logistic regression was
estimated using maximum likelihood. We in-
troduced variables from demographic. primary
offense, habitual offense, and medical status
sequentially to observe changes in individual
coefficients, their standard errors and in the
overall fit (-2 log-likelihood ratio™). For each
independent variable the estimated coefficient
is presented with the standard error of the esti-
mates in parenthesis and the expected () given
just below. In addition to the estimated coeffi-
cients. the estimated log likelihood and chi-
square are listed for every model. The outcome
variable is coded 1 for inmates who survive
confinement and O for those who died prior to
being released. Thus. a positive coefficient
implies an increased probability of surviving
confinement. The multivariate effects of the
covariates on the conditional probabilities of
surviving confinement are reported in Table 7.

Table 7 presents the estimated odds ratios and
standard errors for logistic regressions in which
the dependent variable is a dichotomous indi-
cator of whetherinmates survived confinement
at the time they were released in the 1997-98
fiscal year. To understand more fully the ef-
fects of criminal and demographic character-
istics on surviving confinement, we regressed
demographic and criminal predictors: sex. eth-
nic/race. educational level. age of inmate.
medical status. prison offence. habitual offense,
and sentence length on surviving confinement.
Four separate models are estimated with vary-
ing sample sizes.

The results in Table 7 indicate that the log
odds of surviving confinement vary by sex.
even after holding education, race/ethnicity,
and medical status constant. There is a statisti-
cally significant lower probability of males
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surviving confinement compared to females,
In model | the probability of surviving cop.
finement 1s lower for males. For instance, the
log odds 0.578 attached to the variable “male”
means, holding age, education. race and medi-
cal status constant, the probability of surviv.
ing confinement is smaller by 58% for males
compared to females. In other words, males
are more at risk of dying during the period of
incarceration than females.

The odds ratio of the race variable indicates
that Whites are less likely to survive confine-
ment than Blacks. Hispanics and other minor-
ity groups. For example if primary and ha-
bitual offense are controlled, the odds of
Whites surviving confinement is 0.62 times
less than Blacks, Hispanics and other racial
groups. The odds are barely significant at the
0.10 level. However, there is no evidence in
Model 1 to suggest that racial differences in-
fluence the probability of surviving confine-
ment. Even though the estimated coefficien
for Whites compared to Blacks and other ra-
cial groups(the reference category) is statisti-
cally not significant, the adjusted odds ratio is
z = %7 = 974 suggesting that the log-odds
(expected B = .974) of Whites surviving con-
finement is lower than any other racial cat
egory. The results indicate that there is no sig-
nificant racial difference on the odds of sur-
viving confinement when the remaining inde-
pendent variables are held constant. The in-
significant effect of race may be due to the
absence of preferential treatment among prison
inmates.

Under the assumption that the logit is linea
in the covariate “‘age at release”, the estimate¢
odds ratio for an increase in 10 years in age a
release is z(10) =exp(10 x -0.210) = .122. Thi
indicates that for every increase of 10 years ir
age at release, the risk of surviving confine
ment decreases by 0.122 times controlling for
education, age, race. sex, medical status, ha.
bitual offense. sentence length and interactior
terms.

The results presented in Table 7 (i.e.. mod.
els 1 and 2) suggest that the average grad
tested of inmates influences the odds of sur
viving confinement. Specifically. we hypoth-
esize that individual inmates may increase thei:
survival chances if their average grade testec
ishigher. As anillustration, the estimated odd:
ratio for an increase of 10 years in the averag
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Table 7. Logistic Regression Results for Analysis of Demographic, Sentence Length and

Offense Type
Independent Model | Model 2 Model 3 Model 4
Variables
Odds Ratio (SE) |Odds Ratio (SE) | Odds Ratio (SE) QOdds Ratio (SE)

Sex

Female 1.ooo ] ... 1.000 1.000

Male 0.578 (0.330) 2.686 (0.340)# 5 1 2,628 (0.342)%:**
Race

Black l.ooo ] ... 1.000 1.000

other (ref)

White 0.974 (0.185) 0.716 (0.292) 0.665 (0.293)

Education 1.030(0.024) | ... 1.071 (0.27)##* 1.073 (0.027) &=

Age at release

0.975 (0007) sfestesfe

0.982 (0.008)*#*

0.983 (0.008 )

Medical Status
Severe Organic
Diseases (ret)
Unrestricted
Minimum Or-

1.000
364.009 (0.313)%*

1.000
81.778 (0.924)

1.000
87.196 (0.925 )y

Race * Medica
status

0.453 (0.390Q)

ganic Diseases [157.440 (0.253)*** .. 30.958 (0.896)*** | 33.653(0.899)%**:*
Moderate Or-

ganic Diseaseq 27.874 (0.226)**4 . 6.926 (0.896)*#:* 7.397(0.899)%:*
Primary Offens¢

Non-violent
(ref) 1.000 1.000 1.000
Violent 1.117(0.155) 0.519 (0.296)*:k:: 0.738 (0.355)
Habitual Offender

Yes (ret) 1.000 1.000

No 1.496 (0.199) & 1.619 (0.258)*
Sentence
Length(months 0.205 (0.163)***1 ... 0.996 (0.002)*
Interactions

0.454 (0.391)**

Prison Offense

*Medical status 0.879(0.387) 0.929 (0.388)
Prison Oftense
*sentence lenglﬁl 0.995 (0.00 ] sk 0.998 (0.002)
-2 Log-
Likelihood 1199.259 1937.734 989.643 983.615
Number of

| Cases 22.966 24,200 22.786 22,786

o df 7 3 11 13

< (0.001 # p £0.05;p£.10
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grade tested is z(10) = exp(10 * .106) = 2.89.
This indicates that for every 10 years increase
in the average grade tested, the probability of
surviving confinement increases 2.89 times.
Thus, we find evidence for the average grade
tested and the likelihood of surviving confine-
ment net of the effects of the remaining inde-
pendent variables.

There is evidence to suggest that, both sub-
stantively and methodologically, medical sta-
tus influences the probability of surviving con-
finement. The medical status factors produced
mixed evidence. In models 1 and 3 (Table 7).
the dummy variable “unrestricted” (i.e.. nor-
mal physical stamina) shows positive and sta-
tistically significant coefficients. The odds of
surviving confinement for an inmate with an
“unrestricted” initial medical diagnosis is
110.374 times compared to those diagnosed
with severe organic diseases.

Furthermore, those diagnosed with moder-
ate or minimum physical conditions are more
likely to survive confinement compared to in-
mates with severe organic discases (the base
category). This finding is consistent with the
argument that health status is a function of life
expectancy (Weiss, 1990). Thus. on the basis
of this analysis it would appear that an inmate’s
primary and habitual offense. age at release,
sex, educational level tested. and medical sta-
tus are the best predictors of surviving con-
finement rather than race and sex.

In contrast, striking differentials are evident
with respect to the measures of an inmate’s
offense type. As in bivariate analysis in Table
2, inmates who are not habitual offenders are
more likely to survive confinement than ha-
bitual offenders (omitted category). We also
find significant the effects of habitual offenses
on surviving confinement without controlling
for sex, race, educational level, and medical
status. Model 2 shows that the odds of surviv-
ing confinement for non-habitual offenders is
1.496 times greater than for habitual offend-
ers, and the advantage is statistically signifi-
cant at the 0.04 level.

Another difference in the results in Table 7
compared to Table 2 is that inmates with vio-
lent offenses have a higher risk of dying in
confinement compared to those who commit-
ted nonviolent offenses. In general. the prob-
ability of surviving confinement for inmates
who committed nonviolent crimes is higher as
compared with the base category (inmates who
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committed violent offenses). Although the odds
are significant at the bivariate level. it is statis-
tically insignificant in model 2. Because the
odds ratio is statistically not significant, we
conclude that there is no significant difference
in the probability of surviving confinement for
violent and nonviolent offenders.

INTERACTIONS OF RACE WITH MEDICAL STATUS

Now let us consider the two-way interaction
terms involving race and medical grade, and
primary offense and medical status (model 8),
It is important to mention that the effects of
any variable involved in interaction cannot be
adequately interpreted without considering the
other variables with which it interacts.

Examining the results in Table 7, we see tha
the estimated coefficient for the independent
variable “unrestricted” changed from 364.009
in model 1 to 81.778 in model 3, when inter-
action terms were added to the model. The odds
of surviving confinement are higher for inmates
who were diagnosed with no organic diseases
than if the inmates were diagnosed with se-
vere organic systemic diseases. For example,
the odds of surviving confinement are more
than 364 times greater among those diagnosed
as unrestricted (compared to those with severe
organic systemic diseases) and smaller by
about 81.778 times for Whites in relation to
base category (i.e., Black, Hispanics and other
racial groups). However, the effect of medical
status on surviving confinement also depends
on race. For example, white inmates with un-
restricted conditions reduce their odds of sur:
viving confinement by only .453 compared
with the base category (model 3). The statisti-
cally significant coefficient of the interaction
terms of race and medical status in both mod-
els 3 and 4 suggest that the odds of surviving
confinement is lower among Whites than
Blacks and other racial groups.

INTERACTIONS OF PRIMARY OFFENSE WITH MEDI-
CAL STATUS AND SENTENCE LENGTH
Interactions of the primary offense, medical
status, and length of sentence were not statis
tically significant: this finding suggests tha
nonviolent and violent criminal behavior af:
fect the odds of surviving confinement in the
same order of magnitude among inmates with
restricted and severe organic diseases (mode
4). For example, the result of the two-way in.
teraction suggests that inmates who are vio-
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lent and were diagnosed as moderate/severe
are 0.879 times less likely to survive confine-
ment as those with unrestricted/minimum
health conditions.

However. the differences in surviving con-
finement by type of offense depends on the
length of sentence. The odds of surviving con-
finement among violent offenders diminished
by 0.5% (e = 0.995; Model 4) for each
month incarcerated. In other words, nonvio-
lent offenders show survival advantages com-
pared to violent inmates. On the other hand,
the odds of the non-violent surviving confine-
ment versus violent offenders diminished by
12.1% (e*'* = 0.879) although it is statisti-
cally not significant. Furthermore, the multi-
plicative two-way interaction between White
and moderate or severe organic diseases did
produce statistically significant results.

DISCUSSION

Our analysis draws attention to the impor-
tance of demographic characteristics, criminal
characteristics and medical status. In fact the
results of the analysis regarding the log-odds
of surviving confinement are interesting in
themselves, but they also clarify some impor-
tantissues about criminal characteristics. These
findings underscore the need to include offense
type of inmates in our attempt to estimate the
odds of surviving confinement. Our analysis
demonstrates that measures of offense type are
not only predictors of prison mortality, but they
also vary across levels of medical status. Theo-
retically. this is consistent with the argument
that the more severe the offense, the longer the
time served. since the length of one’s sentence
enhances an individual's age and consequently
increases the ability to resist degenerative dis-
ease and accidental deaths.

These findings pose questions about the ap-
plicability of theoretical and empirical findings
in demography to subpopulations such as
prison: (1) how relevant is offense type (crimi-
nal characteristics) on the probability of sur-
viving confinement, and (2) what is the appro-
priate sentence length?

Previous studies on mortality in prison are
based on descriptive statistics. There is evi-
dence to suggest that mortality is on the rise in
prison. Data such as these does not allow
policymakers to fully understand the effects of
offense type. sentence length and health status
on survival. In contrast. our analysis. focuses
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on the relevance of criminal characteristics on
the probability of surviving confinement. We
thus highlight the importance of criminal char-
acteristics, which affect the odds of surviving
confinement, a factor that has been
underemphasized in earlier studies of prison
mortality. There is considerable evidence, in
demographic literature (Gompertz, Olshanskey
and Cranes, 1997; Christenson and Johnson.
1995; Elo and Preston, 1997) that age tends to
increase the risk of death. Because of the
changesin sentencing laws in Florida and else-
where, keeping criminals in the prison system
longer rather increases this probability.

Another striking observation in this study is
that education tends to influence inmates’
chances of surviving confinement. Evidence
from this study tends to support the argument
that mortality differentials exist based on lev-
els of education (Doormnbus and Kromhout,
1991; Duleep. 1989). Educational advantages
tend not to diminish even when one is incar-
cerated. Although incarceration tends to limit
one's personal freedoms as it relates to medi-
cal care, education appears to improve the
chances of an inmate surviving confinement,
if primary offense is held constant.

POLICY IMPLICATIONS

These results have implications about how
the likelihood of aging in prison and the corre-
sponding frailty and complications associated
with aging influence the risk of mortality. In-
creases in age may lead to increased frailty as
a consequence of worsening of degenerative
diseases that not only affect the cost of geriat-
ric care but also increased mortality. Even
though prison age structure may vary, there is
evidence to suggest a strong relationship be-
tween aging, degenerative diseases and health
care cost.

Reduction in the number of the aging prison
population through controlled release pro-
grams, will help to reduce the hidden cost of
health care for the chronically ill. Although it
1s possible that some older inmates are capable
of committing various crimes when released
(Schmertmann, Amankwaa & Long, 1998). it
is also possible that keeping the aged incar-
cerated who pose no threat to society will add
to the overall cost of prisons, specifically health
care. It is difficult to predict a priori how the
negative and positive influences will balance
out and what their net effects will be. How-
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ever, there is evidence to suggest that the odds
of surviving confinement decrease with in-
creasing age across levels of medical status.

NoTES

1. The variable medical status is classified
into five categories. These categories indicate
that the inmate has (1) normal physical
stamina, ie unrestricted, (2) minimum organic
systemic diseases (3) moderate organic sys-
temic diseases and thus requires reasonable
available care, and (4) severe organic systemic
diseases, requires continuous monitoring and
(5) pregnantinmate. The term organic involves
the following diseases: cardiovascular, respi-
ratory, gastrointestinal, neurological. endo-
crine, metabolic. lack of nutrition, physique
and age. For purposes of this research catego-
ries 1, 2. 3 were coded as | respectively with 4
as 0 while pregnant inmates were excluded.

2. The Florida Department of Corrections
re-evaluates inmates by reclassifying them into
grade levels. Several variables are employed
in estimating the grade level of an inmate. First,
the Bureau of Education in the Department of
Corrections administers a preliminary exami-
nation to determine the type of examination to
give each inmate. A second appropriate test is
givenin comprehension, mechanical and spell-
ing. including vocation. Using a testing proce-
dure developed by the department all convicted
criminals are examined to assess their current
educational level. An estimated mean of the
tests indicate the functional grade level of the
inmate. It is believed that the score obtained
by each inmate truly reflects the individual
inmate’s educational level.

3. Type of offense (nonviolent and violent)
is based on a broad classification of more than
50 primary offenses. These 50 offense groups
were regrouped first into 29 and later 10 cat-
egories based on the new sentencing guide-
lines. The new structure arranges offenses by
level of seriousness from least severe (Level
1) to most severe (Level 10). Within each cat-
egory there are a variety of different types of
offenses. In this analysis we re-categorized
Levels 6 through 10 as violent (including mur-
der. manslaughter etc) and Levels 1 through 6
as nonviolent.
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