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Dental Caries Experience of Female Inmates
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Abstract

Objectives: The purpose of this study was to determine the extent of dental
caries and level of unmet dental need among female offenders in a federal prison
in Connecticut. Methods: All inmates admitted into the Federal Correctional
Institution at Danbury, Connecticut, from May 31, 1997, to May 21, 1998, were
given oral screening examinations (n=500; age range=20-65 years). The data
were analyzed in terms of race/ethnicity and age groupings. DMF and D/DF
scores were determined. Results: The mean DMFT and DMFS scores were 16.8
and 57.0, respectively; the scores were higher for non-Hispanic whites and
Hispanics than non-Hispanic blacks, and increased with age. The mean DT/DFT
and DS/DFS scores were 36.8 percent and 36.0 percent, respectively. These
scores were higher for non-Hispanic blacks than non-Hispanic whites and His-
panics, and decreased with age. Conclusions: Female prisoners had high levels
of dental caries and racial disparities persisted in the prison. [J Public Health Dent

2002;62(1):57-61].
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There are few studies on the occur-
rence of dental diseases within the
prison population, and the majority of
such studies have focused on state in-
stitutions. Previous surveys by Cun-
ningham et al. (1) in a state prison in
Towa and Salive et al. (2) in a state
prison in Maryland have suggested
that while the male prison population
does not show significant differences
in DMFT scores relative to the nonpri-
son population, there were differences
in the individual components of the
total caries scores. Inmates showed
more missing and fewer filled teeth,
and higher levels of unmet needs.

In a study of female inmates housed
in a Maryland state prison, Shapiro et
al. (3) reported DMFT scores that were
higher than those reported in studies
of male inmates in lowa and Maryland
state institutions (1,2). Moreover,
Makrides found that female inmates in
the federal prison system exhibited
higher DMFT scores than the male in-
mates (4).

Oral health research conducted in
prison populations typically has fo-
cused on male inmates (1,2,5-8). Al-

though there are studies of female in-
mates in state institutions (3,9), there
are no published reports of female in-
mates in federal institutions. Compari-
son of federal with state prison inma-
tes is difficult because the sociode-
mographics and other characteristics
of the two populations are different. In
the state prison system, the population
tends to be younger, the ratio of whites
to blacks is lower, the nature of crimes
different, and the length of sentences
shorter (1,2,8,9). Studies of this sub-
population are important because the
female population in federal prisons
has been growing at a faster rate than
its male counterpart.

The purpose of this survey is to as-
sess the oral health of recently incar-
cerated females at the Federal Correc-
tional Institution at Danbury, Con-
necticut. In particular, their oral heaith
was assessed with respect to past and
present coronal caries activity, with
specific attention devoted to the level
of unmet need.

Methods
The Federal Correctional Institution

at Danbury houses approximately
1,200 female offenders. The majority of
the inmates are classified as low secu-
rity (70.6%) and minimum security
(27.8%). Drug offenses account for the
bulk of the crimes (65.6%), and the
mean sentence length is 94 months.

All inmates admitted into the insti-
tution between the pericd May 31,
1997, and May 21, 1998, were included
in the dental study. The inmates were
examined for dental diseases by one
dentist (CKH) in the dental clinic of the
prison, using a mirror and explorer
under ideal lighting conditions. Also,
four intraoral bitewing radiographs
were taken on each inmate as part of
the examination, with the exception of
the edentulous subjects. The dental ex-
aminations were completed within 14
days of arrival. The examiner was
standardized to the Radike criteria for
the visual and tactile diagnosis of den-
tal decay (10); however, repeat exami-
nations were not performed and in-
traexaminer reliability could not be
calculated. Proximal decay was diag-
nosed radiographically and was de-
fined as a radiolucency extending be-
yond the enamel into the dentin. All 32
teeth were included in the survey. Un-
less otherwise stated, the results of the
study were based on the analysis of 32
teeth. Both primary and secondary
caries were noted during data collec-
tion, but aggregated in the current
analysis. Teeth and surfaces with a
combination of decayed and filled sur-
faces were classified as decayed. Ex-
tracted teeth, whether replaced or not,
were recorded as missing. Impacted
teeth, as evident clinically and/or ra-
diographically, were recorded as im-
pacted.

The subjects were stratified into
four racial/ethnic groups (non-His-
panic whites, non-Hispanic blacks,
Hispanics, and Asians) and three age
groups (18-29 years, 30-39 years, and
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40-65 years). The racial/ethnic group-
ings were broad, based on the institu-
tion records, which reflected the inma-
tes’ self-classifications. No distinction
was made between white and black
Hispanics.

The number of decayed, missing,
filled, and impacted teeth and surfaces
were determined. Past and present
disease experience was analyzed in
terms of the number of decayed, miss-
ing, and filled teeth (DMFT) and sur-
faces (DMFS). The level of unmet need
was determined by the percent of de-
cayed or filled teeth or tooth surfaces
that were decayed (DT/DFT x 100%
and DS/DFS x 100%).

The analysis was performed on a
personal computer using SPSS statisti-
cal software (11). Means and their
standard deviations for each of the
components of the oral health indices
were calculated. Means were com-
pared by race/ethnicity and age
groupings using analysis of variance.
Adjustment for multiple comparisons
was made using the Bonferroni proce-
dure, which adjusts the overall signifi-

percent were Hispanic, and 2 percent
were Asian. The number of Asians
was too small for meaningful analysis
(n=9), and separate findings will not
be provided for them. Twenty seven
percent of the population were 18-29
years of age, 38 percent were 30-39
years of age, and 35 percent were
40-65 years of age. The mean age was
36.0 years and age did not differ sig-
nificantly by race/ethnicity (data not
shown).

There were 12 edentulous inmates
in the sample, and 97.6 percent of the
adults were dentate. The percentage of
adults who were dentate was similar
among the racial/ethnic groups and
decreased with age. The overall mean
for the number of permanent teeth
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present was 24.6, including third mo-
lars. When third molars were ex-
cluded, the means were strikingly
similar across racial/ethnic groups,
about 22.8 teeth.

Tables 2 and 3 show the sound, de-
cayed, missing, filled, and impacted
teeth and surfaces by race/ethnicity
and age. The mean number of sound
teeth and tooth surfaces were 15 and
102, respectively. Non-Hispanic
blacks had the highest mean number
of sound teeth and surfaces, and the
mean number of sound teeth and sur-
faces decreased with age. Bonferroni
multiple comparisons of the means for
sound teeth revealed that non-His-
panic blacks differed significantly
from non-Hispanic whites and His-

TABLE 1
Distribution of Subjects, Mean Number of Permanent Teeth, and Percentage of
Dentates by Race/Ethnicity and Age (n=500)

No. of Permanent Teeth (SD)

%

11 (%) Incl. 3rd Molars  Excl. 3rd Molars ~ Dentate
cance level by the number of compari-
sons being made. The overall signifi-  Race/Ethnicity
cance level was set at P<.05. Non-Hisp. white 109 (21.8) 23.7 (6.8) 22.7 (6.4) 99.1
Non-Hisp. black 196 (39.2) 25.1(7.0) 22.9(6.2) 97.5
Results Hispanic 186 (37.2) 24.6(7.2) 22.7 (6.5) 9.8
Table 1 shows the distribution of the Age (years)
sample, the mean number of perma- 18-29 136 (27.2) 28.9 (2.8) 26.5 (2.3) 100.0
nent teeth, and the percent female in- 30-39 190 (38.0) 257 (5.1) 23.7 (4.6) 98.9
mates who were dentale, by race/efl 4065 174 (348)  202(85) 189 (7.9) 943
gfr‘g :tn‘iei%e;\on_hfsgg&’g‘z‘vﬁf:: %‘; Total* 500 (100) 24.6 (7.0) 22.8(6.3) 976
percent were non-Hispanic black, 37—
*Includes 9 Asians.
TABLE 2
Mean Number of Sound, Decayed, Missing, Filled, and Impacted Teeth by Race/Ethnicity and Age (n=500)*
Sound (SD) Decayed (SD) Missing (SD) Filled (SD) Impacted (SD)
Race/ethnicity
Non-Hisp. white 13.9 (6.7) 33(37) 8.3 (6.8) 6.4 (4.8) 0.1(04)
Non-Hisp. black 163 (7.3) 43(3.7) 6.9 (7.0) 43(4.3) 0.2 (0.7)
Hispanic 141 (7.0) 29(3.2) 7.4 (7.2) 7.4 (5.7) 0.2(0.7)
P-value for ANOVA 002 .0006 3 .0001 4
Age (years)
18-29 19.0 (5.8) 44 (4.5) 3.1(2.8) 5.0 (4.4) 0.6 (1.0)
30-39 159 (6.1) 3734 6.3 (5.1) 6.0 (4.8) 0.1 (0.3)
40-65 10.9 (7.0) 2.5(2.7) 11.8 (8.5) 6.7 (5.9) 0.0 (0.2)
P-value for ANOVA <.0001 <.0001 <.0001 01 <.0001
Totalt 15.0 (7.1) 3.5(3.6) 7.4 (7.0) 6.0 (5.2) 0.2 (0.6)
*Includes third molars.

tIincludes 9 Asians.
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TABLE 3
Mean Number of Sound, Decayed, Missing, Filled, and Impacted Tooth Surfaces by Race/Ethnicity and Age (n=500)*
Sound (SD) Decayed (SD) Missing (SD) Filled (SD) Impacted (SD)
Race/ethnicity
Non-Hisp. white 96.0 (34.4) 6.9 (9.1) 41.5 (33.8) 15.0 (14.3) 0.6 (1.8)
Non-Hisp. black 107.6 (35.1) 8.2 (9.9) 34.3 (35.0) 8.7 (9.7) 1.1 (34)
Hispanic 98.8 (36.9) 6.6 (9.7) 37.1(36.2) 16.3 (15.9) 1.1 (3.4)
P-value for ANOVA 01 2 3 <.0001 4
Age (years)
18-29 123.7 (20.0) 8.5 (11.8) 15.4 (13.8) 9.4 (9.2) 3.0 (5.1)
30-39 108.4 (28.3) 7.6 (9.1) 31.7 (25.4) 12.0 (11.4) 03(1.6)
40-65 78.0 (39.1) 5.9(7.9) 59.0 (42.5) 16.8 (17.6) 0.2Q.1)
P-value for ANOVA <.0001 .05 <.0001 <.0001 <.0001
Totalt 102.0 (35.8) 7.3 (9.6) 36.8 (35.1) 13.0 (13.7) 1.0(3.1)
*Includes third molars.
tIncludes 9 Asians.
panics while the comparisons for TABLE 4
sound surfaces revealed that non-His- Mean DMFT, DMFS, DT/DFT, and DS/DFS, by Race/Ethnicity and Age (n=500)*
panic blacks differed significantly =
from non-Hispanic whites only. Dif- DMFT (SD) DMFS(SD)  %DT/DFT  %DS/DFS
fergnges across .a.ll age groups were Race/ethnicity
statistically significant. Non-Hisp. white 180(67) 634 (34.8) 340 315
Sorsl’sevii“géeg};pﬁ’:r}f:gtoﬁi the Per" Non-Hisp. black 154(74) 512 (358) 50.0 485
untreated decayed teeth (data not Hispanic 17.7 (7.1) 60.0 (37.6) 282 28.8
shown). The overall means for de- P-value for ANOVA 001 01
cayed teeth and surfaces were 3.5and ~ Age (years)
7.3, respectively. Non-Hispanic blacks 18-29 124(59)  33.3(20.5) 46.8 47.5
had the highest mean for decayed 30-30 16.0 (6.2) 51.3 (28.5) 38.1 38.8
teeth, compared to non-Hispanic 40-65 21.1(7.0) 81.7 (39.2} 27.2 26.0
whites and Hispanics. However, there P-value for ANOVA <.0001 <.0001
were no significant differences among Totalt 16.8(73)  57.0(36.5) 36.8 36.0
racial/ethnic groups for decayed sur-
faces. The number of decayed teeth - =
and surfaces decreased with age. Bon- ~ "Includes third molars.
tIncludes 9 Asians.

ferroni comparisons of the means for
decayed teeth revealed that non-His-
panic blacks differed significantly
from Hispanics. Female inmates aged
40-65 years had significantly fewer
decayed teeth than women in the other
age groups, and significantly fewer
decayed surfaces than those aged
18-29 years.

Ninety-three percent of the persons
in the sample had one or more missing
teeth; however, this fell to 78 percent
when third molars were excluded
from analysis (data not shown). The
overall means for missing teeth and
surfaces were 7.4 and 36.8, respec-
tively. Racial/ethnic differences were
not significant. As expected, the
number of missing teeth increased
with age. Bonferroni comparisons of
the means for missing teeth and sur-
faces revealed statistically significant
differences across all age groups.

Eighty-three percent of the persons
in the sample had one or more filled
teeth (data not shown). The overall
means for filled teeth and surfaces
were 6.0 and 13.0, respectively. His-
panics had the highest mean number
of filled teeth and surfaces, followed
by non-Hispanic whites and non-His-
panic blacks. The number of filled
teeth and surfaces increased with age.
Bonferroni comparisons revealed that
non-Hispanic blacks had significantly
lower means for filled teeth and sur-
faces than non-Hispanic whites and
Hispanics. The 40-65-year-olds had a
significantly higher mean number of
filled teeth than did the 18-29-year-
olds, and a significantly higher mean
number of filled surfaces than the
other age groups.

Twelve percent of the sample had
one or more impacted teeth (data not
shown). The means for impacted teeth
and surfaces were 0.2 and 1.0, respec-
tively. Racial/ethnic differences were
not statistically significant. As ex-
pected, the mean number of impacted
teeth and surfaces decreased with age.
Bonferroni comparisons revealed that
the 18-29-year-olds had significantly
higher mean numbers of impacted
teeth and tooth surfaces than the other
age groups.

Table 4 shows the means for DMFT
and DMFS scores and the DT/DFT
and DS/DFS percentages among the
racial/ethnic and age groups. Nearly
all (99.6%) of the subjects had one or
more decayed, missing, or filled teeth
(data not shown). The means for



DMFT and DMFS were 16.8 and 57.0,
respectively. As expected, mean
DMET and DMFS increased with age.
Bonferroni comparisons revealed that
non-Hispanic blacks had a signifi-
cantly lower mean DMFT than non-
Hispanic whites or Hispanics, and a
signficantly lower mean DMFS than
non-Hispanic whites. Mean DMFT
and DMFS differed statistically among
all age groups.

The level of unmet need as deter-
mined by DT/DFT and DS/DFS
(overall, 36.8 and 36.0%, respectively)
was highest among non-Hispanic
blacks. DT /DFT and DS/DFS percent-
ages were highestamong the youngest
age group and decreased with age.

Discussion

The prison population is a unique
and challenging one with many health
problems, including poor oral health.
Dental diseases can reach epidemic
proportions in the prison setting. Non-
Hispanic blacks had the highest mean
number of sound teeth, while non-
Hispanic whites the lowest. This find-
ing is consistent with other studies of
the prison and general population
(2.8912).

Seventy-eight percent of the inma-
tes had untreated decayed teeth, a sig-
nificant level of unmet need and a dis-
tinguishing feature of the general
prison population (1,2,9). Non-His-
panic blacks and whites did not differ
significantly in this respect. However,
the mean number of decayed teeth
among non-Hispanic blacks exceeded
that of Hispanics and is similar to the
trend observed by Badner et al. in their
study of the female inmate population
at Rickers Island Correctional Facility
(9). The youngest age group had the
greatest percentage of untreated coro-
nal caries; almost half of the caries was
untreated among the 18-29-year-olds,
while less than one-third of the caries
was untreated among the 40-65-year-
olds.

Racial/ethnic differences in the
number of missing teeth were not sta-
tistically significant. There was a con-
tinuous and marked increase in the
number of missing teeth with age, al-
most quadrupling from the youngest
to the oldest age group.

In terms of filled teeth, Hispanics
had the highest mean and non-His-
panic blacks the lowest, with non-His-
panic whites closely related to the for-
mer. The higher number of filled teeth

among non-Hispanic whites relative
to blacks is similar to the trends ob-
served by Badner et al. (9) and Mixon
et al. (8). At first glance, it is encourag-
ing that the mean number of decayed
teeth was 43 percent lower among
those aged 40-65 years compared to
those aged 18-29 years (2.5 vs. 4.4).
Similar comparisons by age group,
however, revealed that while the
mean number of filled teeth was 34
percent higher in the oldest, relative to
the youngest, age group (6.7 vs 5.0),
the mean number of missing teeth was
280 percent higher in the oldest age
group (11.8vs 3.1). These findings sug-
gest that in this population, a large
proportion of decayed teeth are ulti-
mately extracted.

The DMFT index projects the extent
of past and present dental disease. The
mean DMFT score of 16.8 in our study
is similar to the DMFT score of female
inmates obtained in Makrides’ study
(4). Inthat survey of 29 federal prisons,
data were collected on 2,070 inmates,
both male and female, from March
1994 through May 1994. Makrides re-
ported a DMFT score of 16.0 among
female and 13.1 among male inmates.
Based upon DMFT scores, more than
50 percent of the teeth had received or
needed dental treatment. Non-His-
panic whites had significantly higher
DMEF scores than non-Hispanic blacks,
a finding consistent with other prison-
based studies (2,8). However, as dem-
onstrated by our results, one mustana-
lyze the individual components of the
composite DMF scores to best assess
oral health status. With advancing
age, the number of permanent teeth
decreased and the DMFT scores in-
creased, such that by age 40-65 years,
nearly one-half of the remaining teeth
had or needed treatment.

When interpreting our findings or
comparing them to past or future stud-
ies, a number of factors should be con-
sidered. First, given the heterogeneity
within the prison population in terms
of sociodemographic, cultural, and
geographic background, diversities
persist within the racial/ethnic and
age strata as presented in this study,
and no doubt vary by prison.

Second, while some studies differ-
entiate non-Hispanic whites and
blacks from Hispanics, other studies
only differentiate between whites and
blacks, and Hispanics are not treated
asadistinct and separate group. In this
study, race/ethnicity is based on insti-

tutional records reflecting the inmates’
own classifications. Thus, compari-
sons of findings among studies should
be made with caution.

Third, the criteria used to diagnose
dental caries were not entirely consis-
tent with those used in previous sur-
veys. For example, in the current
study, radiographs were used to diag-
nose proximal caries in addition to vis-
ual and tactile methods. Other sur-
veys, however, are based on visual
and tactile criteria only. Itis intuitively
obvious that surveys not using radio-
graphs will tend to underestimate car-
ies. Additionally, not all studies in-
cluded all 32 teeth.

Fourth, while there is no concern
with interexaminer reliability because
all the examinations were performed
by one clinician, repeat examinations
were not carried out and intraex-
aminer reliability could not be as-
sessed. However, the examiner was
standardized to the Radike criteria
and there were radiographic guide-
lines for caries assessment. Given the
stringency of Radike and radiographic
criteria for caries, there probably is still
an underestimation of the level of de-
cay in this population.

Fifth, the data for age comparisons
are cross-sectional in nature, as op-
posed to longitudinal, and differences
across age strata may result, in part,
from cohort effects.

Finally, while DMF scores were
used as indices of oral health, the indi-
ces have their limitations. In the aggre-
gate forms, they do not differentiate
between treated and untreated dental
diseases. Therefore, the individual
componernts of the DMF scores should
be considered along with the total
scores. Also, the missing (M) compo-
nent of the total score is a composite of
extractions due to any number of
causes, including caries, periodontal
diseases, impaction, trauma, and or-
thodontic treatment.

In summary, at the time of this sur-
vey, the female inmate population lo-
cated at the Danbury federal prison
had high levels of dental disease as
measured by the DMF scores. The
mean DMFT and DMFS scores were
16.8 and 57.0, respectively. The mean
DMFT scores ranged from 15.4 for
non-Hispanic blacks to 18.0 for non-
Hispanic whites. However, more tell-
ing of the extent of untreated disease
were the DT/DFT and DS/DFS scores
with means of 36.8 percent and 36.0
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percent, respectively. The mean
DT/DFT, which ranged from 28.2 per-
cent to 50.0 percent by race, not only
illustrates the high level of unmet
need, but also the disparity within the
prison population. The level of unmet
need may reflect barriers to care prior
to their incarceration. However, it can
only be speculated at this point as to
whether the barriers were related to
physical, financial, or cultural obsta-
cles. Additionally, the problem could
be compounded by personal behavior,
attitude, and knowledge in seeking
and maintaining oral health.
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