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Abstract
The purpose of this cross-sectional, masked study was

to compare the oral status of perinatally HIV-infected chil-
dren with their uninfected siblings living in the same en-
vironment. A secondary purpose was to compare HIV-
positive children for differences in oral health with respect
to disease advancement. One hundred forty-seven children
were examined in their homes and meeting places, using
NIH criteria for caries diagnosis. Significant differences
were found in the number of caries-free children (P < 0.05),
past caries experience (P < 0.003), subsurface demineral-
izations (P < 0.0001), and caries-related bacteria (P 
0.05). However, differences in caries prevalence were not
found in the 3- to 6-year-old subgroup. Caries prevalence
(P < 0.001) and levels of caries-related flora in saliva were
correlated to years since diagnosis (mutans streptococci 
< 0.008, lactobacilli P < 0.02). Children with a more ad-
vanced disease stage had significantly more caries (P 
0.02). Among the HIV-infected children, the frequency of
carbohydrate intake was clearly correlated to caries (P 
0.003) and to lactobacilli levels (P < 0.0001). It is con-
cluded that children with perinatally acquired HIV are at
greater risk for caries than their siblings, more so with ad-
vancing disease. (Pediatr Dent 18:129-36,1996)

R eports concerning the oral pathoses observed in
pediatric HIV infection are steadily accumulat-
.ing in the literature2-~2 Caries has been reported

by several investigators.2, 3, 6-8. 11, 12 Schiodt2 reported
rampant caries associated with salivary gland disease.
Leggott et al. 3 presented case reports that suggested
caries prevalence may be elevated in HIV-infected chil-
dren. Both Howell6 and Valdez et al. u reported caries
as the most common oral disease. In each of these two
studies, children of all ages, routes of transmission, age
at transmission, and disease stage were included in the
study. All children were HIV-positive, and these ear-
lier studies have not been masked. Until now, the oral
disease observed has not been compared to uninfected
children born into the same environment where disease

rates may be higher in general. The majority of children
born to HIV-positive mothers in the greater New York
area are born into extreme poverty.13-16 With this pov-
erty follow many factors, such as malnutrition and
stress, which may predispose even uninfected children
to poor health, including poor oral health and poor
immune function27 In this masked, cross-sectional
study, we examined 147 children in households where
children with perinatally acquired HIV were being
raised. The oral health of the HIV-positive children
along with their eating and medication patterns were
then compared with the HIV-negative siblings. The
differences in oral findings in age subgroups were ex-
amined as well as the differences within the group of
HIV-positive children at different stages of disease
advancement. In this paper, findings of caries, white
spot lesions, lactobacilli and mutans streptococci lev-
els in saliva, and the frequency of carbohydrate con-
sumption are reported.

Methods and materials
Population

The population comprised 147 children recruited
through local support and network organizations for
women and families affected by HIV. Only children
with perinatally acquired HIV and their siblings were
included for study. Ninety of the examined children
were HIV positive, 57 were HIV negative. Sample size
for populations with a high prevalence of oral disease
should be 40-50 subjects.~8 Additional HIV-positive
subjects were examined to allow for intragroup non-
parametric comparisons29 This sample size allows for
a level of significance of 5% and 90% power.

All children had been born and raised in Newark
area communities, which are unfluoridated with low
natural fluoride levels in the water supplies. Children
whose HIV status was indeterminate or undetermined
were excluded from this study. This study was ap-
proved by an internal review board at the University
of Medicine and Dentistry of New Jersey-New Jersey
Dental School.
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Examination

The children were examined in their homes or at
meetings and social gatherings on mornings during
summer vacation, at least 1 hour after breakfast or
morning snack. The study was carefully explained to
the caretakers. Guardians were also requested to give
written permission for the examiner to access medical
information about the child. The examiner did not in-
quire about the health status of the child until after the
examination was completed; however, the study could
not be completely masked because the health status of
the child was occasionally obvious or information was
incidentally volunteered. One trained and calibrated
examiner (A.M.) conducted all examinations. Inter-
rater reliability was determined prior to beginning the
study by comparison with another experienced and
previously calibrated examiner (P.A.M.). Training in-
cluded several didactic sessions reviewing standard
diagnostic criteria, and clinical examinations of 10 chil-
dren. Intrarater reliability was determined by re-exami-
nation of nine patients without the examiner’s prior
knowledge during the study.

The samples for cultivation of mutans streptococci
were collected using the method described by Jensen
and Bratthall.a°-22 Sterile paraffin is masticated to dis-
place plaque into saliva. Residual pooled saliva in the
mouth is then used to inoculate a smooth plastic strip,
which is suspended in selective media (Dentocult
SM Strip TM, Orion Diagnostica, Espoo, Finland).
Mycotic contamination, which was assumed to be a
potential problem,23 cannot adhere to the smooth
vertical surface.24, 2s

The cultures for oral lactobacilli were collected as
described by Larmas.26 Expectorated saliva was used
to inoculate dip slides coated with selective media
(Dentocult-LBTM, Orion Diagnostica, Espoo, Finland).
The coded samples were transported to the laboratory
at the University of Medicine and Dentistry of New
Jersey for immediate incubation in air at 37° C. Mutans
cultures were evaluated after 48 hr and lactobacilli cul-
tures were evaluated after 4 days by a laboratory
technician who had no knowledge of the children’s
health or HIV status.

The children were examined for caries by placing the
child’s head on a patient bib on the examiner’s lap,
using a number 23 explorer and mouth mirror and high
intensity light (Mag InstrumentTM, Ontario, Canada).
Small children lay down and larger children sat up,
as described by Westphal.aT, 28 The maxillary arch was
examined, the child was asked to swallow, and then
the mandibular arch was examined. When a drier field
was needed, sterile cotton rolls were available, al-
though not routinely used. The diagnostic criteria for
manifest caries were those of the U.S. National Insti-
tutes for Health (NIH).29

In addition to the diagnosis of manifest-- cavitated
carious lesions -- a separate record was also kept of
white spot lesions of those smooth surfaces that could

be seen. Because of diagnostic difficulties, incipient le-
sions of fissures were not registered. The following cri-
teria were used to diagnose smooth surface white spot
lesions (subsurface demineralizations): 1) rough
enamel surface, 2) enamel that had lost its translucency
and/or was judged by the examiner to be an active le-
sion as indicated by its chalky color, and 3) the lesion’s
location, (i.e. the lesion was still in a plaque retention
area, and the lesion did not fulfill NIH criteria for mani-
fest caries),a°, 31 White spot lesions were recorded as a
separate subcategory of "normal", and not reported in
either the DMFT/deft or DMFS/defs analyses. This
was to enable comparison to other reports on caries that
use NIH diagnostic criteria.

Caretaker interview

After the child was examined, the caretakers were
interviewed. The child’s health status, health history,
including prescribed medication regimens, and a 24-hr
diet and medication recall were recorded. The exami-
nation and interview forms and microbial samples
were coded for data entry and analysis without use of
names or other patient identification. Each child re-
ceived a treatment urgency rating similar to that used
in the Arizona Pathfinder Survey,32 which was ex-
plained to the caretaker. Each caretaker was provided
oral and written information about available oral health
care facilities for their children. All were encouraged
to seek regular preventive services.

Data analysis
Ages of the participants in all subgroups were com-

pared using a t-test procedure. Chi-square analysis and
Fisher’s exact test were used to examine race and sex
differences. The microbial colony forming units (CFU)
counts were considered to be ranks rather than a nu-
merical value. Differences in CFU distributions of HIV-
positive versus HIV-negative groups were examined
with the Wilcoxon rank sum test. Caries findings did
not conform to a normal distribution and displayed
large standard deviations. Caries distributions were
therefore analyzed nonparametrically, using a
Wilcoxon rank sum test. For correlation analysis, the
Kendall tau b coefficient was used. Differences in the
proportions of caries-free children were evaluated us-
ing Fisher’s exact test.

Results
Rater-reliability

Inter-rater reliability was calculated to be 95%.
Intrarater reliability for caries was 91%.

Demographic data
Ninety HIV-positive children participated in this

study. In this group there were 45 males and 45 females;
mean age was 5.1 years with a range of 0.3-14 years.
Racial breakdown was 77 black, one white, and 12 His-
panic children. In the HIV-negative group there were
27 males and 30 females with a mean age of 6.2 years
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(range 1-14 years). Racial breakdown was 53 black, 
white, and four Hispanic children. There were no sig-
nificant differences in the makeup of the HIV-positive
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Figure. The distribution of DMFS/defs in HIV-positive (N
= 89) and HIV-negative (N = 57) children. A significant
difference existed.

or -negative groups as to age, race or sex, even when
analyzed by age subgroups.

Caries

The Figure shows the caries distribution in the HIV-
positive and -negative groups. The HIV-positive chil-
dren had a significantly different caries distribution
with fewer caries-free surfaces and significantly greater
number of carious surfaces (Wilcoxon rank sum test, 
= 0.003). Table I compares caries in all dentate children,
and in children older than 6, 3 to 6 years of age, and
younger than 3. In general, there was a significantly
higher prevalence of caries in the HIV-positive group.
The higher caries prevalence was found in the primary
dentitions of the older children (> 6 years). The pre-
school children (age 3-6 years) did not have significant
differences in caries prevalence. Twenty-three dentate
children who were younger than 3 (15 HIV-positive
and eight HIV-negative) were examined for differences
in caries prevalence using Fisher’s exact test. None
were found (Table 1).

TABLE ¯ CARIES IN ALL DENTATE CHILDRENr CHILDREN > 6 YEARSr

AND CHILDREN 3--( YEARS

Status t~ Mean SD Range P

DMFS/defs
All children HIV+ 87 10.4 15.2 0-86 0.003"

HIV- 57 4.4 8.9 0-37
> 6 yrs HIV+ 30 15.7 14.0 0-60 0.004"

HIV- 21 5.9 9.3 0-37
3-6 yrs HIV+ 39 8.2 16.9 0-86 0.3

HIV- 26 4.8 9.9 0-37

DMFT/deft
All children HIV+ 87 4.1 4.8 0-20 0.002"

HIV- 57 2.0 3.4 0-12
> 6 yrs HIV+ 30 6.4 4.3 0-16 0.003"

HIV- 21 2.9 3.5 0-11
3-6 yrs HIV+ 39 3.2 4.9 0-20 0.29

HIV- 26 2.7 3.5 0-12

DMFT
All children HIV+ 40 0.98 1.4 0-6 0.7

HIV- 33 1.0 1.6 0-5
> 6 yrs HIV+ 30 1.3 1.5 0-6 0.5

HIV- 21 1.6 1.7 0-5
3-6 yrs HIV+ 9 0 0 0 0.16

HIV- 12 1 3.9 0-1

deft
All children HIV+ 84 3.8 4.5 0-20 0.0005"

HIV- 52 1.5 3.0 0-12
> 6 yrs HIV+ 27 5.7 3.7 0-16 0.003"

HIV- 16 1.7 2.8 0-8
3-6 yrs HIV+ 39 3.2 4.9 0-20 0.25

HIV- 26 2.0 3.6 0-12

¯Significant difference in mean lesions (t-test), significant difference in caries distribution
(Wilcoxon rank sum test; P< 0.05).

There were also significant dif-
ferences in the numbers of caries-
free children as seen in Table 2.
Again differences were due to the
HIV-positive children in the older
than 6 group. Only 6.7% of the
HIV-positive children older than
6 were caries-free compared with
33% in the HIV-negative cohort.

Also notable is the significant
difference in the primary dentition
when the HIV-positive and HIV-
negative groups were compared.
The percentage of HIV-positive
children in the older than 6 group
who had a caries-free primary den-
tition was significantly lower in the
HIV-negative group (11% versus
62.5%, P < 0.05).

In addition to examining the
number of caries-free children
and the caries prevalence, a sepa-
rate analysis was performed to
evaluate for nursing bottle caries
patterns. All children with primary
maxillary central incisors were in-
cluded, and the prevalence of car-
ies on the palatal surface of these
teeth was calculated. Of 64 HIV-
positive children, 19 (29.7%) had
palatal caries. Of 29 HIV-negative
children, only one (3.4%) had pala-
tal caries of maxillary central inci-
sors. This is a significant difference
as determined using a Fisher’s ex-
act test (P < 0.03).
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TABLE 2. NUMBER AND PERCENTAGE OF CARIES-FREE CHILDREN IN THE DIFFERENT DENTITIONS

AND AGE GROUPS

< 3 Years 3 to 6 Years > 6 Years All Dentate Children
Caries-Free % N Caries-Free % N Caries-Free % z~ Caries-Free %

Entire dentition
HW+
HW-

Permanent dentition
HIV+
HIV-

Primary dentition
HIV+ 15
HW- 8

39 18 46.2
26 15 57.7

9 9 100.0
12 10 83.3

11 73.3 39 18 46.2
8 100.0 26 15 57.7

30 2 6.7* 87 30 34.5"
21 7 33.0 57 32 56.1

30 11 36.7 40 20 50.0
21 9 42.9 33 19 56.7

27 3 11.0" 84 31 36.9"
16 10 62.5 52 35 67.3

¯ Significant difference. Fisher’s exact test P < 0.05.

TABLE 3. DISTRIBUTION OE MUTANS STREPTOCOCCI LEVELS IN HIV-PoSmVE

AND HIV-NEGATIVE CHILDREN

Children With (%)

Group Status N < 103 CFU" 105-106 CFU" > 106 CFU"

All children H1V+ 88 29.5 28.4
HIV- 55 50.9 36.4

> 6 yrs HIV+ 25 18.5 25.9
HIV- 16 25.0 56.3

3-6 yrs HIV+ 38 28.9 42.1
HIV- 24 50.0 33.3

¯ CFU/ml of saliva; * Significantly different P< 0.05; chi square analysis.

42.0+

12.7
55.6+

18.8
28.9
16.7

TABLE 4. DISTRIBUTION OF LACTORACILLI IN HIV-POSITIVE

AND HIV-NEGAT~VE CHILDREN

Children With (%)

Group Status N < 103 CFU" 103-104 CFU" > 105 CFU"

All children HIV+ 87 16.1 3K3
H1V- 55 25.5 49.1

> 6 yrs HIV+ 30 6.7 23.3
H1V- 21 19.0 57.1

3-6 yrs HIV+ 37 27.0 27.0
HIV- 24 33.3 33.3

¯ CFU/ml of saliva; * Significantly different P< 0.05; chi square analysis.

50.6+

25.5
70.0*
23.8
45.9
33.3

Subsurface demineralization of smooth surfaces

Smooth surface demineralizations were recorded
during the caries examination but were not reported in
the DMF/def scores. The mean number of white spot
lesions on smooth surfaces was significantly higher in
the HIV-positive group when compared to the HIV-
negative group (2.2 + 6.0 versus 0.1 + 0.5; Wilcoxon rank
sum test, P < 0.0001). Also, the percent children with-
out any white spot lesions was significantly lower in

the HIV-positive group (34.5 % ver-
sus 56%; Fisher’s exact test, P < 0.02).

Assessment of mutans
streptococci and lactobacilli

The HIV-positive children had
significantly higher mutans strepto-
cocci scores (Wilcoxon rank sum, 
< 0.001; Table 3). The percent of chil-
dren harboring more than one mil-
lion CFU mutans streptococci /ml
saliva was significantly higher in the
HIV-positive group. Forty-two per-
cent of HIV-positive children har-
bored greater than 106 CFU / ml com-
pared with only 12.7% of the
HIV-negative group, while 29.5% of
the HIV-positive group harbored
less than 105 CFU compared to 50.9%
in the HIV-negative group. These
proportions are significantly differ-
ent (chi-square, P < 0.001; Table 3).

The greatest differences in mutans
streptococci levels were seen among
the older children.

The difference in levels of lactoba-
cilli between HIV-positive and HIV-
negative groups was significant
(Wilcoxon rank sum test; P < 0.006).
The mean rank lactobacilli score
was 2.3 + 1.5 for the HIV-positive
group compared with 1.6 + 1.4 for

the HIV-negative group. The percentage of children
who were heavily colonized (> 100,000 CFU/ml
saliva) was also significantly higher in the HIV-posi-
tive group for all children and for children older than
6 years, as seen in Table 4.

Correlation of mutans streptococci
and lactobacilli to caries

A correlation analysis was done between levels of
mutans streptococci and caries and lactobacilli and car-
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ies. For both the HIV-
positive group and the
HIV-negative group,
clear correlations were
demonstrated both for
mutans streptococci

TABLE 5. FREQUENCY OF CARBOHYDRATE INTAKE AND CORRELATION TO LEVELS OF MICROBES AND

CARIESp KENDALL TAU B CORRELATION COEFFICIENTS

Group

Frequency of Carb. Intake DMFT/deft Mutans Lactobacillus

N Mean (+ SD) r P r P r P

(HIV-positive: r = 0.3,
P = 0.0008; HIV-nega-
tive: r = 0.5, P = 0.0001 )
and lactobacilli (HIV-
positive: r = 0.3, P =
0.0001; HIV-negative:
r = 0.3, P = 0.006) to
the DMF/def.

The use of antibiot-
ics as a confounder on
microbial data was

HIV+ 88 6.8" (+2.3) 0.24 0.03t 0.14 0.1 0.31 0.0004§
HW- 57 6.1 (+2.1) 0.17 0.1 0.18 0.1 0.26 0.02§
Entire N 142 6.5 (+ 2.2) 0.25 0.0001 ~ 0.19 0.005~ 0.32 0.001§

¯ No difference in the means or distribution. Wilcoxon rank sum P> 0.05.
t A positive correlation was found between intake frequency and caries for the HIV+ group and the

entire N.

* Significant correlation between mutans streptococci and intake frequency for the entire group (N).
§ Significant correlation between intake frequency and lactobacilli levels in all groups.

TABLE 6. CORRELATION OF CARIESr MICROBIAL BURDENp

CARBOHYDRATE INTAKE TO YEARS OF ILLNESS
evaluated by excluding children who took antibi-
otics within the last month. No confounding effect
was found.

Frequency of carbohydrate consumption

Medication regimens and the 24-hr diet recall
were evaluated. Carbohydrate-containing medica-
tions that were taken between meals were counted
as a carbohydrate intake. No differences in the fre-
quency of carbohydrate consumption were seen in
the two groups (HfV-positive mean = 6.8 + 2.3; HIV-
negative mean = 6.1 + 2.1). In the HIV-po sitive group,
the frequency of carbohydrate intake correlated with
caries experience (Kendall tau b, r = 0.24, P = 0.003)
and with levels of lactobacilli (r = 0.31, P = 0.0004),
but not with the levels of mutans streptococci. These data
are shown in Table 5.

In the HIV-negative group frequency of carbohy-
drate intake correlated with the level of the Iactobacilli
only (r = 0.26, P = 0.02).

Associations of findings with advancement
of H|V disease

The data were examined for differences in caries
experience, levels of microbes, and frequency of carbo-
hydrate intake between HIV-positive children who had
a CDC classification of P1 or P2, using a Wilcoxon rank
sum test. The only significant difference found between
children in the two disease stages was in caries experi-
ence. Children with a more advanced disease stage had
a higher caries prevalence. Again, this was due to dif-
ferences in caries of the primary dentition. The mean
DMFT/deft for the P1 group was 2.2 + 3.2, and for the
P2 group the mean DMFT/deft was 4.9 + 5.0 (P < 0.02).
The mean deft for the P1 group was 2.0 + 2.8, and for
the P2 group the mean deft was 4.4 + 4.8 (P < 0.02).

The number of years since the child had been diag-
nosed as HIV positive was examined and found to cor-
relate to caries experience, mutans streptococci levels,
lactobacilli levels, and to frequency of carbohydrate in-
take. However, the DMFT did not correlate with years
since diagnosis. These data are presented in Table 6.

Variables Years Since Diagnosis

82 Lactobacilli levels r = 0.20 P = 0.02°

83 Mutans streptococci r = 0.23 P = 0.008°

84 Carb. intake frequency r = 0.22 P = 0.008°

82 DMFT/deft r = 0.28 P = 0.0009"
38 DMFT r = 0.12 P = 0.39
79 deft r = 0.28 P = 0.001 °

¯ Correlation is positive and significant. Kendall tau b correlation
coefficients.

Discussion
Children with perinatally acquired HIV conform to

two age distributions: the short-term survivors who
often die in infancy, and the long-term survivors who
survive infancy with few manifestations of the infec-
tion. 33 The long-term survivor group has a long tail of
survivors and peaks at around age 4. Long-term survi-
vors were the primary participants in our present study,
since 95% of subjects were between the ages of infancy
and 11, with a normal distribution. Consequently, many
of the subjects in this study had been relatively healthy
in early childhood, which needs to be considered when
comparing studies. In general, it was found that
perinatally infected HIV-positive children have an in-
creased prevalence of caries and more markers of cur-
rent caries activity than their HIV-negative siblings. The
higher level of past caries experience was most signifi-
cant in the older children in teeth that had been in the
oral cavity for some time, that is, in the primary denti-
tion. Furthermore, in this study no differences in caries
prevalence were found in the preschool children. In
contrast, Valdez et al. u reported that caries prevalence
was high in their study population. However, all of the
children in the Valdez study were classified as having
an advanced disease stage. These findings may be con-
sistent with our study which also reports that sicker
children have a higher caries prevalence.

Pediatric Dentistry - 18:2, 1996 American Academy of Pediatric Dentistry 133



Howell6 also found a higher caries prevalence than
in the general population. It was suggested that nutri-
tional therapy in infancy and sugary medications could
be the cause.7 Despite the higher caries prevalence
among HIV-positive children in general, it could not
be demonstrated that the HIV-positive children were
exposed to carbohydrates more frequently than their
siblings even when medication regimens were consid-
ered. Moreover, in our study population many of the
children had been relatively healthy infants and
were still in fairly good health and did not receive
nutritional supplements. However, the children
with more advanced disease who were likely to be
receiving hypernutrition, had a significantly higher
caries prevalence.

Although the younger children were not found to
have more caries than their siblings, more caries con-
sistent with a nursing bottle decay pattern were
found among the HIV-positive children, as well as
more white spot lesions. Leggott et al. 3 and Schist2 have
reported cases of salivary gland disease and smooth
surface decay. It is tempting to speculate that HIV-posi-
tive children display a different decay pattern, which
might be related to decreased salivary flow34 and the
use of viscous, sugary nutrient supplements. This hy-
pothesis would be consistent with the findings reported
in our study.

Studies of caries and the dentate oral flora in young
children require a large sample size18, 28, 35, 36 because of
the very skewed distribution of caries in young chil-
dren and the wide variations in ages at which children
contract oral flora components.3s-4° In this study, there
were only 23 children younger than age 3, so this analy-
sis is less powerful than most in this study. It may be
that a larger sample would have shown differences in
caries in this group, as suggested by the finding of more
nursing bottle-type caries in the HIV-positive group as
a whole. The findings of this study indicate that caries
studies in infants perinatally infected with HIV should
take into account the health status of the child and the
need for a large sample size.

In this evaluation of mutans streptococci and lacto-
bacilli as potential markers of current caries risk, a sig-
nificantly greater number of HIV-positive children
harbored high levels of both when compared to their
HIV-negative siblings. A possible explanation for this
finding of increased salivary bacteria is that dehydra-
tion or salivary gland disease may directly decrease
salivary function2, 34 and promote cariogenic factors. It
has been demonstrated recently 41 that infants frequently
exposed to the mother’s saliva in the predentate period
have lower oral burdens of mutans streptococci in the
dentate period. It is thought that early inoculation ini-
tiates and elevates the child’s immune response to
mutans streptococci, thereby conferring a defense by
the time the child is colonized with dentate flora. Thus,
a lack of early salivary exchange between HIV-positive
children and their caretakers may have contributed to

the higher mutans levels detected in HIV-infected chil-
dren. It is also conceivable that the children lose their
immune response to caries-associated flora as the dis-
ease progresses, which would explain why higher lev-
els of mutans streptococci were found among the older
HIV-positive children in particular.

Changes in the DMFS/defs scores over time could
not be calculated because of the cross-sectional nature
of our study. Thus, the current caries activity of the
children42,43 could not be determined. Because this was

a population with a progressing disease and multiple,
changing medications, past caries experience may not
be indicative of the current caries activity in the HIV-
positive population.4~ Consequently, other factors of-
ten associated with ongoing caries activity, such as fre-
quent snacking,45 the oral burden of caries-associated
microbes, and the presence of active-appearing white
spot lesions~6 were investigated.

Children with HIV infection intermittently receive
antibiotics and frequently take prolonged courses of
antibiotics, often in low doses. It was anticipated that
these children would therefore have a weak correlation
between past caries experience and current levels of
oral microbes. Any effect the medications may have
had was not great enough to disrupt the correlation
between the measured bacteria and the DMFS/defs of
the HIV-positive group. It may be that the systemic
antibiotics were not reaching the intraoral niches due
to poor salivary function.

Among the HIV-positive children, there was a clear
correlation between the frequency of carbohydrate in-
take and caries experience, even though they had no
more carbohydrate exposure than their siblings. This
may indicate that these children are especially suscep-
tible to the effects of frequent exposure to carbohy-
drates. Mutans streptococci levels were not correlated
to the frequency of carbohydrate exposure, but were
correlated to caries experience. Again, these findings
would be consistent with decreased salivary flow, or
some other predisposing factor.

It has been suggested7,11 that increased caries in HIV-
positive children may be due to the hypernutrition
therapy. Indeed, hypernutrition therapy is common in
HIV-positive children, particularly as the disease
progresses. This may coincide with declining caries
defenses.47 It seems likely that the use of nutritional
supplements in small portions many times a day may
influence the development and progression of caries.45

However, we did not find that the HIV-infected chil-
dren were consuming fermentable carbohydrates more
frequently than their siblings, since almost all the sub-
jects were frequent snackers.

Because caries is a multifactorial disease, no single
test or examination can be performed that is highly
sensitive or selective at the individual level for diag-
nosing ongoing caries activity. It has been shown, how-
ever, that by the combined measure of several causative
and predictive factors, a group’s relative risk for car-
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ies activity can be estimated. 48-5s Although caries
activity in this cross-sectional study could not be mea-

sured, several different indicators demonstrate that
these children are at risk for caries activity, increasingly

so with age. This is likely related to the increased preva-

lence of HIV-related illness with increasing age in long-
term survivors.

Conclusions

1. Children with perinatally acquired HIV are more

likely to have heavier oral burdens of lactobacilli

and mutans streptococci than uninfected children
in the same household.

2. Fewer children with perinatally acquired HIV are

caries free than are uninfected siblings in the
same households.

3. Caries prevalence is higher among HIV-positive
children than among their uninfected siblings.

4. In perinatally infected HIV-positive children, car-
ies is more prevalent in children with more ad-

vanced disease.
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