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ABSTRACT. Introduction: among the oral pathologies afflicting children with HIV/AIDS is dental caries, a preventable
disease if detected and controlled in its early stages to avoid further complications. The aim of this study was to determine
the prevalence of caries in children and youths with vertically-transmitted HIV/AIDS from the Pediatric HIV Clinic in Cali,
Colombia, in 2013, and to explore relationships with biological factors. Methods: descriptive prevalence study in 101
clinical records of children and youths aged 1 to 17 years with vertically-transmitted HIV/AIDS from the Pediatric HIV
Clinic in Cali. The ICDAS and DMF/def classification systems were used. Multivariate analysis and confounding variable
adjustment were included to explore relationships with demographic, paraclinical, nutritional, and dental factors. The
institutional ethics committees endorsed the study. Results: the prevalence of caries experience in children with HIV was
34.65% DMF/deft

(5-6)

3.29 ± 3.06. This prevalence increases 83.17% with the ICDAS

2-6

system. The point prevalence of

active caries was 74.26% DMFT 5.68 ± 5.48. No statistically significant association was found with any socioeconomic or
immunologic variables. Patients with moderate to severe immunosuppression had OR 1.13 CI95% (0.33-3.81) p = 0.84. A
probable association was found with plaque index OR 4.58 CI95% (1.44-14.55) p = 0.006 and caries experience OR 4.21
CI95% (1,09-16.13) Conclusion: HIV patients from the Pediatric Clinic show high caries prevalence when pre-cavitated
lesions are assessed. No probable association was found between caries and immunological or clinical status, and therefore
this aspect is not an additional risk factor.
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INTRODUCTION
The human immunodeficiency virus (HIV) and acquired immunodeficiency syndrome (AIDS) are
priorities in public health worldwide and their treatment is costly.1, 2 In Colombia, 84 new HIV cases
were identified in patients under 15 years of age by the year 2011.3 According to some estimates, in
2011 there were 120 diagnosed cases of children under 14 (113 of them by vertical transmission), who
were treated at the HIV program of the Pediatric Clinic of Cali, in southwestern Colombia.4
HIV patients’ systemic compromise may be aggravated by opportunistic diseases, including oral lesions
and tooth decay.5 Therefore, these alterations should be diagnosed early and timely.
To diagnose tooth decay and make international comparisons, the WHO recommends using the
def/DMF index,6 which helps diagnose advanced caries in deciduous and permanent dentition
respectively. On the other hand, classification systems are currently used to assess carious lesions from
early stages,7 including the International Caries Detection and Assessment System (ICDAS),8-12 which
was used in Colombia in the latest Estudio Nacional de Salud Bucal ENSAB IV (2014), reporting caries
experiences of 80 to 90% and caries prevalence of 75 to 85% in kids aged 3 to 18 years.13
Studies on caries in children with HIV worldwide are scarce; the reported caries values range from 50 to
80% and are generally disregarded,14-17 making the population of children with HIV even more
vulnerable because of lack of knowledge on the pathology and due to systemic conditions and local
alterations related to the disease, causing a greater number of carious lesions.18-19 The prevalence of
caries reported in children with HIV depends on factors like type of caries classification system,20
dentition type, and the studies’ samples and objectives.21-23
In Colombia, there are few studies focusing on caries in HIV patients, and their objectives range from
analyzing oral lesions16 and describing oral health status,17 to assessing the use of antiretroviral
therapy,24 but none has explored the risk factors associated with tooth decay.
HIV patients are at risk of caries because of their systemic compromise. This risk can arise for different
reasons: 1) an alteration in the immune response to aggressor agents—including bacteria—, which
promote the development of caries;25 2) the patient’s immune status (CD4 count and viral load), the
infiltration of the HIV virus and the proliferation of CD8 lymphocytes in salivary glands, 26 along with
the use of HAART therapy,27 decrease salivary flow (partially or totally), leading to alterations in saliva
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composition and modifying the normal condition of flora in the oral cavity, preventing saliva from
performing its protective functions of clogging, clearing, mineral balancing, and sweeping of bacterial
plaque, with the consequent appearance of dental caries; 3) retentive factors, like enamel structure
defects, promote the production of mature plaque,21 leading to the permanence of multiple bacteria;28 4)
the nutritional status of patients acts as a predisposing factor to enamel defects in permanent dentition
(systemic dietary factor);29 5) the use of HAART therapy with high concentrations of glucose acts as a
substrate21 for Streptococcus mutans and its ability to metabolize acids and produce cariogenic activity,
mainly regulated by local dietary factors, its daily frequency in both foods and beverages, and the
number of daily intake of carbohydrates;30-34 6) the social condition and vulnerability of these patients
are closely linked to high levels of social marginalization and limited access to health programs and
institutions.35
Globally, the studies exploring risk factors for caries in patients with pediatric HIV link the presence of
caries to gingival inflammation, CD4/CD8 ratio < 0.5 (p = 0.0026),36 and viral load,25-37 but they have
not found differences with not systemically-compromised children.38
Dental caries studies generally establish the prevalence of active caries (i.e., patients with active carious
lesions or fillings at the time of the study), which corresponds to a point prevalence—or the “probability
for an individual of a population to have the disease” at time t.39-41 Dental caries experience is usually
described as the number of patients with active caries, filled or missing teeth due to caries at the time of
the study, which corresponds to a type of lifetime prevalence.
Considering the limited availability of studies with a strict methodology allowing to quantify the
prevalence of caries in HIV patients in the pediatric population, the present study aims to determine
caries prevalence and possible related factors in children and youths aged 1 to 17 years with HIV treated
at the Pediatric HIV Clinic in Cali, Colombia, in 2013. Thus, the study estimated different types of
prevalence according to the severity of dental caries.

MATERIALS AND METHODS
This research project was approved by the ethics committees of Universidad del Valle and the Pediatric
HIV Clinic in Cali, Colombia (Clínica Pediátrica del VIH). According to Resolution 8430 of 1993, this
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is considered a “risk-free” study based on documental sources, like clinical records. The study complied
with the principles of total confidentiality of the participants’ identities. The institution granted access to
the clinical records, safeguarding the confidentiality and legal reservation, in accordance with the
Constitution, the laws, and the Habeas Data regulations in force in our country. This study was financed
by an internal call for projects of Universidad del Valle.
A descriptive, transversal study on dental caries prevalence was conducted in 101 patients aged 1 to 17
years diagnosed with HIV/AIDS, registered in 2013 in the database of the Pediatric HIV Clinic in Cali,
Colombia, with proper control and treatment. In this study, sampling frame and sample size were the
same, as they correspond to the entire population enrolled in the Pediatric HIV Patient Care Program at
Valle del Cauca in 2013, with vertically-transmitted HIV and full clinical, dental, and nutritional
records.
The Pediatric HIV Clinic of Cali assesses and offers medical control to all children diagnosed with
HIV/AIDS in the city. This control consists of valuation by each specialist; paraclinical tests every three
months in the same laboratory; nutritional survey (24-hour count), offering data on food consumption
and quantity of daily sugars; psychological assessment or monthly control of treatment adherence;
assessment of growth, height, nutrition, and vaccination, as well as immunological control. In addition,
it provides care by two pediatric dentists, who enter the information under the clinic's dental care
protocols. The population treated at this clinic includes children living with their parents or guardians
and those living in the Fundamor foundation, where they receive treatment and medical and dental
assessment.
The inclusion criteria considered clinical records of children and youths aged 1 to 17 years who acquired
HIV by vertical transmission and were diagnosed at birth by two positive viral loads after four months,
and children over 18 months with at least two ELISA tests and Western Blot confirmatory test. As
exclusion criteria, the clinical records of HIV patients who acquired the disease by reasons other than
vertical transmission were discarded, as well as clinical records with incomplete dental data.
The socio-demographic variables and the initial clinical and immunological classification were obtained
from the clinic’s database. Variables related to current immune status (viral load and CD4 percentage)
were taken directly from the latest lab tests, prior to dental diagnosis, and were entered on the clinical
records by a physician. The time elapsed between these tests and the dental diagnosis was not greater
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than four months. The clinical and immunological status of pediatric HIV/AIDS patients was determined
according to the reported CD4 values in relation to age, as established by the CDC classification,2, 42, 43
according to current clinical symptoms, like this: Category N: asymptomatic; Category A: mild
symptomatology; Category B: moderate symptomatology, and category C: severe symptoms. The
immunological status was also evaluated as specified by the classification per amount and percentage of
CD4+ lymphocytes, varying from category 1 to 3, in which age is an important factor in the
interpretation of CD4 values.
Dental information was gathered from routine dental records of the Pediatric HIV Clinic in Cali, which
are kept with two different protocols: one is the standardized protocol for caries diagnosis proposed by
ICDAS (rounded instruments, good lighting, drying, and clean surface). This classification system
describes the degree of severity of cavities like this: healthy tooth (0), first visual change in enamel (1),
distinct visual change in enamel (2), localized enamel breakdown (3), underlying dark shadow from
dentin (4), distinct cavity with visible dentin (5) extensive distinct cavity with visible dentin (6). The
other is the protocol established by the WHO: DMF/def, the bacterial plaque diagnosis by Silness and
Loe modified, where 0-30%: good and acceptable oral hygiene, and > 30%: poor oral hygiene, and the
diagnosis of plaque retentive factors (enamel defects). Data quality for ICDAS diagnosis was validated,
as it was recorded by two pediatric dentists standardized in these criteria, with inter- and intra-examiner
reproducibility of kappa values of 0.80-0.85 and 0.85-0.89 respectively.
The dental record survey provided the following data: toothpaste use, number of daily brushings,
brushing times, reason for consultation, place where dental care is provided, and time of last dental visit.
Variables concerning the frequency of daily consumption of food and beverages and number of
carbohydrates per day were obtained from the 24-hour nutritional survey, also registered in the nutrition
clinical record.
For data control and quality, 10% of the clinical records were randomly selected to be manually reentered, creating the database on the Epi Info 6® software. The newly typed data were verified for
quality and exported to version 11 of the STATA® statistical package, licensed to Universidad del Valle.
Data exploration was performed, as well as a descriptive analysis of categorical variables with
frequencies and their differences, statistically evaluated with the Chi2 test.
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To estimate point prevalence (the percentage of children who at the time of diagnosis had at least one
untreated carious lesion at any stage—early or cavitated—) and lifetime prevalence (caries experience—
or percentage of children who have suffered the disease at some time in life—) in patients with HIV, “a
patient with caries” was defined as anyone who had ICDAS 2-6 lesions.
To identify risk factors associated with caries in patients with pediatric HIV, unadjusted OR were
determined with 95% confidence intervals, using the Chi2 test and p < 0.05 significance level. A
multivariate analysis was then carried out with an estimation logistic regression model, backwards
method, using the presence or absence of caries as dependent variable; the variables with a p < 0.20
association were included. The likelihood rate test (LRT) was used to validate each representative
variable contribution to the model. if p value was > 0.10, it was removed from the model; however, if
some of these variables were important according to the literature, they were kept in the model.
Before conducting logistic regression, the assumption of independence was validated by means of
correlation matrix (Pearson correlation coefficient) among independent variables, in order to evaluate
collinearity. Those with high collinearity were eliminated or regrouped. The postestimation test was
used for regression using the goodness of fit test (the Hosmer and Lemeshow test) to evaluate goodness
of fit to the model. For all analyses, a value of p < 0.05 was considered statistically significant.

RESULTS
This study included 101 clinical records of HIV patients in June 2013. The average age of participating
children was 10.38 ± 3.76 years, with a 1:1 male-female ratio. Forty children (39.6%) were
institutionalized (living in Fundación Fundamor). Seventy-five children (74.26%) had their latest viral
load and CD4 count tests less than three months before the day of dental diagnosis, and twenty-six
(25.74%) had been tested no later than four months before dental diagnosis. 90% (n = 91) did not show
oral lesions of any kind at the time of diagnosis; only 9.9% had lesions such as aphthae and acute
necrotizing ulcerative gingivitis (ANUG). Twenty-five children (24.75%) reported some type of oral
lesion in their medical records. 60.4% of children had hypomineralization and 3.96% had hypoplasia.
Regarding oral health care, 97% of children (n = 98) did not use to brush immediately after taking the
HAART therapy. As for use of fluoride toothpaste and amounts used, 12.12% (n = 12) of patients say
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they cover one third of the brush with toothpaste, 42.42% (n = 42) report covering half the brush with
toothpaste, and 45.45% (n = 45) cover the entire brush with toothpaste when brushing.
The prevalence of caries experience in participating patients was DMF/def
with a DMF/deft index (ICDAS 2-6) 6.39



(ICDAS 2-6)

83.17% (n = 84),

4.66. The prevalence of active caries was DMF/def

74.26% (n = 75); in permanent dentition it was DMF/def

(ICDAS 2-6)

(ICDAS 2-6)

65.17% (n = 58) and in temporary

dentition was 64.08% (n = 41). This prevalence decreases to a DMF/def index (ICDAS 2-6) of 34.65% (n =
35) and DMF/deft (5-6) 3.29



3.06 when only cavitated lesions are diagnosed. The values of the

DMF/deft index corresponding to the different degrees and per dentition type are shown in table 1. In
permanent dentition, the obturated teeth score is 1.24 and the lost teeth score is 0.034. In temporary
dentition, the obturated teeth score is 1.01, while the lost teeth score is 0.53.

Table 1. Decayed, missing, filled teeth index according to the ICDAS classification system
and dentition type in children with HIV. Cali, Colombia, 2013
Cut-off point
ICDAS criteria
Non-cavitated 2-6
Microcavitated 3-6
ICDAS-t 4-6
Cavitated 5-6

General
DMF/deft
X ± SD
6.39 ± 4.66
4.27 ± 3.81
3.50 ± 3.23
3.29 ± 3.06

Deciduous
dentition
X ± SD
4.34 ± 4.38
2.88 ± 3.40
2.38 ± 2.96
2.28 ± 2.85

Permanent
dentition
X ± SD
3.17 ± 3.04
2.18 ± 2.41
1.69 ± 2.01
1.58 ± 1.85

The DMF (5-6) healthy tooth index was 18.52 and the deft (5-6) index was 10.58. This index drops to
14.25 when considering the precavitated lesions DMF (2-6). The proportion of healthy patients was
18.81% (n = 19), the proportion of patients with precavitated lesions DMF/def (ICDAS 2-4) was 46.53% (n
= 47) and the proportion of patients with only cavitated lesions was DMF/def (ICDAS 5-6) 34.65% (n = 35).
Table 2 shows the results of the bivariate analysis, showing similar behavior in all the sociodemographic, immunologic, and dental variables, except for bacterial plaque index (BPI) and caries
experience, which showed statistically significant differences in terms of distribution between the two
groups.
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Table 2. Description of socio-demographic, immunologic, and dental variables
related to the presence of dental caries in children with HIV. Cali, Colombia, 2013

Socio-demographic variables
Sex
Female
Male
Institutionalized
Yes
No
Origin
Cali = 0
Out of Cali = 1
Immunologic variables
Clinical status (n = 98)
A
B
C
Immune status (n = 98)
1
2
3
CD4 lymphocytes
Cat. 1 with no immunosuppression
Cat. 2 and 3 with moderate and severe
immunosuppression
Viral load (copies/ml) (n, %)
Undetectable
Detectable
Diet
Frequency of food consumption
> 7 meals
< 7 times a day
Daily carbohydrates
> 2 carbohydrates
2 Carbohydrates
% bacterial plaque - Silens and Loe
16-20% - Poor oral hygiene
> 30% - Bad oral hygiene
Bacterial plaque retentive factors
Any retentive factor
Yes
No
Caries experience
Yes
No
Frequency of brushing
More than two times
Less than two times
Access to health services
Time of last visit
Less than 6 months
More than 6 months

Total population
N = 101 (100%)

Caries n = 82
n (%)

No caries n = 19
n (%)

51 (50.5)
50 (49.5)

42 (51.22)
40 (48.78)

9 (47.37)
10 (52.63)

0.76*

40 (39.6)
61 (60.4)

33 (40.24)
49 (59.76)

7 (36.84)
12 (63.16)

0.78 *

68 (67.33)
33 (32.67)

55 (67.07)
27 (32.93)

13 (68.42)
6 (31.58)

0.90 *

18 (18.37)
26 (26.53)
54 (55.10)

16 (20.25)
21 (26.58)
42 (53.16)

2 (10.53)
5 (26.32)
12 (63.16)

0.47
0.31 *

30 (32.26)
23 (24.73)
40 (43.01)

28 (36.84)
18 (23.68)
30 (39.47)

2 (11.76)
5 (29.41)
10 (58.82)

0.12
0.06

78 (77.23)
23 (22.77)

63 (76.83)
19 (23.17)

15 (78.95)
4 (21.05)

0.84 *

67 (66.34)
34 (33.66)

54 (65.85)
28 (34.15)

13 (68.42)
6 (31.58)

0.83 *

50 (49.50)
51 (50.50)

43 (52.44)
39 (47.56)

7 (36.84)
12 (63.16)

0.22 *

53 (52.48)
48 (47.52)

45 (54.88)
37 (45.12)

8 (42.11)
11 (57.89)

0.20 *

18 (17)
83 (83)

10 (12.20)
72 (87.18)

8 (42.11)
11 (58.89)

82 (81.19)
19 (18.81)

69 (84.15)
13 (15.85)

13 (68.42)
6 (31.58)

0.11 *

41 (40.59)
60 (59.41)
100
61 (61)
39 (39)

38 (46.34)
44 (53.66)

3 (15.79)
16 (84.21)

0.015 *

48 (58.54)
34 (41.46)

13 (72.22)
5 (27.78)

0.28 *

66 (81.48)
15 (18.52)

15 (78.95)
1 (21.05)

0.80 *

100
81 (81)
19 (19)
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p

0.002 *

100
60 (60)
40 (40)

Reason for consultation
Control and prevention
Treatment and emergencies
* Chi2

48 (59.26)
33 (40.74)

12 (63.16)
7 (36.84)

0.75 *

Concerning the relationship between immunological variables and tooth decay, the highest percentage of
patients with caries were classified in clinical stage C (42/82, representing 53.16%) and immune stage 3
(30/82, representing 39.47%), but the differences in caries proportions among clinical stages were not
statistically significant.
Table 3 outlines the analysis of association between the variables of exposure and the presence or
absence of caries, as well as OR, CI, and p value. There was statistically significant association with
bacterial plaque only, and a greater association with caries in patients with poor oral hygiene, with OR =
5.23 (p = 0.002). In other words, patients with poor oral hygiene are 4.23 times more likely to have
caries than patients with adequate oral hygiene.
Table 3. Association between caries and variables of exposure in children with HIV. Cali, Colombia, 2013

Socio-demographic
variables
Sex
Female
Male
Age (range)
Institutionalized
Yes
No
Immunologic variables
CD4 lymphocytes
No depression
Moderate
to
severe
depression
Viral load (copies/ml)
Undetectable
Detectable
Frequency foods/day
> 7 meals
< 7 times day
Carbohydrates/day
> 2 carbohydrates
< 2 Carbohydrates
% Silness and Loe
Poor oral hygiene

Chi2

p

0.09

0.76
0,40

1
0.86 (0,26-2,69)

0.07

0.78

78.95
21.05

1
1.13 (0.33-3.81)

0.03

0.84

13
6

68.42
31.58

1
1.12 (0.35-4.0)

0.04

0.83

52.44
47.56

7
12

36.84
63.16

1.84 (0.67-5.28)
1

1.50

0.22

45
37

54.88
45.12

8
11

42.11
57.89

1.67 (0.60-4.55)
1

1.62

0.20

10

12.20

8

42.11

1

Caries
Yes (case)
n
%

No (control)
n
%

OR (CI95%)

42
40
10

51.22
48.78
(3-17)

9
10
11

47.37
52.63
(1-16)

1
0.85 (0,27-2,67)
1.05 (0.92-1.20)

33
49

40.24
59.76

7
12

36.84
63.16

63
19

76.83
23.17

15
4

54
28

65.85
34.15

43
39
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72
87.18
11
57.89
5.23 (1.69-16.13)
9.42
> 30% bad oral hygiene
Plaque retentive factors
69
84.15
13
68.42
2.44 (0.78-10.45)
2.49
Yes
13
15.85
6
31.58
1
No
Caries experience
38
46.34
3
15.79
4.60 (1.24-17.02)
Yes
44
53.66
16
84.21
1
5.97
No
Brushings per day
48
58.54
13
72.22
1
More than two times
34
41.46
5
27.78
1.84 (0.60-5.60)
1.16
Less than two times
Time of latest visit
66
81.48
15
78.95
1
Less than 6 months
15
18.52
1
21.05
0.85 (0.22-4.03)
0.06
More than 6 months
Reason for consultation
48
59.26
12
63.16
1
Control and prevention
40.74
7
36.84
1.17 (0.37-3.92)
0.10
Treatment
and 33
emergencies
OR = Odds Ratio, p = observed probability value < 0,05, Chi2 test = Chi squared

0.002
0.11

0.015

0.28

0.80

0.75

The variables used in the logistic regression model for multivariate analysis and likelihood ratio test
were those that yielded p values < 0.20 in the bivariate analysis: nutritional status p = 0.04, frequency of
carbohydrates per day p = 0.20, BPI p = 0.002, plaque retentive factors p = 0.11, caries experience p =
0.015; and even though they were not statistically significant, the following were also included as
suggested by theory: age, viral load and immunological status according to CD4 count, and
institutionalization. The assumption of independence was verified by analysis of multicollinearity;
values of Pearson’s correlation coefficient among independent variables > 0.80 were used as a criterion
for the presence of collinearity, which helped create a correlation matrix. Collinearity > 0.80 was not
found among the variables; instead, there was a significant multicollinearity relationship between
variables “response to caries” and “caries experience” (0.24), as well as “frequency of brushing” with
BPI 0.19 and “caries experience” (0.34). Therefore, “frequency of brushing” was removed as a variable,
due to multicollinearity with BPI and caries experience.
Finally, the model was forced with the following variables: CD4 count, institutionalization, age,
bacterial plaque index, retentive factor, carbohydrates consumption, caries experience, and nutritional
status, obtaining a multiple regression model by the stepwise method, with 0.10 backwards removal
probability, finding out that the variables that best explain the presence of caries in children with
HIV/AIDS, compared with caries-free kids, were BPI and caries experience—the factors that were
independently associated with caries (table 4).
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Table 4. Adjusted multivariate analysis of factors associated with caries in kids aged 1 to 17 years
of the Pediatric HIV/AIDS Clinic in Cali, Colombia, 2013
Variable
BPI
0 = low
1 = poor oral hygiene
Caries experience
0 = no experience
1 = experience

Adjusted OR

p

1
4.78 (1.48-15.36)

0.009

1
4.21 (1.09-16.13)

0.036

The goodness-of-fit test was conducted, yielding p > 0.83, suggesting that the data fit to the model. The
hypothesis that the model has a good fit at the end was not rejected.

DISCUSSION
The study of point prevalence and lifetime prevalence of dental caries among the population treated at
the Pediatric HIV Clinic in Cali, Colombia, shows an increase in prevalence when non-cavitated lesions
are included using the ICDAS classification system, which means that 47% of early lesions fail to be
diagnosed because only the cavitated ones are detected, with the consequent underreporting.44 Such
underreporting can aggravate the systemic condition of the HIV population, as the life expectancy and
quality of life of these patients are constantly increasing.
This study determined the prevalence of caries experience (including any traces of the disease, like
decayed, missing, or filled teeth) and the point prevalence of caries (including non-treated caries only),
considering that the “prevalence” of a disease should include all existing cases, both old and new.39 This
differs from what has been reported in studies at the national level, in which the term “caries
experience” is used indicate the proportion of people with evidence of the disease at some point in life,
either as active caries or as fillings or extractions due to caries13—which in reality is “lifetime
prevalence”. Similarly, what the literature calls caries prevalence is rather point prevalence of active
caries, i.e. the proportion of people who have untreated or active caries at the time of diagnosis.13
The ICDAS classification system was used because some studies have shown its good validity;10, 45 and
while it has been pointed out that this system may require longer training sessions compared to other
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diagnostic systems, as well as decreased reliability if it is not standardized, and increased costs, the
inclusion of early lesions can make the associations with some risk indicators more sensitive.46
In this study, validity is not affected by the use of diagnostic criteria since the diagnoses were performed
by two previously standardized examiners. Quite the opposite, the differences in reported prevalence per
lesion type (ICDAS > 2 = 74.26% vs ICDAS > 5 = 34.65%) validate the need to continue using these
modified classification systems to avoid underreporting caries in early stages, preventing early lesions
(white stains) from progressing into cavities, thus monitoring and treating them throughout life,
improving the condition of these systemically-compromised patients. The fact that in this study
prevalence triples depending on the index used is a warning for future studies, which should try to
demonstrate more clearly the actual health status of the population, even in early stages of carious
processes. A decision was made to take caries code 2 as an ICDAS cut-off point in order to make
comparisons with other studies.46
The reports on caries prevalence in HIV/AIDS patients worldwide are scarce and their results are mixed
because their primary objective is not to assess dental caries, variability in population ages, or
differences in diagnostic criteria.
A few limitations arise in comparing the results of the present study with other studies conducted in this
population worldwide, because such studies use other methods to diagnose caries,14, 20 so one should be
careful when comparing the reported prevalence in this study with that of the literature.
Caries prevalence in this study was similar to that reported by Ribeiro et al20 using the Nyvad criteria in
57 children, finding out 73.2% caries prevalence with a modified DMFT score of 3.41 and a modified
deft score of 7.01.
In terms of point prevalence of tooth decay in cavitated stages (ICDAS 5-6) among HIV patients, the
findings of the present study are similar to those by Sahana et at,21 who reported a value of 16.60% in
the group aged 7 to 8 years and 21.42% in the group aged 10 to 12 years, but lower than those reported
by three other authors: Beena,47 in 104 children aged 2 to 14 years with HIV, reports a 76.47%
prevalence of caries in permanent dentition, with a DMFT score of 3.00 ± 2.37; Flaitz et al,48 in 173
children aged 6 to 12 years, reported a deft score of 3.7 and a DMFT score of 3.1, and Álvarez et al,49 in
76 kids with HIV aged 1 to 16 years, report a DMF score of 1.28 ± 1.72 in the mixed dentition group
and 2.8 ± 2.4 in the permanent dentition group, and a def score of 4.52 ± 6.2 in the temporary dentition
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group. In this study in permanent dentition, the results were higher than those reported by Sales-Perez et
al,23 who, in 90 children aged 1.7 to 16 years in Mozambique, found an average DMFT score of 0.6 ±
1.6 and lower levels for temporary dentition compared to those reported by Sahana et al21 in children 2
to 6 years old (57.15%), with a deft score of 0.55 ± 1.08, while Beena et al47 reported values of 58.62%,
with deft 5.07 ± 5.29, and 86.20% with deft 3.81 ± 3.41 in mixed dentition.
The similar behavior of caries prevalence among patients with and without HIV has been explained by a
significant increase in IgA among the HIV-positive population (p < 0.05) since these children have the
ability to respond to cariogenic microorganisms, as reported by Castro et al.50 Oral health care is an
important component in people with HIV infection, since any alteration in these patients’ dental
structures and mucous membranes can affect quality of life and aggravate the disease; it is also a
predictive factor to diagnose the systemic condition.22, 51
The constant appearance of HIV in children highlights the need for dentists and physicians to diagnose
diseases such as tooth decay in early stages, focusing treatments on prevention and maintenance of a
healthy oral cavity, thus avoiding complications;47 the use of diagnostic criteria to identify carious
processes in early stages is therefore relevant.
The most frequently reported risk factors for caries in adults and children with HIV are the immune
status and the percentage of CD4 count.52-53 This pattern is not so clearly present in this study, since the
conditions of the infant population are very different from those of the adults, such as transmission type,
the time elapsed since the disease was acquired, its evaluation, and the CD4 component (< 500 CD4).
These results may be explained because an increased number of patients in the Pediatric HIV Clinic in
Cali have been immunologically controlled over the years, and therefore very few patients (5) have
severe immunosuppression, making it difficult to establish connections between immunological status
and dental caries. Our findings are similar to those reported by Beena,47 who found association between
caries prevalence and decreased absolute CD4 count, although these findings are not statistically
representative and differ from those reported by Castro et al,54 who found out a high prevalence of caries
in patients in advanced stages of the disease and with more severe degrees of immunosuppression.
No statistically significant associations were found between caries and detectable viral load (OR 0.17; p
= 0.86), contrary to the report by Sahana et al,21 who attribute the low prevalence of caries to knowledge
on oral health and to the elimination of high sugar contents from children’s diet.
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The medicines prescribed for children infected with HIV are mostly syrups with a high sucrose content,
which have been reported to produce low pH and are therefore highly cariogenic.53 This study did not
establish this cariogenic potential because, while it is true that the hosts are individuals, the exposure
factor was the same for all patients as they have continuously received HAART therapy, usually take
their medicines with water, and do not brush teeth afterwards.
A statistically significant association was found between the presence of dental caries and poor oral
hygiene, assessed by the presence of bacterial plaque with OR = 5.23. This association was maintained
when the model was adjusted to children with poor oral hygiene, showing independent association with
caries, with an adjusted OR = 4.02. Aguiar Ribeiro et al20 achieved similar results, finding out a
correlation between the presence of carious activity and bacterial plaque thickness (Spearman
correlation test, Rs = 0.49).
The present study explores only one biological model for the development of dental caries, which is a
weakness of the study, considering the current approach to tooth decay, which transforms Keyes
epidemiological triad into a multi-causal model composed by some determinant biological risk factors
combined with concomitant social risk factors. Social factors could not be measured because no
information was available in this regard.
The current knowledge gap on caries prevalence in HIV patients and its associated factors may indicate
a lack of interest among researchers and health personnel towards oral health, thus neglecting this
population and making it more vulnerable; this is then an invitation to include HIV patients in specific
prevention programs.55
One of the strengths of this study is that, as a population census analysis, it controls external validity and
differences between lifetime prevalence and point prevalence of dental caries. The information gathered
from clinical records is reliable since patients were monitored monthly and data were collected by
specialists in dentistry, medicine, nutrition, and laboratory. In addition, there was control of information
bias in the dental variables. Immune status was correctly classified per age, and standardized personnel
oversaw the ICDAS criteria, increasing sensitivity and specificity of the diagnosis.
The possible biases of the study are related to the patients’ recollection to provide information about
hygiene for the medical records.
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The present study made it possible to know for the first time the oral health situation of pediatric patients
with HIV in southwestern Colombia. Since these patients currently enjoy higher levels of life
expectancy, they need more programs for the control oral diseases, including dental caries. The study
also recognizes the importance of controlling the immune status of HIV patients as it helps control other
risk factors.
Prospective studies are recommended to establish associations between caries and HIV in
immunologically controlled and non-controlled patients, as well as further analysis of the correlation of
immune status with average number of decayed teeth, lesions activity, and degree of severity.

CONCLUSIONS
The use of caries-recording systems including precavitated lesions is currently an important tool to
characterize the stage of lesions. Punctual prevalence (active caries) and lifetime prevalence (caries
experience) in patients from the Pediatric HIV Clinic in Cali are high when assessing cavitated and
precavitated lesions (ICDAS 2-6), and thus the presence of bacterial plaque is a possible risk factor. The
patients’ immune status was not an important factor, considering that the study population was
immunologically stable at the time of examination.
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