
RESUMEN
El propósito de este trabajo fue evaluar la variación del punta-
je registrado para las subescalas 1 y 2 de la escala de creencias
relativas a la salud bucal (DCBS) en relación a la necesidad de
tratamiento odontológico, la progresión clínica de la infección
viral, la necesidad de tratamiento médico, la edad y el género
de pacientes VIH+. El cuestionario correspondiente a la DCBS
se administró aleatoriamente a 102 pacientes VIH+ concur-
rentes al Hospital Juan A. Fernandez, Buenos Aires, Argentina.
Para cada una de las 29 proposiciones de las subescalas 1 y 2
de la DCBS los pacientes indicaron su parecer en una escala
tipo Likert de 5 grados que iban desde “completamente en
desacuerdo” hasta “completamente de acuerdo”. La necesidad
de tratamiento odontológico se determinó a través del Indice
de Necesidad de Tratamiento de Caries de la Comunidad
(INTCC) y del Indice de Necesidad de Tratamiento Periodontal
de la Comunidad (INTPC). De la historia clínica médica de
cada paciente se recabaron datos correspondientes al recuento
de linfocitos T CD4, episodios de candidiasis faringoesofágica,
tuberculosis, neumonía y hospitalización a raíz de enfer-

medades oportunistas afines a la infección por el VIH. Se con-
struyó un modelo de regresión lineal tomando como variable
dependiente el número de proposiciones que reflejaban creen-
cias erróneas sobre salud bucal mientras que las restantes
variables en estudio se tomaron como independientes. El 65.7%
de los pacientes en estudio correspondió a pacientes de género
masculino (36.0 ± 0.87 años de edad) y el 34.3% restante a
pacientes de género femenino (36.11 ± 1.21 años de edad). Las
ocho variables independientes resultaron significativas para el
modelo lineal (F(8,93) = 93.20, p < 0.05; R = 0.80). Los parámet-
ros estimados para el modelo resultaron positivos excepto para
el recuento de linfocitos T CD4. Los resultados indican que la
DCBS resulta un instrumento útil para identificar a los
pacientes VIH+ como un grupo de riesgo de caries y enfer-
medad periodontal dadas las creencias erróneas sobre salud
bucal que poseen y sugieren la necesidad de intervenciones
educativas de salud bucal en estos pacientes.

Palabras clave: VIH, caries dental, salud bucal, estado de
salud, conducta de salud.

ABSTRACT
The aim of this work was to assess the score variation of scales 1
and 2 of the DCBS (Dental Coping Beliefs Scale) of beliefs on
oral health regarding oral health needs, clinical progression of
the viral infection, medical care needs, age and gender in HIV+
patients. The DCBS was randomly administered to 102 HIV+
patients at the “Juan A. Fernandez Hospital”, Buenos Aires,
Argentina. For each of the 29 items, patients indicated their
responses on a five point scale ranging from “strongly disagree”
to “strongly agree”. Oral health needs were assessed through the
CCITN (Community Caries Index of Treatment Need) and the
CPITN (Community Periodontal Index of Treatment Need). Data
on CD4 cell count, pharyngeal-esophageal candidiasis, tubercu-
losis, pneumonia and hospitalization because of HIV-related

opportunistic diseases were recorded. A linear regression model
was built in which the number of items reporting wrong dental
beliefs was the dependent variable and the remaining variables
were independent. Altogether 65.7% were male (36.0 ± 0.87 y.o.)
and 34.3% were female (36.11 ± 1.21 y.o.) patients. The eight inde-
pendent variables were significant for the model (F(8,93) = 93.20, 
p < 0.05; R = 0.80). The estimated parameters were all positive
except for CD4 cell counts. The results demonstrate that the
DCBS was useful to identify HIV+ patients as a caries and peri-
odontal disease risk group because of their wrong dental beliefs
and suggests the need of dental education interventions.

Key words: HIV, dental caries, oral health, health status, health
behavior.
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INTRODUCTION

HIV+ patients are considered a caries risk group1,2

and caries prevalence is associated with the use of

sweetened liquid medicines and carbohydrate-

enriched diets3, low adherence to oral health pro-

grams4 and low salivary flow rate5. Several authors

have reported a significantly higher dental and peri-

odontal treatment need in HIV+ patients6-9. However,

little is known about dental beliefs of HIV+ patients

on the development of dental caries and periodontal

disease. For instance, the influence of the viral infec-

tion on oral health self-care has not been studied yet.

The Dental Coping Beliefs Scale10 (DCBS) was

designed to evaluate misconceptions or wrong

beliefs about dental disease and was found to be use-

ful in measuring cognitive changes following oral

hygiene interventions11. The DCBS consists of 44

items grouped in 4 sets. The set labeled internal locus

of control (scale 1) comprises 15 items about the role

of the patient as a directly responsible individual for

oral health, whereas the set labeled external locus of

control (scale 2) includes 14 items about the role of

the dentist in the patient’s oral health. It is worth not-

ing that the DCBS also helps identify potential caries

and periodontal risk patients on the basis of the report

of the patient’s wrong beliefs. Since research on the

dental beliefs of HIV+ patients will undoubtedly help

improve the oral health care planning, we decided to

undertake this study to provide new background in

this field. The aim of this work was to assess the score

variation of scales 1 and 2 of the DCBS regarding

oral health needs, clinical progression of the viral

infection, medical care needs, age and gender in

HIV+ patients. We tested the hypothesis that the den-

tal and periodontal treatment needs in HIV+ patients

are associated with wrong beliefs influenced by sys-

temic medical conditions.

MATERIALS AND METHODS

Study population
Serving as participants were 102 HIV+ randomly

selected patients of any age and either sex. Subjects

were recruited at the Infectious Diseases Unit,

“Juan A. Fernandez” Hospital, Buenos Aires,

Argentina. All of the patients were diagnosed with

positive serology for HIV at least 5 years prior to

the study and were under antiretroviral drug thera-

py. Patients suffering from HIV-non-related sys-

temic diseases were excluded. Each patient signed

the informed written consent prior to enrollment.

Oral health care needs assessment
Dental and periodontal treatment needs were

assessed through the CCITN12 (Community Caries

Index of Treatment Need) and CPITN13 (Commu-

nity Periodontal Index of Treatment Need) respec-

tively. Oral exams were performed by three

previously calibrated dental examiners.

Medical conditions assessment
Data on CD4 cells count (cells/mm3), pharyngeal-

esophageal candidiasis, tuberculosis, pneumonia

and hospitalization because of HIV-related oppor-

tunistic diseases were collected from the medical

clinical record. Except for CD 4 cell counts, data

were expressed as the number of episodes of each

disease.

Dental beliefs assessment
Scales 1 (Internal locus of control, 15 items) and 2

(External locus of control, 14 items) from the

DCBS10 were taken as an index of dental beliefs.

Those scales altogether make up a 29-item scale

with score ranging from 29 to 145. For each of the

29 items, subjects indicate their responses on a five

point scale ranging from “strongly disagree” to

“strongly agree”. The questionnaire was adminis-

tered to patients prior to oral exam.

Data analysis
Mean values and SEM were calculated for age, CD4

cell count, number of episodes of pharyngeal-

esophageal candidiasis, tuberculosis, pneumonia,

hospitalization because of HIV-related opportunistic

diseases, CCITN, CPITN, number of items reporting

disagreement on scales 1 and 2 of DCBS and the

global score resulting from the sum of the scores (1

to 5) assigned to each of the items. Differences in

mean values between data from male and female

patients were tested for statistical significance by

Student’s t test. The level of significance used was

p< 0.05. A linear regression model was built in which

the number of items reporting wrong dental beliefs

was the dependent variable and the remaining vari-

ables were independent. The model was analyzed by

the least square method and the contribution of each

variable was assessed by partial F tests.

RESULTS

Altogether 65.70% of the respondents were males

and 34.30% were females aged 36.0 ± 0.87 y and
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36.11 ± 1.21 y respectively. The differences in age

did not reach statistical significance (t(100) = 0.36,

p=0.71).

Oral health care needs assessment revealed a great

need of treatment (Fig. 1A). Altogether 54% of the

sample needed dental prosthetic treatment and 45

% needed tooth removal or endodontic treatment.

Mean CCITN was 11.06 ± 0.22. Differences in

mean CCITN between male (11.32 ± 0.29) and

female (10.57 ± 0.46) patients were not significant

(t(100) = 1.67, p = 0.09 ). Periodontal conditions (Fig.

1B) revealed supragingival tartar in 68% of the

sample, whereas 24% showed 4-5-mm periodontal

pockets. The remaining 8% showed 6-mm patho-

logical pockets. The mean CPITN was 2.25 ± 0.06.

Differences in mean CPITN between male (2.46 ±

0.08) and female (2.31 ± 0.10) patients were not

significant (t(100) = 1.09, p = 0.27).

Mean CD4 cell count was 345 ± 12 cells/mm3. Dif-

ferences in CD4 cell counts were not significant

(t(100) = 1.19, p = 0.23) between male

(334.80 ± 13.39 cells/mm3) and fe -

male (365 ± 22.30 cells/mm3) patients.

The mean number of episodes of

pharyngeal-esophageal candidiasis

was 0.94 ± 0.13. Male patients had

1.01 ± 0.17 episodes of candidiasis,

whereas female patients had 0.80 

± 0.19 episodes of candidiasis. Dif-

ferences were not significant (t(100) =

0.78, p = 0.43).

Pneumonia episodes (0.80 ± 0.11) were not found to

be significant (t(100) = 0.56, p = 0.57) between male

(0.85 ± 0.11) and female (0.71 ± 0.19) patients.

As for tuberculosis episodes, clinical records

showed a mean value of 0.4 ± 0.11. Male patients

showed a mean value of 0.40 ± 0.14 whereas the

mean value for female patients was 0.71 ± 0.19.

Mean values were not significantly different (t(100)

= 1.81, p = 0.07).

Hospitalization because of HIV-related opportunistic

diseases showed a mean value of 1.14 ± 0.14 times.

The mean values recorded for male and female

patients were 1.05 ± 0.17 and 1.28 ± 0.21 times

respectively. Statistically significant differences in

mean values were not found (t(100) = 0.79, p = 0.42).

Table 1 depicts the means and standard errors

derived from the scales 1 and 2 of the DCBS. The

global score was found to be significantly higher

for male patients. The global score was in average

36% lower than the maximal recordable value. The

Dental beliefs and oral health needs 83

Vol. 22 Nº 2 / 2009 / 81-86 ISSN 0326-4815 Acta Odontol. Latinoam. 2009

Fig. 1: Oral health care needs. A. Dental treatment need. 102 patients distributed according to CCITN values (6 indicates caries
treatment need, 7-10 indicate tooth removal or endodontic treatment need, 11-14 indicate prosthetic treatment need). B. Peri-
odontal treatment need. Patients distributed according to CPITN values (2 indicates supragingival tartar control need, 3 indi-
cates treatment need of 4-5-mm pathological pocket, 4 indicates treatment need of pockets deeper than 6 mm).

Table 1: Scores on the DCBS

Female Male
(n = 67) (n = 35) t p-value

Scale 1 55.12 ± 1.20 50.17 ± 0.95 3.22 0.002*
Scale 2 39.07 ± 0.61 40.48 ± 0.50 1.77 0.080

Total 94.19 ± 0.86 90.65 ± 0.65 2.91 0.004*

Means and standard errors of scores recorded on selected scales of the
DCBS. Maximal recordable score values were 75 and 70 for scale 1 and 2
respectively. *Statistically significant (p < 0.05).



mean score value derived from scale 1 was signifi-

cantly higher in female patients, whereas signifi-

cant differences were not observed for scale 2.

There was a mean of 4.89 ± 0.30 items reporting

wrong dental beliefs in scales 1 and 2 of the DCBS.

The distribution ranged from 0 to 12 and was nor-

mal. There were eight independent variables that

were significant in the regression model in which

the dependent variable was the number of items

reporting wrong dental beliefs (Table 2). The esti-

mated parameters were positive except for the CD4

cell count. This fact indicated that wrong dental

beliefs were directly associated with age, a great

caries and periodontal treatment need and more

episodes of pharyngeal-esophageal candidiasis,

pneumonia, tuberculosis and hospitalization

because of HIV-related opportunistic diseases. Con-

versely, wrong dental beliefs were inversely associ-

ated with CD4 cell count. The adjusted mean (4.73

± 0.36) of the items reporting wrong dental beliefs

calculated using the parameters of the regression

analysis was not significantly different (t(202) = 0.65,

p = 0.61) from the observed mean (Fig. 2).

Fig. 2 shows the mean number of items reporting

wrong dental beliefs with respect to scales 1, 2 and

gender. The observed means for scale 1 were sig-

nificantly different (t(100) = 2.03, p = 0.04) between

male (3.88 ± 0.39) and female (2.74 ± 0.41)

patients. Differences in mean values for scale 2

between male (1.35 ± 0.14) and female (1.48 ±

0.21) patients did not reach statistical significance

(t(100) = 0.52, p = 0.59). However, when mean val-

ues for scale 1 were compared to those for scale 2,

significant differences were observed for both male

(t(132) = 6.08, p < 0.0001) and female (t(68) = 2.70, 

p = 0.009) patients.

DISCUSSION

Employing CCITN and CPITN, this study revealed

a great dental and periodontal treatment need in
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Table 2: Regression analysis

Dependent variable: No. of items reporting wrong dental beliefs.

Independent variable df F p-value β SE

Age (years) 1 10.78 0.001* 0.18 0.08

CCITN 1 30.47 < 0.00001* 0.29 0.10

CPITN 1 4.05 0.046* 0.12 0.06

CD4 count (cell /mm3) 1 6.90 0.010* -0.15 0.05

Pharyngeal-esophageal candidiadis 1 7.33 0.008* 0.23 0.07
(No. of episodes)

Pneumonia (No. of episodes) 1 3.95 0.049* 0.10 0.05

Tuberculosis (No. of episodes) 1 3.97 0.048* 0.11 0.05

Hospitalization (No. of episodes) 1 4.19 0.043* 0.14 0.07

Overall significance of the model: F(8,93) = 93.20, p < 0.05; R = 0.80, R2 = 0.64.

Least square regression analysis of the effect of age, oral conditions, immunological conditions and HIV-related opportunistic
infections on the number of items reporting wrong dental beliefs. *Statistically significant (p < 0.05).

Fig. 2: Items reporting wrong dental beliefs. Observed means
and standard errors of items reporting wrong dental beliefs
(scales 1 and 2) on DCBS for 102 patients. (*) Adjusted means
and standard errors after adjustment for age and oral and
medical conditions obtained from least-square regression
model in Table 2.



HIV+ patients as previously reported by several

authors using different methods6,7,8,9,14.

The score on scale 1 and 2 (DCBS) was inversely

associated with the observed treatment needs. DCBS

observed score values were in average 36% lower

than maximal recordable values. According to the

interpretation of the DCBS score, this result indicates

beliefs consistent with a poor role of the individual

as an active participant in ensuring oral health and

increased longevity of teeth. Hence, the DCBS was

useful to identify patients with a great oral health care

need because of their wrong dental beliefs. The find-

ing of wrong dental beliefs as an explanatory vari-

able of the oral health care needs in HIV+ patients

suggests the need of dental education interventions.

The wrong dental beliefs observed in HIV+ patients

should therefore be taken into account when design-

ing specific oral health care programs for these

patients at both individual and community levels. A

few authors15,16 reported on the planning of health

services for HIV+ patients, suggesting that health

programs should include dental benefits. This study

provides evidence supporting that suggestion.

This study found evidence that the DCBS was a use-

ful tool to identify the oral treatment need of HIV+

patients because of wrong oral health beliefs. Never-

theless, it should be born in mind that the DCBS

questionnaire administered in this study was a Span-

ish adapted version that included only scales 1 and 2.

Regarding this point, it is worth mentioning that the

use of the adapted questionnaire was part of the vali-

dation process of the Spanish version of the DCBS.

Another important finding concerned the higher

contribution of the items on scale 1 (Internal Locus

of Control) to the total number of items reporting

wrong dental beliefs. This fact points out the need

of effective motivation so as to emphasize the role

of the individual as an actively involved participant

in ensuring optimal oral health.

This study originally hypothesized that scores on

DCBS (scales 1 and 2) would be higher for female

patients. For this reason, data from male and female

patients were compared. As health programs give

priority to women’s health care, a lower number of

wrong health beliefs in this group was expected.

Our results exhibited a trend this direction.

The results reported in this study showed an associ-

ation among systemic health status, wrong dental

beliefs and oral health care needs. This fact suggests

that the ideal management of HIV+ patients should

involve the collaborative efforts of physicians and

dentists to optimize patient treatment and minimize

secondary complications deriving from the oral

cavity. That is, communication between medical

and dental professionals should be improved in

order to deliver more effective care to patients as

reported by Migliorati & Madrid17.

Wrong dental beliefs concerning dental self-care were

found to depend on medical variables related to the

progression of HIV infection. Recently, Hillman18

reported on knowledge regarding HIV/AIDS in adult

individuals. The author found evidence of wrong

beliefs on general health and HIV-related diseases. In

this respect, the HIV+ patient might likely assume

that the development of oral diseases as the HIV

infection progresses is due to the viral infection itself,

not to the lack of oral self-care or unmet dental treat-

ment needs for instance. That is, wrong beliefs regard-

ing HIV infection might lead to wrong dental beliefs.

Another point to be discussed concerns the impli-

cations of the report of wrong dental beliefs in

HIV+ patients. It clearly indicates the need of den-

tal education interventions but also implies that

wrong dental beliefs are likely a barrier in the access

to oral health care. In this respect, some authors

have described health misconceptions as a barrier

in the access to health services19,20. Particularly,

Kenagi et al.20 reported that dental care was the

most frequently unmet health need in close to half

of a sample of 161 HIV+ patients because of their

lack of dental care demand. Wrong dental beliefs

are likely to account for this fact. Nonetheless, fur-

ther research on this subject is needed.

In conclusion, wrong dental beliefs in HIV+

patients with oral health care needs are dependent

on medical variables related to the progression of

the viral infection and likely determine the demand

for dental treatment. 

Dental beliefs and oral health needs 85

Vol. 22 Nº 2 / 2009 / 81-86 ISSN 0326-4815 Acta Odontol. Latinoam. 2009

ACKNOWLEDGEMENT
This work was supported by grant from the University of
Buenos Aires (Grant UBACyT 0800).

CORRESPONDENCE
Gabriel A. Sánchez, 
CLAPAR 1, Facultad de Odontología, Universidad de Bs.As.,
M T de Alvear 2142, 5º piso, Sector A
(C1122AAH) Buenos Aires - Argentina
E-mail: gabriel@odon.uba.ar



REFERENCES

1. Phelan JA, Mulligan R, Nelson E, Brunelle J, Alves ME,

Navazesh M, Greenspan D. Dental caries in HIV-seroposi-

tive women. J Dent Res 2004;83:869-873.

2. Guteta S, Feleke Y, Fekade D, Neway M, Diro E. Preva-

lence of oral and perioral manifestations in HIV positive

adults at Tikur Anbessa Teaching Hospital Addis Ababa,

Ethiopia. Ethiop Med J 2008;46:349-357.

3. Pomarico L, Czauski G, Portela MB, de Souza IP, Kneipp

L, de Araújo Soares RM, de Araújo Castro GF. Cariogenic

and erosive potential of the medication used by HIV-infect-

ed children: pH and sugar concentration. Community Dent

Health 2008; 25:170-172.

4. Machado FC, de Souza IP, Tura LF, Castro GF. Adherence

to an oral health program for HIV infected children and

adolescents and the attitudes of their caretakers. Cien Saude

Colet 2008;13:1851-1857.

5. Lin AL, Johnson DA, Stephan KT, Yeh CK. Salivary secre-

tory leukocyte protease inhibitor increases in HIV

infection. J Oral Pathol Med 2004;33:410-416.

6. Gelbier M, Lucas VS, Zervou NE, Roberts GJ, Novelli V.

A preliminary investigation of dental disease in children

with HIV infection. Int J Paediatr Dent 2000;10:13-18.

7. Ryder MI. An update on HIV and periodontal disease. J

Periodontol 2002;73:1071-1073.

8. Choromańska M, Waszkiel D. Prosthetic status and needs

of HIV positive subjects. Adv Med Sci 2006;51:106-109.

9. Choromańska M, Waszkiel D. Periodontal status and treatment

needs in HIV-infected patients. Adv Med Sci 2006;51:110-113.

10. Wolfe G, Steward J, Hartz G. Relationship of dental coping

beliefs and oral hygiene. Community Dent Oral Epidemiol

1991;19:111-115.

11. Wolfe G, Steward J, Maeder L, Hartz G. Use of Dental Cop-

ing Beliefs Scale to measure cognitive changes following

oral hygiene interventions. Community Dent Oral Epidemiol

1996;24:37-41.

12. Piovano S, Squassi AF, Bordoni N. Indicadores epidemi-

ológicos de la caries dental. Rev Fac Odont (UBA) 2009

[in press].

13. Ainamo J, Barmes D, Beagrie G, Cutress T, Martin J, Sardo-

Infirri J. Development of the World Health Organization

(WHO) community periodontal index of treatment needs

(CPITN). Int Dent J 1982;32:281-291.

14. Reznik DA. Oral manifestations of HIV disease. Top HIV

Med 2005;13:143-148.

15. Freed JR, Marcus M, Freed BA, Der-Martirosian C, Maida

CA, Younai FS, Yamamoto JM, Coulter ID, Shapiro MF.

Oral health findings for HIV-infected adult medical patients

from the HIV Cost and Services Utilization Study. J Am

Dent Assoc 2005;136:1396-1405.

16. Robinson PG. Implications of HIV disease for oral health

services. Adv Dent Res 2006;19:73-79.

17. Migliorati CA, Madrid C. The interface between oral and

systemic health: the need for more collaboration. Clin

Microbiol Infect 2007;4:11-16.

18. Hillman J. Knowledge, attitudes, and experience regarding

HIV/AIDS among older adult inner-city Latinos. Int J

Aging Hum Dev 2008;66:243-257.

19. Kenagy GP, Linsk NL, Bruce D, Warnecke R, Gordon A,

Wagaw F, Densham A. Service utilization, service barriers,

and gender among HIV-positive consumers in primary care.

AIDS Patient Care STDS 2003;17:235-244.

20. Davis MJ. Issues in access to oral health care for special

care patients. Dent Clin North Am 2009;53:169-181.

86 Gabriel A. Sánchez, Luciana R. D´Eramo, Mercedes A. Cabrini, et al.

Acta Odontol. Latinoam. 2009 ISSN 0326-4815 Vol. 22 Nº 2 / 2009 / 81-86


