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Abstract
Objective: To assess the periodontal status of HIV positive individuals and to compare it with age-and gender-
matched controls. 
Materials and Methods: The cross-sectional study comprised fifty-two HIV positive individuals and fifty-two 
controls. OHI-S and PI were recorded by a single pre-trained and pre-calibrated examiner. 
Results: Based on antiretroviral therapy use, mean OHI-S was higher among HIV positive females undergoing 
therapy. A significant gender difference was observed in the PI score among those on antiretroviral therapy, with 
females having a lower score (p = 0.04). Also, significant gender difference was observed in the mean PI score 
among HIV positive individuals, with males having a higher score. 
Conclusion: There was a significant difference in the overall mean OHI-S score among HIV positive individuals 
and controls (p = 0.03). However, no significant difference was observed when the overall PI score was calculated 
for both groups. (p = 0.95).
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Introduction 
The occurrence of a distinctive form of periodontal dis-
ease as a manifestation of HIV infection was first re-
ported in 1987, when Winkler and Murray described an 
unusual form of gingivitis occurring in HIV seropositive 
individuals which presented as a distinct erythematous 
band at the marginal gingiva and was associated with 
petechiae (1). Reports of periodontal disease prevalence 
among seropositive subjects vary widely. The reported 
prevalence of HIV–associated periodontal diseases in 
HIV seropositive subjects has ranged from 0% to 50% 
affected by HIV-G and from 0% to 22% by HIV-P. Al-
though, some studies have related the progression of 

HIV infection with the presence of gingivitis (2,3) and 
severity of periodontal destruction (4), the more recent 
studies indicate that the association may not be strong 
(5-8) .
Thus, the relationship of periodontal health to HIV in-
fection is an unresolved topic. These contradictory re-
sults could be because of the diversity in study design, 
the clinical criteria used to identify periodontal disease 
and lack of control groups. 
Therefore, the present study was designed to use ob-
jectively measurable clinical indicators to quantify the 
periodontal status in HIV infected individuals for better 
comparison. Thus, the aim was to test the hypothesis 
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that there is no significant difference in the periodontal 
status of HIV positive individuals with age and gender 
matched controls. The objectives of the present study 
were 1) to assess the periodontal status of HIV positive 
individuals and 2) to compare the periodontal status of 
HIV positive individuals with age-matched and gender-
matched controls from the general population.

Materials and Methods
The cross-sectional study protocol was approved by the 
Institutional Research Ethics Committee and written 
informed consent was obtained from all participants. 
Fifty-two HIV-positive adult individuals, visiting for 
regular medical check up at Infectious Disease Cell at 
were included in the study. Their HIV status was tested 
by Enzyme Linked Immunosorbent Assay (ELISA) and 
was confirmed by Western Blot. The control group con-
sisted of fifty-two healthy individuals with no oral com-
plaints, randomly recruited from the general population, 
thereby eliminating the bias of including those seeking 
dental care and were matched to the HIV-positive group 
for age and gender distribution. In both groups partici-
pants were excluded if a) they could not tolerate oral 
examination b) had undergone recent dental treatment 
(within 3 weeks of the study) c) did not give consent.
Clinical examination was carried out with the individual 
seated on a dental chair with adequate illumination. The 
examiner and recorder were trained and calibrated prior 
to the commencement of the study to ensure reliability 
of the indices used. A validation exercise was conducted 
during the study (re-examination of 10% of the subjects) 
to monitor examiner agreement and consistency during 
the course of the study. (Intraexaminer Kappa–0.89)

The oral hygiene status was assessed using Simplified 
Oral Hygiene Index (OHI-S) (9) were in only the six in-
dex teeth were employed. Full mouth Periodontal Index 
(PI) by Russel (10) was used to examine the periodontal 
status. Accordingly, all the gingival tissue circumscrib-
ing each tooth was assessed for gingival inflammation 
and periodontal involvement. 
Statistical analysis of the data was done using Statis-
tical Package for Social Sciences (SPSS) version 12. 
Chi-square test was used to compare between categori-
cal variables. For comparison between the periodontal 
status of the two groups, Independent Mann Whitney 
U test was employed. Multiple group analysis was done 
using Kruskal Wallis and p<0.05 was considered as sta-
tistically significant.

Results
Table 1 reveals the demographic details of the study po-
pulation, the time of diagnosis, use and the duration of 
antiretroviral therapy among the HIV positive individu-
als. Majority of the HIV positive were on the basic regi-
men of antiretroviral therapy (59.6%) for more than 6 
months duration (32.7%).
In HIV positive individuals, no statistically significant 
difference was observed in the mean OHI-S score be-
tween males and females or among males (p=0.76) or 
females (p=0.44) based on the duration from the time of 
diagnosis. However, males had a higher mean PI score 
as compared to females at 1-3 months duration from 
the time of diagnosis which was statistically significant 
(p=0.04).The mean OHI-S score based on the antiret-
roviral therapy use, revealed a statistically significant 
difference among HIV positive females, with those on 

HIV positive 
individuals Controls

Gender Males 30 (57.7%) 30 (57.7%)
Females 22 (42.3 %) 22 (42.3 %)

Age (yrs)

21-30 11 (21.2 %) 16 (30.8 %)
31-40 26 (50 %) 20 (38.5 %)
41-50 11 (21.2 %) 12 (23.1 %)
51-60 3 (5.7 %) 3 (5.7 %)
> 61 1 (1.9 %) 1 (1.9 %)

Time of Diagnosis 
as HIV positive

1-3 months 13 (25 %) -
4-6 months 5 (9.6 %) -
>6 months 34 (65.4 %) -

Antiretroviral 
Therapy Use

Yes 31 (59.6 %) -
No 21 (40.4 %) -

Duration of 
Antiretroviral 
Therapy

1-3 months 9 (17.3%) -
4-6 months 5 (9.6%) -
>6 months 17 (32.7%) -

Table 1. Demographic details of the study population.
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HIV positive
individuals   Controls

p value
Mean Rank Mean Rank

OHI-S 58.61 46.39 0.03*
PI-S 52.66 52.34 0.95

Table 2. Comparison of the overall mean OHI-S score and 
mean PI score among HIV positive individuals and controls.

antiretroviral therapy having a higher score (p=0.03). 
Based on the use and duration of antiretroviral therapy 
(more than 6 months), a significant gender difference 
was observed in the mean PI score, with females having 
a lower score (use–p=0.04; duration–p=0.02)
When the overall mean OHI-S and mean PI scores were 
calculated based on the duration of diagnosis, antiret-
roviral therapy and their duration of use, no significant 
difference was observed in the HIV positive group.
Among HIV positive individuals, the mean PI score re-
vealed significant gender difference, with males having 
higher score (p=0.04). Comparison of the overall mean 
OHI-S score among HIV positive individuals and con-
trols showed a significant difference (p=0.03). Never-
theless, no such significant difference was noticed when 
overall mean PI score was considered between both the 
groups. (Table 2)

Discussion
Periodontal diseases have long been associated with 
systemic diseases. Also, there are numerous references 
to HIV-related periodontal diseases in the literature 
which although, poorly substantiated have established 
that periodontal diseases are part of the expected range 
of HIV-associated conditions (11). In addition, several 
of the previous cross-sectional studies on the prevalence 
of the periodontal disease in HIV–infection lacked an 
adequate control group (6,7,12).
Therefore, the present study was designed not only to 
determine the periodontal status among HIV positive 
individuals but also to compare it with age-matched 
and gender-matched control group. The group of HIV 
positive recruited in this study were those visiting the 
medicine outpatient department for regular check-up 
and hence, were more representative of HIV positive 
patients than those reporting to a dental clinic with oral 
complaints. 
A major purpose of this study was to quantify the peri-
odontal status, as quantitative measures are more ob-
jective, and determine both severity and extent of peri-
odontal disease. Thus, Simplified Oral Hygiene Index 
and Periodontal Index were recorded.

The Simplified Oral Hygiene Index by Greene et al. (9) 
provides a simple quantitative expression of oral cleanli-
ness of the individuals. This index incorporates both oral 
debris and oral calculus, which are factors considered in 
oral cleanliness. It is a reasonably sensitive method for 
assessing oral hygiene in population groups.
The Periodontal Index by Russell (10) estimates the 
deeper periodontal disease by measuring the presence 
/ absence of gingival inflammation, its severity, pocket 
formation and masticatory function. As it is a composite 
index, it records both reversible changes (due to gingivi-
tis) and irreversible changes (tooth mobility) brought by 
deeper periodontal disease and therefore, measures the 
gradient of periodontal disease.
A significant difference between HIV positive individu-
als and controls was observed with respect to overall 
mean OHI-S score with HIV positives having higher 
score. This could be because of the impact of the dis-
ease on oral cleanliness. Nevertheless, no significant 
difference was noted with respect to the overall mean 
PI score. This finding contradicts the results obtained 
by Coates et al. (13) wherein the CPITN index was em-
ployed and the scores were lower among HIV positive 
patients as compared to the general population (p=0.01). 
Likewise, the work of Ranganathan et al.  (14) on Indian 
patients revealed a statistically greater severity and ex-
tent of conventional periodontal breakdown in the pa-
tient cohort than in matched controls. These findings 
could be an overestimation, as CPITN index records 
only few selected teeth and in the present study a full 
mouth periodontal index was used.
Based on the antiretroviral therapy use, a significant dif-
ference (p=0.03) was observed in the mean OHI-S score 
among females, with those on therapy having a higher 
score compared to those not on therapy. Also, a signifi-
cant difference in the mean PI score between males and 
females was noted among those on therapy. These high-
er scores can be attributed to the fact that antiretroviral 
drugs have oral side effects like dry mouth (15). These 
findings do not concur with the results of the study done 
by McKaig et al. (16) wherein HIV-associated peri-
odontitis was significantly associated with HIV-antiret-
roviral therapy (OR=0.3,95% CI=0.1,0.8), with persons 
taking antiretrovirals being one-third as likely to have 
HIV-associated periodontitis as compared to those not 
managed by HIV-antiretroviral therapy.
Comparison of the mean PI score among HIV positive 
individuals based on the gender showed a significant gen-
der difference with males having a higher score (p=0.04).
This was similar to the findings by Martinez-Canut et 
al. (6) wherein only 2.3% females as compared to 13.8% 
males reported of advanced periodontitis. On the other 
hand, Klein et al. (17) reported that periodontal disease 
was significantly more severe among HIV positive wom-
en as compared to HIV positive men (p<0.001).
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This present study was confined to 52 HIV positive in-
dividuals because of logistic reasons. This study reflects 
a need to take sufficiently large group of HIV infected 
patients and make an analysis to show long term effect 
of HIV on periodontal disease severity, with and with-
out antiretroviral drug therapy and related issues. 

Conclusions 
Although periodontal disease has been established as a 
part of the spectrum of conditions associated with HIV 
infection, the links between them remain unclear. HIV-
related periodontal disease undoubtedly exists and can 
be severe in some patients, yet relatively little is known 
about their prevalence and progression. 
However, this study was carried out among a small 
number of HIV positive individuals and reflects a need 
to carry out further studies with large number of sub-
jects to draw strong conclusive results.
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