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Abstract: Background: AIDS progression is faster in children than adults. Little is known 

about the oral health status of children living with HIV. Aim: To carry out a literature 

review about the oral health conditions of children living with HIV in order to observe if 

this specific population presents different oral health conditions compared to children 

without HIV infection. Methods: A documental study of literature review was carried out. 

Studies were searched at PubMed using “oral health”, “children”, “HIV” and “AIDS” as 

keywords. Papers published between 2001 and 2011 were included. After applying the 

exclusion criteria and complete reading of the selected studies, other articles were selected 

from the references lists of the first ones. Results: Firstly, 24 studies were identified. 

Among them, 65.5% were excluded according to the exclusion criteria. From the five 

selected articles, another five from the references of these were included. Only one article 

compared the oral health conditions of children living with HIV with controls without HIV 

infection. Conclusions: Only 10 papers contained information on the oral health conditions 

of children living with HIV, and just one compared the results with controls. The few 

studies found were insufficient to establish the oral health condition profile of children 

living with HIV. This lack of information could represent the lack of interest of researchers 

and health authorities in more integrative care and can result in neglect with this specific 

population of children. 
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1. Introduction 

One child is infected by HIV each minute around the world [1]. Most HIV infection cases occur by 

the vertical path. There is evidence that about 65% of cases occur late in pregnancy, mainly during 

childbirth. The remaining 35% occur intrauterine, mainly in the last weeks of pregnancy. 

Breastfeeding is contraindicated, because it represents an additional transmission risk from 7% to 22%, 

which is increased with each exposure to breastfeeding [2,3]. 

There are reported cases of HIV infection by sexual abuse in children, which is especially important. 

In this situation, the risk of infection from sexual intercourse with an infected partner is estimated to be 

about 0.1% to 0.3%. However, this kind of risk in childhood and adolescence is potentially higher due 

to the lower thickness of vaginal epithelium in young girls, cervical ectopia in adolescents, trauma and 

the occurrence of other sexually transmitted diseases [4]. 

AIDS progression is faster in children than adults [3]. The variation in the disease progression is 

related to the period of infection, the viral load at equilibrium, the viral genotype and phenotype, the 

body’s immune response and the individual genetic constitution [4]. The child presents primary 

viremia in early life due to the immature immune system, making him/her susceptible to an 

immunological dysfunction framework and, consequently, to developing opportunist infections [3,4], 

like candidiasis. Other orofacial disorders can occur, such as cervicofacial lymphadenopathy, salivary 

gland increase, xerostomia, oral herpetic stomatitis, petechiae and gingivitis [5,6]. 

Among children living with HIV, the prevalence of caries and gingival problems is unclear. 

However, there is a potential for these to be increased [7]. This can occur due to the higher 

consumption of medicines with sugar content, the higher consumption of sweetened foods, inadequate 

hygiene habits, decreased salivary flow and, consequently, the decreased buffer capacity of saliva and 

of electrolytes and proteins, which inhibit cariogenic microorganism growth. 

On the other hand, the use of antiretroviral therapy is pointed to as one reason that contributes 

significantly to the decrease of oral lesions in soft tissues in children living with HIV [8]. 

Antiretroviral therapy in children aims to reduce morbimortality, improve quality of life, ensure 

adequate growth and development, preserve, improve or reconstitute the immunologic system in order 

to reduce the occurrence of opportunist infections and provide maximum and prolonged suppression of 

HIV replication, reducing the risk of resistance to antiretroviral therapy [3]. 

Little is known about the oral health status among children living with HIV. Changes in oral health 

conditions can affect the quality of life, complicate treatment systems and create or exacerbate 

nutritional and psychosocial problems [9]. The objective of this study was to extensively review the 

literature regarding this theme, aiming to point out a framework for the oral health conditions of 

children living with HIV. 

2. Methods 

This is a documental study of literature review. Studies were searched at PubMed using “oral 

health”, “children”, “HIV” and “AIDS” as keywords. Papers published between 2001 and 2011 were 

included first. After, the following exclusion criteria were applied: studies not including oral health 

clinical conditions, literature revisions and other non-scientific reports.  
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After the complete reading of each article that was found, other articles were selected from the 

references of those articles. These strategies are shown in Figure 1. 

Figure 1. Methodological flowchart of the search for articles. 

 

All selected articles were read and analyzed in relation to the methodological design and the main 

results. This information was summarized according to the year of publication, study aim, sample, age 

group and main reported results. 

3. Results 

Firstly, 24 studies were identified. Among them, 19 (65.5%) were excluded according to the 

exclusion criteria. From the five selected articles, another five were included, which were selected 

from the reference lists of the original five articles. 

Only one article compared the oral health conditions of children living with HIV with controls 

without HIV infection. The characteristics of this study and of all other included studies are presented in 

Table 1. 
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Table 1. Studies on the oral health clinical conditions of children living with HIV (2001–2011). 

Author (Year) Aims Sample and Age Group Main Results and Conclusions 

Portela et al. (2001) [10] 

Determining the gingival health 

condition and its relation with the 

number of leukocytes and 

immunosuppression degree. 

n = 35 

 

- gingival changes: 80%; 

- linear gingival erythema: 8.6%; from them, all 

presented with severe immunosuppression  

and leukopenia; 

- the frequency of patients with leukopenia and 

severe immunosuppression was higher in those with 

some gingival change.  

Grando et al. (2002) [11] 
Evaluating the prevalence of  

oral manifestations.  

n = 184 

zero to 13 years old 

- cervicofacial lymphadenopathy: 94.0%; 

- increase of parotid volume: 39.7%; 

- erythematous candidiasis: 29.4%; 

- petechiae: 16.9%; 

- gingivitis: 11.7 %; 

- xerostomia: 11.0%; 

- angular cheilitis: 10.2%. 

Fabro et al. (2002) [5] 
Evaluating dental and  

mucosa conditions. 

n = 105 

zero to 12 years old 

- dmf-t average: 6.3; 

- DMF-T average: 1.8; 

- increase of parotid volume: 35.2%; 

- acute pseudomembranous candidiasis: 34.3%; 

- cervical lymphadenopathy: 32.4%. 

Ribeiro et al. (2002) [7] 

Evaluating if the quality and quantity 

of biofilm represent important factors 

in caries activity and gingivitis. 

n = 56  

zero to 14 years old 

- visible biofilm: 87.5%; 

- gingivitis: 58.9%; 

- active caries lesions: 73.2%; 

- quality and quantity of biofilm on dental surfaces 

represent important factors in etiologic caries 

activity and gingivitis. 
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Table 1. cont. 

Author (Year) Aims Sample and Age Group Main Results and Conclusions 

Álvarez Loureiro et al. (2007) 

[12] 

Determining the oral health state of 

Uruguayan children.  

n = 76 

one to 17 years old 

- dmf-t: 4.52 ± 6.2 in the deciduous dentition and 

4.42 ± 3.35 in the mixed dentition;  

- DMF-T: 1.28 ± 1.72 in the mixed dentition and  

2.8 ± 2.4 in the permanent dentition; 

- any kind of malocclusion: 51.8%; 

- gingivitis: 75.0%; 

- candidiasis: 16.0%; 

- herpetic lesions: 8.0%; 

- parotid gland hypertrophy: 11.6%; 

- pilous leukoplakia: 2.4%; 

- GUNA: 0.7%. 

Blignaut (2007) [13] 
Determining the needs of children’s 

oral health. 

n = 87 

three to seven years old 

- early caries: 21.8%; 

- severe pain: 5.7%; 

- candidiasis:13.8% 

- bleeding associated with oral mucosa  

ulceration: 4.6%  

Dornelas et al. (2008) [6] 

Verifying the prevalence of orofacial 

manifestations and its correlation with 

immunological classification.  

n = 21 

two to 12 years old 

- orofacial manifestations: 71.4%; 

- cervicofacial lymphadenopathy: 28.5%; 

- parotid gland hypertrophy: 23.8%; 

- pseudomembranous candidiasis: 19.0%; 

- angular cheilitis: 19.0%; 

- linear gingival erythema: 4.7%; 

- oral lesions more prevalent among those who 

presented severe immunosuppression: 

pseudomembranous candidiasis (60.0%); 

- significant statistical correlation (p = 0.039)  

among oral manifestations and the  

immunosuppression degree.  
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Table 1. cont. 

Author (Year) Aims Sample and Age Group Main Results and Conclusions 

Sowole et al. (2009) [14] 

Evaluating oral manifestations, the 

oral health state and the need  

for treatment.  

n = 55 

six months to 16 years old 

- good oral hygiene: 69.1%; 

- gingivitis: 25.5%; 

- caries: 30.9%; 

- restoration treatment need: 38.2%; 

- most frequent oral lesion: candidiasis. 

Kelly et al. (2009) [15] 

Determining the risk factors and the 

prevalence of caries in an HIV-

infected children group (GI) and in 

children without HIV infection (GII). 

GI: n = 133; age average 6.8 

years old. 

GII: n = 85; age average 8.1 

years old. 

- no significant difference in dmf-t/DMF-T; 

- dmf-t: 6.4 (GI) and 8.0 (GII);  

- DMF-T: 1.0 (GI) and 1.4 (GII); 

- significant association between dmf-t and the habit 

of eating sucrose between meals (p < 0.05), 

although, in the GI group, this habit was  

more frequent; 

- 78.9% of GI used combined antiretroviral  

therapy, and this medicine presented a high 

cariogenic potential. 

Damle et al. (2010) [16] 

Evaluating gingival conditions, caries 

and lesions in the oral mucosa related 

to CD4 counting. 

n = 234 

two to 15 years old 

- maximum scores of dmf-t/dmf-s observed in 

children with CD4 between 200–500 cells/mm
3
; 

- a higher average of DMF-T/DMF-S in children 

with CD4 lower than 200 cells/mm
3
; 

- plaque averages; gingival bleeding with higher 

scores in individuals with CD4 lower than 200 

cells/mm
3
; no statistical significance; 

- most frequent oral lesions:  

pseudomembranous candidiasis. 
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4. Discussion 

This review was performed aiming to observe if children living with HIV present a different oral 

health status compared to those without HIV infection. However, only 10 papers contained information 

on the oral health conditions of children living with HIV, and only one compared the results with 

controls of children without HIV infection. It seems that these numbers are insufficient to draw a 

panorama of the oral health conditions of children living with HIV. 

The lack of studies involving this specific population of children represents a lack of interest of 

dental researchers and public health policy makers in providing information for planning integrative 

care to children living with HIV. Knowing if these children have or do not have a different oral health 

profile is essential, since they are exposed to different health situations that could raise their risk of 

developing dental caries, gingivitis, opportunist infections and other oral conditions. One example 

could be the antiretroviral therapy prescribed in sweetened oral solution medicines that represents a 

higher risk for enamel demineralization and, therefore, caries development. Another example could be 

related to the immature immune system, making the child susceptible to an immunological dysfunction 

framework and, consequently, to developing opportunist infections. 

However, considering this panorama, it becomes important to describe and to discuss the few 

studies found. Some of them [5,12,13,14,16] evidenced general conditions of oral health, including 

dental conditions and oral mucosa conditions. The results have shown that children living with HIV 

present a high prevalence of dental caries and manifest oral soft tissues lesions related to HIV 

infection. Nevertheless, these studies did not compare the prevalence of caries with control children 

without HIV infection. Due to this methodological limitation, the eventual difference in caries 

prevalence remains unclear. Howsoever, the high prevalence of caries is noticed when it is compared 

to the goal established by the World Health Organization (WHO) [17] for 2010: a maximum of one 

tooth with caries per child in the age group from zero to 12 years old. This goal is for all children and 

does not mention children living with HIV. 

Only one study compared the prevalence of caries in children living with HIV with controls.  

Kelly et al. [15] concluded that both groups presented exposure to several risk factors for caries, and 

both presented a high prevalence of the disease. The chronic use of medicine using sweetened vehicles 

could be considered as a relevant factor for children living with HIV in addition to other classical 

etiologic factors for dental caries. However, in the group of children without HIV infection, the habit 

of sucrose intake between meals was demonstrated to be an important factor related to the high 

prevalence of caries. 

In relation to malocclusion, only one study was found. Álvarez Loureiro et al. [12] found a prevalence 

of 52% without detailing which kinds of malocclusion were found to be more common. It is also 

important to notice that this study did not mention a control group. This fact points to the impossibility 

of elucidating if children living with HIV present a different malocclusion status compared to those 

without HIV. 

Concerning periodontal diseases, as the immune system becomes weaker, the individual becomes 

more susceptible to periodontal diseases [18]. Indeed, Portela et al. [10] showed that four-to  

nine-year-old children with leukopenia and severe immunosuppression presented more gingival 
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alterations. Gingivitis and linear erythema were the more frequent periodontal diseases reported by 

Alves et al. [19]. 

In individuals living with HIV, about 40% of the signals and symptoms are located in the head and 

neck regions [11]. Candidiasis [5,11,12,13,14,16], cervicofacial lymphadenopathy [5,6,11], the increase of 

parotid volume [5,6,11,12], petechiae [11], xerostomia [11] and herpetic lesions [12] were the most 

frequent soft tissue lesions related to HIV in children living with this condition. 

Candidiasis is the most frequent opportunistic disease that affects people living with HIV. 

Undoubtedly, about 90% of individuals who live with HIV present at least one oropharyngeal 

candidiasis episode during the period with AIDS [20]. It can appear in the pseudomembranous form, 

erythema or angular cheilitis. In these individuals, the lesions are more severe and are more resistant to 

conventional treatment. The lesions are much more extensive, and they can scatter to the esophagus. 

The presence of candidiasis scattered to the esophagus is one of conditions that can define AIDS in 

people living with HIV, and it is considered a signal of disease evolution [20]. 

Cervicofacial lymphadenopathy is a very important condition for differential diagnosis and is an 

orofacial manifestation very frequent in children living with HIV. It is characterized by the increase of 

the floating volume of lymphnodes, and the diagnosis can be defined by the palpation of them. It can 

be part of a generalized lymphadenopathy [11]. 

The increase of the salivary glands, mainly the parotid, can be related to changes in the 

immunologic state or related to infections by cytomegalovirus or Epstein–Barr. However, this is not 

clear enough [19]. Xerostomia is one of the main complaints of people living with HIV. Guggenheimer 

and Moore [21] point out that xerostomia is a very uncomfortable condition, leading to severe oral 

repercussion, like cervical caries and a high incidence of oral candidiasis. The presence of oral herpetic 

lesions is reported in the study [19]. The main characteristic of herpetic infection in children living 

with HIV is the lesion relapse, becoming chronic with larger lesions, scattered and with a longer 

duration [19]. The presence of oral leukoplakia is rare in children [19]; however,  

Álvarez Loureiro et al. [12] demonstrated a prevalence of 2.4% in their study. 

As oral manifestations of AIDS commonly occur prior to systemic manifestations, the early 

diagnosis of oral lesions, clearly and precisely done by health professionals, including dentists, 

becomes indispensable. A condition of performing a precise early diagnosis is the existence of enough 

knowledge and research on the oral health conditions of people living with HIV, especially children. 

Some limitations should be considered when analyzing the results of this study. Probably the main 

one is the restricted period of data collection. This may represent a period in which the consequences 

of the disease have been minimized, such as by the use of anti-retroviral drugs, with the consequent 

reduction of HIV-related oral conditions. 

It can be concluded that the few studies found are insufficient to establish the profile of the oral 

health conditions of children living with HIV. This lack of information could represent the lack of 

interest of researchers and health authorities for a more integrative care and can result in neglect with 

this specific population of children. 
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