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CLINICAL MANIFESTATIONS 
OF HIV INFECTION IN THE ORAL CAVITY 

IN CHILDREN

The aim of the study was to analyze the features of clinical 
manifestations of HIV infection in the oral cavity in children.
Research methods. Analysis and generalization of literature 
data about the features of clinical manifestations of HIV 
infection in the oral cavity in children.
Scientific novelty. Systematization of medical and diagnostic 
aspects of lesions of the oral mucosa, salivary glands 
and periodontal tissues, which affect the course 
of the disease. This will allow to develop a pathogenetic 
scheme of treatment and prevention measures, which will 
improve the quality of life of HIV-infected children.
Conclusions. Candidal stomatitis is diagnosed in most 
AIDS patients (up to 75%) and manifests in several clinical 
forms: angular cheilitis, erythematous, hyperplastic 
or pseudomembranous candidiasis. It is believed to be 
suspected of having HIV infection and requires laboratory 
testing for HIV if there is the “sudden” development 
of candidiasis in children who have not previously received 
antibiotics or corticosteroids.
Bacterial infections in HIV-infected children are often caused 
by associations of various pathogens (fusospirochetes, strep-
tococci and staphylococci). Manifestations of these infections 
can be gingivitis, HIV-necrotic lesions of the gums or mucous 
membranes of the cheeks, palate, HIV-chronic periodontitis.
Viral infections often contribute to lesions of the oral 
mucosa in HIV-infected patients. Among the viral infections 
in the clinical symptoms of HIV-infected people are lesions 
of the oral mucosa caused by the herpes simplex virus.
“Hairy” leukoplakia occurs in 98% of HIV patients and is 
a marker of the disease. The origin of “hairy” leukoplakia 
is associated with a high level of replication of Epstein-
Barr virus in the epithelial cells of the tongue.
Salivary gland damage in children with HIV is much 
more common than in adults. They increase and swell, 
hyperplastic changes appear.
Key words: HIV infection, children, diseases of the oral 
cavity.
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КЛІНІЧНІ ПРОЯВИ ВІЛ-ІНФЕКЦІЇ 
В ПОРОЖНИНІ РОТА В ДІТЕЙ

Мета дослідження – вивчення особливостей клініч-
них проявів ВІЛ-інфекції в порожнині рота у дітей.
Методи дослідження. Аналіз та узагальнення літе-

ратурних даних щодо особливостей клінічних проявів 
ВІЛ-інфекції в порожнині рота у дітей.
Наукова новизна. Систематизація лікувально- 
діагностичних аспектів ураження слизової оболонки 
порожнини рота, слинних залоз і тканин пародонта, 
які впливають на перебіг захворювання. Це дозволить 
розробити патогенетичну схему лікувально-профі-
лактичних заходів, що призведе до поліпшення якості 
життя ВІЛ-інфікованих дітей.
Висновки. Кандидозний стоматит діагностується 
в більшості хворих на СНІД (до 75%) і проявляється 
в декількох клінічних формах: ангулярний хейліт, ери-
тематозний, гіперпластичний або псевдомембраноз-
ний кандидоз.
Вважається, що «раптовий» розвиток кандидозу 
в дітей, які раніше не одержували антибіотики або 
кортикостероїди, є підозрою на наявність ВІЛ-інфекції 
й вимагає лабораторного обстеження на ВІЛ.
Бактеріальні інфекції у ВІЛ-інфікованих дітей най-
частіше викликають асоціації різних збудників 
(фузоспірохети, стрепто- і стафілококи). Проявом 
цих інфекцій можуть бути гінгівіт, ВІЛ-некротичні 
ураження ясен або слизової оболонки щік, піднебіня, 
ВІЛ-хронічний пародонтит.
Серед вірусних інфекцій у клінічній симптоматиці  
ВІЛ-інфікованих відзначають ураження слизової оболонки 
порожнини рота, викликані вірусом простого герпесу.
«Волосиста» лейкоплакія зустрічається в 98% хворих 
на ВІЛ-інфекцію та є маркером захворювання. Похо-
дження «волосистої» лейкоплакії пов’язане з високим 
рівнем реплікації вірусу Епштейна – Барра у клітинах 
епітелію язика.
Ураження слинних залоз у дітей при ВІЛ-інфекції 
зустрічається значно частіше, ніж у дорослих. При 
цьому вони збільшуються і набухають, відбуваються 
гіперпластичні зміни.
Ключові слова: ВІЛ-інфекція, діти, захворювання 
органів порожнини рота.

Formulation of the problem. HIV infection 
in children is a pathological condition caused by 
the human immunodeficiency virus (HIV). It is 
characterized by a progressive decrease in the child’s 
immunity. There are no specific clinical symptoms.

Infection of a child with HIV from a mother can 
occur in several ways: during pregnancy, during 
childbirth, during breastfeeding. Also, during life, 
children can become infected with the HIV virus 
through blood transfusion and other ways [1, 2].

The development of HIV infection in children 
has its own differences. HIV manifestations occur 
and rapidly progress in the first year of life in 20% 
of children, who become infected perinatally. 
The disease develops slowly, AIDS symptoms 
appear in school or even adolescence in 80% 
of HIV-positive children. Severe clinical symptoms 
and immunosuppression are not detected in 
the period up to 9 years in 25% of children infected 
during the perinatal period. The time of infection, 
the number of CD4 + T-lymphocytes during the first 
months of life, as well as the stage of the disease 
and the severity of immunosuppression in the mother 
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should be assessed to predict the course of the disease 
in children [3, 4 , 5].

Progressive immunosuppression caused by 
the HIV virus primarily manifests subclinically. 
the number of CD4 and CD8 lymphocytes decreases, 
as well as there is an increase in the viral load in 
the blood. When these indicators reach a certain 
threshold, clinical signs of the disease appear, the first 
of which are lesions of the oral cavity (from 80 to 
92%) [6, 7, 8].

The relationship between a low level of immunity, 
decrease in the number of CD4 lymphocytes in 
the blood (less than 500 cells / μL) and a high 
incidence of various diseases of the oral mucosa, as 
well as periodontal diseases (more than 80%) has 
been proven [9, 10, 11].

The dentists must take an active position in 
recognizing HIV-infected and AIDS-sick children. 
Dentists should know the symptoms of this disease, 
analyze the medical history carefully.

The dentist may be the first doctor to suspect 
the disease due to the clinical course of HIV infection.

The aim of the study was to define the peculiarities 
of clinical manifestations of HIV infection in the oral 
cavity in children.

Research methods. Analysis and generalization 
of literature data about the features of clinical 
manifestations of HIV infection in the oral cavity in 
children.

Results and their discussion. A working group 
of leading dentists from different European countries 
proposed a classification of oral manifestations 
associated with HIV in August 1990 in Amsterdam. 
They proposed to distinguish three groups 
of manifestations based on the degree of probable 
connection with HIV infection. The first group – lesions 
of oral mucosa, which are most closely associated 
with HIV. The second group – lesions, wich are 
less closely related to HIV infection. The third 
group – lesions, wich are possibly associated with 
HIV infection [12].

The specific lesions that accompany HIV infection 
in adult patients do not always occur in children. 
Conversely, some diseases are specific only for 
childhood and do not occur in adult patients [6].

The diseases of the oral cavity in HIV infection 
can be divided into three groups:

−	 common in both adults and children;
−	 the diseases, wich are found in adults, but not 

typical for children;
−	 diseases specific for children, but rare in adults [2].
The first group of diseases includes: candidal 

stomatitis, chronic aphthous ulcers, periodontal 

disease, viral infections (herpes simplex virus, human 
papillomavirus, Varicella zoster virus).

The second group includes: hairy leukoplakia, 
non-Hodgkin’s lymphoma, Kaposi’s sarcoma, 
tuberculous ulcers. These diseases are closely 
associated with HIV infection, they often occur in 
adult patients, but they are rarely observed in children 
with HIV infection.

Disorders of the salivary glands often occur in 
children with HIV infection, but rarely in adults.

Analysis of the literature has shown that, two 
or more lesions of the oral cavity can be found 
at the same time in children with HIV infection [9].

Candidiasis stomatitis is diagnosed in 
a large number of patients with AIDS (up to 75%) 
and manifests in several clinical forms.

The varieties of candidiasis in the oral cavity 
are angular cheilitis, erythematous candidiasis, 
pseudomembranous candidiasis, hyperplastic 
candidiasis.

Angular cheilitis is a hyperemic lesion, it 
looks like cracks with erosions in the corners 
of the mouth or cracking of the corners of the lips. 
Sometimes it is associated with xerostomia and also 
it is observed in the early and progressive stages 
of the disease. It can occur together with erythematous 
and pseudomembranous candidiasis or separately 
from them. The disease lasts extremely long without 
treatment [5].

Erythematous candidiasis or atrophic candidiasis 
is erroneously diagnosed manifestation of HIV in 
the oral cavity. It has a chronic course in AIDS. The 
disease manifests as red, flat, barely noticeable damage 
on the dorsal surface of the tongue, hard, soft palate 
or diffuse redness. The palate is more often affected. 
The epithelium becomes thinner, erosions appear. The 
localization of lesions is on the back of the tongue 
and leads to atrophy of the filamentous papillae along 
the midline. The lesion can take a “mirror” shape: if it 
is on the tongue, it is necessary to examine the palate 
for the presence of the same lesion, and vice versa. 
This disease has clear symptoms: patients complain 
of heartburn, most often after eating salty or spicy 
foods and drinking acidic beverages [6].

Pseudomembranous candidiasis occurs in 83.3% 
of HIV patients. The disease is usually caused by 
the bacterium Candida albicans; however, there is 
information about the presence of bacteria that do not 
belong to this species.

Pseudomembranous candidiasis more often 
begins as an acute disease, however, it can be long-
term or recur, so it is considered as a chronic process 
in AIDS.
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Fungal lesions are manifested in the form 
of soft, white syrupy plaques, yellowish plaque on 
the hyperemic or unchanged oral mucosa. Plaques 
are easily removed with a spatula; plaque is tightly 
held on the surface of the epithelium, difficult to 
separate, while exposing areas of bleeding mucosa.

Bacterial infections are often caused by associations 
of various pathogens (fusospirochetes, streptococci 
and staphylococci). Manifestations of these infections 
can be gingivitis, HIV-necrotic lesions of the gums 
or mucous membranes of the cheeks, palate, HIV-
chronic periodontitis. HIV-gingivitis manifests as 
an erythematous continuous band at least 1.0 mm 
wide, running along the border with the teeth. Gum 
bleeding and an anemic attached part of the gums are 
its symptoms. They can disappear after 3–4 weeks, 
but soon they recur again. The edge of the gums 
and interdental gingival papillae becomes necrotized, 
covered with a yellow-gray plaque, weakly welded 
to the underlying tissues. The mucous membrane in 
the area of the front teeth are more often affected [9].

Necrotic periodontitis can also be a sign 
of AIDS, because necrotic ulcerative periodontitis 
is a sign of severe decreased immunity. The disease 
is characterized by severe pain, tooth loss, gum 
bleeding, bad breath, gingival ulcers and rapid loss 
of bone and soft tissue.

Viral infections often contribute to lesions 
of the oral mucosa in patients with HIV infection. 
They are often caused by the herpes simplex virus.

Herpes simplex virus is a DNA-containing virus 
(Herpes simplex) from the family Herpesviridae. 
There are 8 antigenic types of virus; the most 
common type is 1. Type 2 virus is associated with 
genital herpes and generalized infection in infants. 
The primary infection may be asymptomatic.

The main clinical signs of herpes simplex are 
the simultaneous appearance of rashes in the form 
of grouped small blisters (vesicles) on the skin 
and mucous membranes, filled with a serous liquid. 
Herpes often appears on the lips, skin around 
the mouth, nose, less often – on the skin of the cheeks, 
eyelids, ears.

Herpetic ulcers up to 3 cm in diameter, acquire 
the shape of a crater with raised, irregularly shaped 
edges and a red bottom, may be covered with 
a grayish-white plaque in HIV infected persons.

“Hairy” leukoplakia (oral viral leukoplakia, flat 
condyloma, villous leukoplakia) occurs in 98% 
of patients with HIV infection, thus being a marker 
of the disease. The origin of “hairy” leukoplakia is 
associated with a high level of Epstein-Barr virus in 
the epithelial cells of the tongue.

“Hairy” leukoplakia is characterized by unilateral 
or bilateral lesions of the lateral surfaces of the tongue 
in the form of white folds or protrusions. They can 
spread to the back of the tongue, the cheek mucosa, 
the bottom of the mouth and the palate. Plaque cannot 
be removed. This disease is usually asymptomatic 
and does not require treatment, except for cosmetic 
reasons. Patients sometimes can be bothered by 
the unpleasant appearance of the tongue [1].

A specific feature of “hairy” leukoplakia is 
that the elements of the lesion are tightly welded 
to the mucous membrane, the surface of which 
varies from smooth to wrinkled. These dense white 
areas of the mucosa are comparable to the classic 
leukoplastic lesions observed in old people.

Aphthous ulcers are also common for AIDS. Their 
cause is unknown. The lesions are characterized 
by their surrounding inflammation and gray 
pseudomembrane membrane. They are quite painful, 
especially when eating salty, spicy, sour foods or 
drinks, as well as solid foods [2].

Large, unusual-looking or sudden ulcers in 
the mouth that cannot be attributed to any other type 
of ulcer should make the dentist consider HIV / AIDS.

The diseases of the salivary glands in children 
are much more common than in adults. So it is 
the difference between the manifestation of HIV 
infection in childhood. Salivary glands increase 
and swell, hyperplastic changes occur [13].

Such symptoms appear according to 
the development of the disease and a decrease 
in the number of immune cells, and may also be 
a consequence of the action of some medications (for 
example, proteinase inhibitors) [14]. The symptom 
of xerostomia (dry mouth) is specific for HIV-infected 
patients. It occurs in both adults and children [15].

Many authours say that the diseases of salivary 
glands are among the fundamental factors, wich are 
responsible for the development of caries in HIV-
infected children [16, 17, 18].

Conclusion. HIV infection in children is 
characterized by faster course compared to adults. 
Bacterial and viral infections in HIV-infected children 
are severe, with a tendency to recur. Therefore, 
the dentist must know the main manifestations of HIV 
infection in the oral cavity in children and be able to 
provide special dental care to such patients.

Bibliography:
1.	 Lauritano D., Moreo G., Oberti L., Lucchese A., Di 

Stasio D., Conese M., Carinci F. Oral Manifestations in 
HIV-Positive Children: A Systematic Review. Pathogens. 
2020. № 9(2). Р. 88–95.



72 73“Bulletin of Dentistry” “Вісник стоматології”, № 2 (115), Т 40-2021 

2.	 Сундукова К.А., Кисельникова Л.П., Гаджи-
кулиева М.М. Проявление ВИЧ-инфекции в полости 
рта у детей. Российский медицинский журнал. 2016.  
Том 22, № 6. С. 329–331.

3.	 Запорожан В.М., Аряєв М.Л. ВIЛ-iнфекцiя i СНIД: 
2-е вид., перероб. i доп. Київ : Здоров’я, 2004. 636 с.

4.	 Ottria L., Lauritano D., Oberti L., Candotto V., Cura 
F., Tagliabue A., Tettamanti L. Prevalence of HIV-related 
oral manifestations and their association with HAART and 
CD4+ T cell count: a review. J Biol Regul Homeost Agents. 
2018. № 32. Р. 51–59.

5.	 Луцкая И.К., Зиновенко О.Г., Андреева В.А. Про-
явления ВИЧ-инфицирования (СПИД) на слизистой 
оболочке полости рта у детей. Consilium medicum/ 
Педиатрия. 2015. № 3. С. 18–22.

6.	 Искакова М.К., Жартыбаев Р.Н., Джандаулетова 
Н.Б., Бедрикова Е.А., Мырзахметова Г.Б., Орманова 
А.А. Ретроспективный анализ стоматологического 
здоровья у ВИЧ-инфицированных детей. Вестник 
КазНМУ. 2016. №4. С. 166–170.

7.	 Халилаева Е.В., Подымова А.С. Особенности 
клинических проявлений ВИЧ-инфекции в полости 
рта и их зависимость от иммуносупрессии. Здоровье 
населения и среда обитания. 2009. № 12. С. 17–18.

8.	 Суржанський С.К., Трофимець Е.К., Агафо-
нова Г.Ю. Особенности стоматологического статуса  
у ВИЧ-позитивных пациентов. Вісник стоматології. 
2003. № 3. С. 15–17.

9.	 Santos L.C., Castro G.F., de Souza I.P., Oliveira 
R.H. Oral manifestations related to immunosuppression 
degree in HIV-positive children. Braz. Dent. J. 2001. 
№ 12(2). Р. 135–138.

10.	Шатохин А.И. Особенности иммунологичес-
ких и биохимических показателей слюны при ВИЧ-
инфекции. Пародонтология. 2008. №4 (49). С. 22–25.

11.	Петрушанко Т.О., Іленко Н.В. Особливості стану 
тканин пародонта, імунологічних та біохімічних змін 
ротової рідини ВІЛ–інфікованих. Актуальні проблеми 
сучасної медицини. 2013. Т. 13, Вип. 2 (42). С. 46–49.

12.	Клінічні та стоматологічні аспекти ВІЛ-інфекції/
СНІДу: навчальний посібник для студентів стомат. 
фак-тів ВМНЗ IV рівня акредитації, лікарів-інтернів-
стоматологів та лікарів стомат. профілю / І.І. Соколова, 
С.І. Герман, О.Ю. Стоян та ін. Харків: ХНМУ, 2011. 
152 с.

13.	Єрошенко Г.А., Шевченко К.В., Крамаренко 
Д.Р. Структурно-функціональні особливості слинних 
залоз змішаної секреції. Вісник проблем біології і меди-
цини. 2019. Вип. 2, т. 1 (150). С. 22–26.

14.	Mandel L., Surattanont F. Regression of HIV 
parotid swellings after antiviral therapy: case reports with 
computed tomographic scan evidence. Oral Surg. Oral 
Med. Oral Pathol. Oral Radiol. Endod. 2002. № 94(4).  
Р. 454–459.

15.	Navazesh M., Mulligan R., Karim R., Mack W.J., 
Ram S., Seirawan H. et al. Effect of HAART on salivary 

gland function in the Women’s Interagency HIV Study 
(WIHS). Oral Dis. 2009. № 15(1). Р. 52–60.

16.	Mohamed N., Mathiba O.P., Mulder R. Oral status 
of HIV-infected children aged 12 years or younger who 
attended a Paediatric Infectious Diseases Clinic in Cape 
Town. Clin Exp Dent Res. 2020. № 6(1). Р. 75–81.

17.	Shanmugavadivel G., Senthil Eagappan A.R., 
Dinesh S., Balatandayoudham A., Sadish M., Kumar 
P.P. Dental caries status of children receiving Highly active 
antiretroviral therapy (HAART) – A multicentric cross-
sectional study in Tamil Nadu, India. J Family Med Prim 
Care. 2020. № 9(12). Р. 6147–6152.

18.	Cavasin Filho J.C., Giovani E.M. Xerostomy, 
dental caries and periodontal disease in HIV + patients. 
Braz. J. Infect. Dis. 2009. №13(1). Р. 13–17.

References:
1.	 Lauritano D., Moreo G., Oberti L., Lucchese 

A., Di Stasio D., Conese M., Carinci F. (2020). Oral 
Manifestations in HIV-Positive Children: A Systematic 
Review. Pathogens. 9(2). 88–95.

2.	 Sundukova K.A., Kisel’nikova L.P., Gadzhikuliyeva 
M.M. (2016). Proyavleniye VICH-infektsii v polosti rta 
u detey [The manifestation of HIV infection in the oral 
cavity in children]. Rossiyskiy meditsinskiy zhurnal. 
22(6). 329–331.

3.	 Zaporozhan V.M., Aryayev M.L. (2004).  
VIL-infektsiya i SNID [HIV infection and AIDS]:  
2-e vyd., pererob. i dop. Kyyiv: Zdorov’ya.

4.	 Ottria L., Lauritano D., Oberti L., Candotto V., 
Cura F., Tagliabue A., Tettamanti L. (2018). Prevalence of 
HIV-related oral manifestations and their association with 
HAART and CD4+ T cell count: a review. J Biol Regul 
Homeost Agents. 32. 51–59.

5.	 Lutskaya I.K., Zinovenko O.G., Andreyeva V.A. 
(2015). Proyavleniya VICH-infitsirovaniya (SPID) na 
slizistoy obolochke polosti rta u detey [Manifestations 
of HIV infection (AIDS) on the oral mucosa in children]. 
Consilium medicum/ Pediatriya. 3. 18–22.

6.	 Iskakova M.K., Zhartybayev R.N., Dzhandauletova 
N.B., Bedrikova Ye.A., Myrzakhmetova G.B., Ormanova 
A.A. (2016). Retrospektivnyy analiz stomatologicheskogo 
zdorov’ya u VICH-infitsirovannykh detey [Retrospective 
analysis of dental health in HIV-infected children]. Vestnik 
KazNMU. 4. 166–170.

7.	 Khalilayeva Ye.V., Podymova A.S. (2009). 
Osobennosti klinicheskikh proyavleniy VICH-infektsii v 
polosti rta i ikh zavisimost’ ot immunosupressii [Features 
of clinical manifestations of HIV infection in the oral 
cavity and their dependence on immunosuppression]. 
Zdorov’ye naseleniya i sreda obitaniya. 12. 17–18.

8.	 Surzhanskiy S.K., Trofimets Ye.K., Agafonova 
G.Yu. (2003). Osobennosti stomatologicheskogo statusa 
u VICH-pozitivnykh patsiyentov [Features of the dental 
status in HIV-positive patients]. Visnyk stomatologii.  
3. 15-17.



72 73“Bulletin of Dentistry” “Вісник стоматології”, № 2 (115), Т 40-2021 

9.	 Santos L.C., Castro G.F., de Souza I.P., 
Oliveira R.H. (2001). Oral manifestations related to 
immunosuppression degree in HIV-positive children. 
Braz. Dent. J.12(2).135–138.

10.	Shatokhin A.I. (2008). Osobennosti 
immunologicheskikh i biokhimicheskikh pokazateley 
slyuny pri VICH-infektsii [Features of immunological 
and biochemical parameters of saliva in HIV infection]. 
Parodontologiya. 4 (49). 22–25.

11.	Petrushanko T.O., Ilenko N.V. (2013). 
Osoblyvosti stanu tkanyn parodonta, imunolohichnykh ta 
biokhimichnykh zmin rotovoyi ridyny VIL–infikovanykh 
[Features of periodontal tissue condition, immunological 
and biochemical changes in the oral fluid of HIV-infected 
people]. Aktual’ni problemy suchasnoyi medytsyny. 
2 (42). 46–49.

12.	Klinichni ta stomatolohichni aspekty VIL-infektsiyi/
SNIDu [Clinical and dental aspects of HIV / AIDS]: 
navchal’nyy posibnyk dlya studentiv stomat. fak-tiv VMNZ 
IV rivnya akredytatsiyi, likariv-interniv-stomatolohiv ta 
likariv stomat. profilyu / I.I. Sokolova, S.I. Herman, O.YU. 
Stoyan ta in. (2011). Kharkiv: KHNMU.

13.	Yeroshenko H.A., Shevchenko K.V., Kramarenko 
D.R. (2019). Strukturno-funktsional’ni osoblyvosti 

slynnykh zaloz zmishanoyi sekretsiyi [Structural and 
functional features of salivary glands of mixed secretion]. 
Visnyk problem biolohiyi i medytsyny.1(150). 22–26.

14.	Mandel L., Surattanont F. (2002). Regression of 
HIV parotid swellings after antiviral therapy: case reports 
with computed tomographic scan evidence. Oral Surg. Oral 
Med. Oral Pathol. Oral Radiol. Endod. 94(4). 454–459.

15.	Navazesh M., Mulligan R., Karim R., Mack W.J., 
Ram S., Seirawan H. et al. (2009). Effect of HAART on 
salivary gland function in the Women’s Interagency HIV 
Study (WIHS). Oral Dis. 15(1). 52–60.

16.	Mohamed N., Mathiba O.P., Mulder R. (2020). Oral 
status of HIV-infected children aged 12 years or younger 
who attended a Paediatric Infectious Diseases Clinic in 
Cape Town. Clin Exp Dent Res. 6(1). 75–81.

17.	Shanmugavadivel G., Senthil Eagappan A.R., 
Dinesh S., Balatandayoudham A., Sadish M., Kumar P.P. 
(2020). Dental caries status of children receiving Highly 
active antiretroviral therapy (HAART) – A multicentric 
cross-sectional study in Tamil Nadu, India. J Family Med 
Prim Care. 9(12). 6147–6152.

18.	Cavasin Filho J.C., Giovani E.M. (2009). 
Xerostomy, dental caries and periodontal disease in HIV + 
patients. Braz. J. Infect. Dis. 13(1). 13–17.


