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Aim of the study: to study the frequency of Candida albicans in Hawley plates’ wearers compared to 

pediatric patients who do not wear orthodontic appliances. Material and method: we performed 

bacteriological examinations to highlight Candida in patients with and without Hawley plates. The study 

group consisted of 85 patients that were divided according two criteria: age and whether or not they wore 

Hawley plates. Statistical analysis was performed using the coefficient of determination R-squared. 

Results: The regression coefficient of 0.07 means there is no link between Candida albicans and age for 

patients with Hawley plates. The regression coefficient of 0.84 means that there is a fairly close correlation 

between the presence of Candida and patients who do not wear Hawley plates. We found a good correlation 

(0.75) between the presence of Candida albicans in the condition of the plaque wearing and how the 

situation would have been if the patients hadn’t worn it. Conclusion: Hawley plates are predicting factors 

for Candida albicans, and in the case of wearers, the possibility of candidiasis increases with age. 
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INTRODUCTION. 

Over time, seven species of Candida were 

isolated; of them, Candida albicans is an 

opportunistic human pathogen that causes 

candidiasis. In the oral-pharyngeal cavity, 

Candida albicans was found to be in a 

proportion of 60% in healthy people [1]. To 

become virulent saprophytes and therefore to 

cause mycoses, fungi of the genus Candida 

need general and local favorable causes, which 

are:  

• age: young children and the elderly are 

more likely to develop oral candidiasis; 

• metabolic disorders: diabetes, obesity; 

• lack of vitamins; 

• pathologies of the autonomic nervous 

system [2]. 

Local favorable causes may be: 

• hyposalivation, xerostomia; 

• a local infectious or parasitic process 

on which candidiasis infection grafts 

[2,3]. 

Intensive antibiotic therapy, especially large-

spectrum therapy, predisposes to candidiasis 

infection due to the disrupted balance of the 

saprophytic flora as well as the 

immunosuppressive nature of many antibiotics 

[4]. Cortisone has a beneficial effect on 

candidiasis [5]. 

Hawley plates are common orthodontic 

appliances used in the active treatment or 

retention phase [6,7]. Their wear was 

associated with Candida proliferation 

regardless of the health condition of the 
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patients [8]. The reasons may be the low pH 

levels caused by the low salivary flow over 

mucosa and improper oral hygiene [8]. Hawley 

plates cover a large area of mucosa every day 

for long periods, protecting Candida from 

saliva and removal muscular effects. The 

orthodontic plates also provide hydrophobic 

surfaces where Candida albicans binds by van 

der Waals forces [9]. 

In the present paper, we aimed to study the 

frequency of Candida albicans in the oral cavity 

for the Hawley plates’ wearers compared to 

pediatric patients who do not wear orthodontic 

appliances.   

MATERIAL AND METHOD 

To detect the presence of Candida infection in 

the oral cavity, we examined first children 

patients of our clinic with general dental 

problems or with Hawley plates as a means of 

orthodontic therapy or contention after 

orthodontic treatment with fixed appliances. 

85 patients were investigated, distributed by 

age groups as follows:

  

• 6-7 years: 10; 

• 7-9 years: 43; 

• 9-12 years: 28; 

• more than 12 years: 4. 

Of the 85 people in the study group, 57 were 

girls, and 28 were boys; of the chosen group, 

29 were Hawley plate wearers, of which 22 

were girls and 7 were boys. 

As a first stage, a detailed clinical examination 

has been performed. On this occasion, we 

determined the presence of simple and 

complicated dental decays, periodontal 

problems, root debris, and state of oral hygiene. 

How the Hawley plates are cared for in wearer 

patients has been monitored. For the wearers, 

we followed the adaptation of the plates, the 

material from which they were made and the 

wearing time. For them, the inclusion criteria 

were: 

• the wearing time according to the 

instructions of the orthodontist, ie. for 

almost the entire duration of a day, 

every day of the week; 

• Hawley plates made of acrylic resins. 

Then we performed bacteriological 

examinations to highlight Candida in patients 

with and without Hawley plates. Microbial 

flora was collected from each patient from the 

gingival mucosa, and for orthodontic 

appliances wearers it was collected even from 

the mucosal surface of the plaques. The 

evening before the samples were collected 

patients brushed their teeth, and sanitized 

properly the Hawley plates. Until the time of 

sampling, eating, gargling, brushing, or using 

other complementary methods of oral hygiene 

were prohibited. To collect the samples we 

used very thin cotton buds mounted on a metal 

rod, which were sterilized in an autoclave. 

After sampling, the pathological product was 

immediately sown in a culture medium for 

Candida albicans. A solid Sabouraud culture 

medium without antibiotics was used.  

The Sabouraud culture medium contains agar 

(18-25 g), dextrose (40 g), peptone (10 g), and 

distilled water (1000 ml) [10,11]. Its 

preparation was as follows: agar-agar has been 

soaked for 2 hours in 700 ml of water, then 

boiled until dissolved; the product obtained 

was dissolved subsequently in 300 ml of water, 

dextrose, and peptone; it was filtered, 

distributed in tubes, and autoclaved at 121 

degrees Celsius for 15 minutes [10,11]. The 

slant tubes have been since then tilted for 

solidification. The pathological product sown 

on the culture medium was maintained in the 

thermostat for 48 hours at 37 degrees Celsius. 

From the colonies developed, smears were 

made, and were colored with methylene blue. 

Coloring with methylene blue was done as 

follows: the smears were fixed to the flame, 

were colored 1-2 minutes with 1% solution of 



Romanian Journal of Oral Rehabilitation 

Vol. 14, No. 1, January - March 2022 

 

60 
 

methylene blue in distilled water then were 

washed with water [12]. Candida albicans grew 

in this medium, having the aspect of white, 

creamy, matte colonies with regular edges. 

After bacteriological identification of Candida 

albicans, we made statistical analysis, using the 

coefficient of determination R-squared, the 

linear regression, to determine the correlations 

between the presence of the germ, the age of 

the children in the investigated group, and the 

fact that they are or are not carriers of 

orthodontic plaque [13]. Values of R2 inside the 

range 0 to 1 occur when the investigated 

parameters are correlated. 

RESULTS 

The statistical results are shown in Table 1 and 

graphically illustrated in Figures 1-4. 

Table 1. Statistical results 

Age 

Hawley 

plate 

Hawley 

plate 

Percentage 

of 

Candida 

Without 

Hawley 

plates 

Without 

Hawley 

plates 

Percentage 

of Candida Total Total  

Percentage 

of 

Candida Raport  

The 

differences 

Candida present absent  present absent  Pres. Abs.    

6-7 years 2 0 100% 4 4 50% 6 4 60% 29% 50% 

7-9 years 15 2 88% 13 13 50% 28 15 65% 32% 38% 

9-12 years 9 0 100% 6 13 32% 15 13 54% 26% 68% 

More than 
12 years 1 0 100% 0 3 0% 1 3 25% 16% 100% 

Total 27 2 93% 23 33 41% 50 35 59%  52% 

Coefficient of determination R-

squared 

               

0.07    

              

0.84    

                      

0.71             0.75  

The intensity of the corelation  very week     strong     good   good 

 

 
Fig 1. Candida in Hawley wearers 

The regression coefficient of 0.07 means there 

is no link between Candida albicans and age for 

patients with Hawley plates (figure 1). 

The regression coefficient of 0.84 means that 

there is a fairly close correlation between the 

presence of Candida and patients who do not 

wear Hawlay plates, the incidence of Candida 

decreasing significantly with age (figure 2). 

 

 
Fig 2. Candida in patients that do not wear 

Hawley plate 

The regression coefficient of 0.71 means there 

is a fairly close link between Candida's 

presence and the age of the patients, whether or 

not they are wearers of Hawley plates, with 

Candida's incidence significantly decreasing 

with age (figure 3). 
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Fig 3. Candida in all patients, depending on 

age 

Then we determined what percentage of 

patients with Hawley plates had candidiasis 

due to plate wear. We also determined the 

correlation between the presence of Candida in 

the infected patients and how the situation 

would have been at the same patients if they 

hadn’t worn Hawley plates. 

The regression coefficient of 0.75 shows there 

is a close correlation between the presence of 

Candida albicans in the condition of the plaque 

wearing and how would have been if the 

patients were not wearing it at all (figure 4). 

Candidiasis caused by plates is less common at 

younger ages. 

 

 
Fig 4. Candida in all plate wearers, 

depending on age 

DISCUSSIONS 

Agar is the stroma of different species of 

seaweed. Chemically, it is a complex of long 

polysaccharide chains. Agar is added to culture 

media only to ensure a solid consistency due to 

its properties: absorbing a large amount of 

liquid and forming a gel with water. It has no 

nutritional value. Dextrose is an energy and 

carbon source. Peptone provides nitrogen and it 

is a vitamin source needed for the 

microorganisms' growth in this culture 

medium. The Sabouraud medium is salt-free 

and has a pH of 6-6.5. On this medium, 

Candida albicans grow in, having the aspect of 

white, creamy, matte colonies with regular 

edges. 

On the smears we could see that yeast cells 

varied in shape, being spherical or oval, with 

multipolar buds called blastospores that were 

simple or branched pseudomycelium formed 

by elongated cells placed end to end. Candida 

albicans also produces chlamydospores, 

spherical cells with a large diameter, similar to 

the diameter of yeast cells, intensely colored, 

positioned terminally to the filaments, isolated 

or grouped, having a double-walled cell wall. 

Apart from Candida, we also observed the 

presence of other germs, the morphology, and 

grouping of which allowed them to be included 

in the genera Staphylococcus, Streptococcus, 

Diplococcus, Bacillus, etc. 

The study results showed that in Hawley plate 

wearers, the presence of Candida albicans has 

a very weak correlation with the child’s age 

(0.07). It means that no matter of child's 

dentition and the associated pathologies, the 

Hawley plate is favorable for Candida's 

multiplication, and represents a risk factor for 

candidiasis. Our results are contradictory with 

those obtained by Yitschaky et al. [14], who 

found that the hypothesis that acrylic 

orthodontic retainers by covering the palatal 

mucosa would lead to the formation of Candida 

has no scientific support. The explanation 

could be that both in their study and in our 

research, the number of patients included in the 

study groups is small, both being pilot studies, 

and probably the selection of larger groups 

would lead to more accurate results.  
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We found a close correlation (0.75) between 

Candida’s presence in the plaque wearers and 

how would have been the situation if the same 

patients were not acrylic plates wearers. 

Candidiasis caused by plates is less common in 

younger ages, and the incidence increases 

progressively from the group of younger 

patients, 6-7 years old, to the group of patients 

over 12 years old. This correlation we found 

demonstrated once again that the acrylic plates 

are favorable for Candida multiplication. 

Acrylic plates are conducive to the 

development of Candida by the mechanical 

retentions created by the pores of the acrylate, 

which are areas where they can easily retain 

food debris that is a source of energy for 

bacteria. Older children, during puberty, and 

especially boys, are less careful with oral 

hygiene and mobile orthodontic appliances, 

which would lead to the creation of conditions 

for the accumulation of bacterial plaque and the 

development of tooth decays [15].  

Dental plaque and tooth decays are reservoirs 

of Candida, about twice as often as fungal 

infections were found in deep caries compared 

to the average ones. Due to their acid-

producing properties and their proteolytic 

action, Candida albicans participates in the 

caries production process. There is also an 

indirect cariogenic action because in the cells 

of Candida are found vitamins necessary for the 

metabolism of mutant Streptococci [16] that 

live in synergy with Candida albicans. Due to 

its acidity, Candida provides favorable living 

conditions for Lactobacilli, as evidenced by in 

vitro studies [17]. 

In patients who do not wear acrylic retainers, 

the incidence of Candida decreases with age. 

This may be related to a decrease in the 

incidence of dental pathology in older children 

than in young children, who are more prone to 

caries due to less mineralized dental structures 

in the temporary dentition and vulnerability to 

caries of the six-year-old molar. The positive 

correlation between the presence of Candida 

albicans and the presence of dental caries has 

been demonstrated by numerous studies.  

CONCLUSIONS 

For patients who do not wear Hawley plates, 

the incidence of Candida decreases 

significantly with age.  

In Hawley plate wearers, the presence of 

Candida albicans has a very weak correlation 

with the child’s age.  

Hawley plates are predicting factors for Candida 

albicans, and in the case of wearers, the 

possibility of its incidence grows with the child’s 

age. 
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