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Introduction

In the COVID-19 pandemic, paying attention to oral hygiene 
procedures and oral health in patients with intellectual disability 
(ID) is mandatory. Intellectual or physical disability often make 
oral hygiene maintenance very difficult to achieve [1,2] due to 
limited manual skills, poor reflexes, and motor impairments. 

Moreover, subjects with ID are susceptible to oral diseases 
because of anatomical anomalies such as high palate, maxillary 
hypoplasia, malocclusions, open bites and abnormalities in tooth 
morphology or eruptive pattern and due to dental parafunctions, 
such as lip-biting and tongue thrusting. ID subjects have been 
reported to have poorer oral hygiene, higher plaque levels, more 
severe gingivitis, and periodontitis than the population without 
ID [1].

Dental plaque is a bacterial aggregate that adhering to teeth 
or dental implants may cause decays, periodontal and peri-
implant diseases [3]. Mechanical removal of dental plaque allows  

 
to prevent the onset of oral diseases and to reduce the microbial 
load in the oral cavity [4].

COVID-19 pandemic determined movement restrictions, fears 
of medical care and risk of cross-infections that limited the access 
to dental practice in the general population, thus highlighting the 
need for new effective strategies to improve oral health especially 
in patients with ID. These strategies would aim to i) educate and 
precociously diagnose oral diseases and ii) to potentiate self-oral 
care. Considering the first objective Tele-dentistry may represent 
an option to allow consultation, diagnosis, triage and monitoring 
of patients. On the other hand, the use of supplementary devices 
able to remove residual debris and diminish microbial load may 
represent a feasible strategy for self-oral care potentiation in ID 
patients. 

Recently, a disposable product consisting of a gauze containing 
0.12% chlorhexidine (Digital Brush Enacare, Micerium S.p.A., 
Genoa, Italy- DB) has been developed to combine mechanical and 
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chemical effects in self-oral hygiene maintenance, and therefore 
to reduce the overall oral microbial load. This device can be easily 
rolled around a finger to remove food debris and dental plaque 
with simple movements, thus representing a safe tool, especially 
in patients with motor disturbances. Thanks to its portability and 
manoeuvrability, DB may be proposed in all individuals combined 
with conventional oral hygiene procedures and/or in those cases 
where toothbrushing is not possible as in subjects having frequent 
meals throughout the day such as athletes. 

Special Olympics is an international nonprofit organization 
founded in 1968 to improve the quality of life of people with 
intellectual disabilities (ID), primarily through sports training 
and athletic competitions. Since its foundation, the control and 
the prevention of medical problems in the athletes attending 
the competitions have played a crucial role in assuring a safe 
performance while playing sports (16). Six Healthy Athletes 
Programs were thus planned to evaluate the health status of 
Special Olympians, including screenings for dental and oral 
conditions assessment [5]. During each event, volunteer dentists 
involved in the program educate the athletes with ID on how 
to maintain their daily oral care, by improving their ability to 
perform effective oral hygiene procedures. Oral hygiene control is 
very important for these athletes, but not so easy to achieve; they 
use to eat quite often to compete well, in addition, competitions 
usually last all day, so controlling plaque deposition represents a 
problem [6].

This study aimed to evaluate if DB is an effective tool to remove 
dental plaque in ID subjects attending Special Olympics games.

Methods

Study population

In this randomized case-control clinical trial, a total of 210 
subjects were screened between the participants at the Italian 
Special Olympics National Games. 

Inclusion and exclusion criteria

Adult athletes with the presence of at least all superior 
permanent incisors were recruited. Subjects were excluded based 
on the following criteria: permanent upper incisors presenting 
fracture, decays, prosthesis, fillings and signs of fluorosis/
discolouration; systemic medications that affect dentogingival 
conditions.

Study design

For each participant, the following oral health-related data 
were collected and recorded using the Special Smiles official 
screening form [7] by four calibrated examiners (volunteer 
dentists): presence of untreated caries, missing teeth, restorations, 
gingival health (signs), fluorosis, sealants, dental injuries and the 
oral hygiene habits [8]. Demographic data (drugs and alcohol 
assumption, smoke, life at home or in community and presence of 
syndromic diseases) were also collected. 

After this “screening phase” the dental team of the “Special 
Smiles” program provided a detailed explanation of the protocol 
to all athletes and their legal companions to obtain their informed 
consensus to the study. All procedures were non-invasive, 
non-dangerous, and did not provoke pain or discomfort to the 
subjects, who were free to stop their examination at any moment. 
This standardized protocol of examination has been developed 
for the program “Special smiles” of Special Olympics by the US 
Centers for Disease Control and Prevention. The protocol of the 
study followed the indications of the Special Olympics committee 
and was approved by the Ethic Committee of National Special 
Olympics [7].

Figure 1 reports the flow chart of the study design. After 
inclusion into the study, athletes were invited to eat two gluten-
free biscuits in order to simulate a regular meal and to help food 
and plaque deposition on teeth surfaces. Then, participants 
were randomly divided into 2 groups based on their syndromic/
non-syndromic intellectual disability: 1) test group, performing 
oral hygiene procedure with Digital Brush Chlorhexidine 0,12% 
(Enacare, Micerium S.p.A., Genoa, Italy), 2) control group, using 
standard size toothbrush (Ena Oral Care Toothbrush, Micerium 
S.p.A., Genoa, Italy; TB). The randomization was performed by 
tossing a coin. 

Figure 1: The flow chart of the study.

The dental team instructed the recruited athletes to obtain 
adequate oral hygiene. Subjects were given a detailed explanation 
for the correct use of DB (test group) using the roll motion 
technique: DB was wrapped around the index finger and utilized 
with a sweeping motion from the oral mucosa to the tooth 
surfaces in a cervico-incisal direction, similar to the roll brushing 

http://dx.doi.org/10.19080/GJIDD.2022.09.555768


How to cite this article: Toma M, Perrotta M, Henin D, Pellegrini G, Allievi C, et al. Healthcare Strategies in Subjects with Intellectual Disabilities During 
COVID-19 Pandemic. Glob J Intellect Dev Disabil, 2022; 9(4): 555768. DOI: 10.19080/GJIDD.2022.09.555768

003

Global Journal of Intellectual & Developmental Disabilities

technique, for 2 minutes. It was also required to wipe DB in the oral 
vestibule (internal side of cheeks and lips), on the tongue, on the 
floor of the oral cavity and finally on the hard palate. Otherwise, 
for the control group, subjects were given a detailed explanation 
of the modified Bass brushing technique [9].

Subjects were asked to brush their teeth with TB or with DB, 
according to the given instructions as suggested by Roncati et al 
[10]: 

i. Roll up DB on finger.

ii. Use a gentle circular motion on the vestibular and 
palatal/lingual side of the teeth.

iii. Use a light back and forth motion on the chewing 
surfaces.

iv. Use gentle circular motion in the oral vestibule (internal 
side of cheeks and lips), on the tongue, on the floor of the oral 
cavity and finally on the hard palate (Figure 2). 

Figure 2: Instructions for DB use.

And they were invited to eat a plaque disclosing pill [11], to 
underline the remaining dental plaque deposition. Oral hygiene 
was evaluated on four anterior maxillary teeth using photographs 

(Canon Eos 5D Mark III, zoom 105mm and annular flash) taken 
just before (t0) and after (t1) the oral cleaning procedure, and 
using cheek retractors. 

Figure 3: Simplified Oral Hygiene Index OHI-S (modified according to Greene and Vermillion, 1964).

http://dx.doi.org/10.19080/GJIDD.2022.09.555768


004

Global Journal of Intellectual & Developmental Disabilities

How to cite this article: Toma M, Perrotta M, Henin D, Pellegrini G, Allievi C, et al. Healthcare Strategies in Subjects with Intellectual Disabilities During 
COVID-19 Pandemic. Glob J Intellect Dev Disabil, 2022; 9(4): 555768. DOI: 10.19080/GJIDD.2022.09.555768

Incisor maxillary teeth were numbered from 1 to 4, from right 
to left for the quantitative analysis of dental plaque accumulation 
(Figure 3) [12]. On the pictures, the plaque accumulated on tooth 
surface scored as follows, dividing the buccal surface of dental 
crowns into three parts (cervical, medium, incisal): 0 no plaque; 1 
soft debris covering not more than one third of the tooth surface; 
2 soft debris covering more than one third, but not more than two 
thirds, of the exposed tooth surface; 3 soft debris covering more 
than two thirds of the exposed tooth surface. The mean value of 
the 4 teeth was computed in each subject (OHI-S). 

Also, a qualitative evaluation of the food remnants in the 
recesses of the oral cavity was performed at the end of the visit 
and the eventual presence of any residual debris was recorded in 
each subject by means of the Food Debris Index (FDI) [13]. The 
evaluation was carried on by two different blind experienced 
observers in order to assess analysis repeatability. 

Data elaboration and statistical analysis
In both test and control groups, the total number of subjects 

who smoked, who lived with family or in community and who had 
Down syndrome was calculated. Also, the total number of subjects 
with untreated decays, missing teeth, restorations and gingival 
signs were computed for each group. For all these demographic 
and oral health related data taken at t0, mean and standard 
deviation were computed for each group, and the frequency of 
distribution between test and control groups was assessed by 
Chi-Squared test. 

For oral hygiene evaluation, the mean and standard deviation 
of OHI-S and FDI were calculated for each group and time point. 
OHI-S and FDI were compared in each group at t0 and t1 with 
a paired sample t-test (t0 vs t1 in both groups); an unpaired 
sample t-test was used to analyze differences in the oral hygiene 
conditions between groups at each timepoint. Paired sample 
t-test was applied to verify repeatability, comparing scores taken 
by two different observers (operators 1 and 2). Values of p < 0.05 
were considered significant. 

Results
Study population

According to inclusion and exclusion criteria, 144 adult 
subjects (89 males and 55 females, age range 18-62 years; mean 
31.7 years) were included in the present study and were therefore 
randomly divided into the 2 groups. The test group was composed 
of 75 subjects (45 males and 30 females, age range 18-62 years, 
mean 31.3); the control group was composed of 69 subjects (44 
males and 25 females, age range 18-56 years, mean 32.8) (Table 1). 
No statistical differences were found between the two groups for 
both oral screening and demographic recorded data. Considering 
the presence of syndromic conditions, only Down syndrome was 
found, while the remaining subjects were affected by unspecified 
intellectual disability. The distribution of syndromic and non-
syndromic subjects was similar in the test and control groups. 
Considering the two groups as a unique population regarding 
demographic data it results that the majority of the special 

athletes lived with their families. DS and non-syndromic subjects 
had a similar percentage of individuals living with their families 
(p > 0.05); only about 4% - 5% of the participants were smokers 
in both test and control groups. Overall, 75% of the participants 
reported cleaning their mouth at least once daily, 20% reported 
brushing their teeth two to six times a week, only 3% cleaned 
their teeth once a week, and 2% brushed their teeth less than once 
a week. No sex and syndromic differences were found concerning 
oral hygiene (p > 0.05). In addition, approximately 70% of athletes 
had “gingival signs”. Non-syndromic subjects had a significantly 
greater prevalence of untreated caries than DS athletes (p < 0.05).

Table 1: Demographic and oral data (number of subjects) are reported 
separately for test and control group. Ns: no statistical differences were 
found between the two groups (Chi-square, p < 0.05).

Test Group
 (N: 75)

Control Group
(N: 69) p

Smokers 4 (5.3%) 3 (4.3%) ns

Family 62 (82.7%) 55 (79.7%) ns

Community 13 (17.3%) 14 (20.3%) ns

Down syndrome 24 (32%) 22 (31.9%) ns

Untreated decays 41 (54.7%) 38 (55%) ns

Missing teeth 60 (80%) 42 (60.9%) ns

Restorations 51 (68%) 45 (65.2%) ns

Gingival signs 52 (69.3%) 48 (69.6%) ns

Data analysis 
Since no statistical differences were found between OHI-S 

and FDI scores taken by two operators (p > 0.05), we considered 
results taken by operator 1, randomly chosen. For both groups 
and both OHI-S and FDI, mean scores were analysed comparing 
the two time points in the same group and each time point t0 and 
t1 among the two groups. 

The difference between t0 (DB) and t0 (TB), t1 (DB) and t1 
(TB), ∆(DB) and ∆(TB) was not statistically significant (p > 0.05). 
Significant difference was evidenced between t0 and t1 in both 
groups (p < 0.001) considering both indexes (Figure 4 & 5) (Table 
2 & 3).

Table 2: Descriptive statistics (mean, standard deviation and differential 
value) of simplified plaque scores (OHI-S) in test subjects (DB: Digital 
Brush) and control subjects (TB: Toothbrush) at baseline (t0) and post-
hygiene (t1) (t-test, p < 0.05). ns: no statistical differences were found 
between the two groups.

 t0 t1 Δ p

DB

Mean 1.69 0.66 1.03 < 0.001

Sd 0.78 0.55 0.7  

TB

Mean 1.6 0.49 1.11 < 0.001

Sd 0.84 0.52 0.32  

p ns ns ns  
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Figure 4: Oral hygiene with toothbrush. T0) immediately after chewing T1) after the cleaning procedures. 

Figure 5: Oral hygiene with Digital Brush. T0) immediately after chewing T1) after the cleaning procedures.

Table 3: Descriptive statistics (mean, standard deviation and differential 
value) of Food Debris Index (FDI) in test subjects (DB: Digital Brush) 
and control subjects (TB: Toothbrush) at baseline (t0) and post-hygiene 
(t1) (t-test, p < 0.05). ns: no statistical differences were found between 
the two groups.

t0 t1 Δ p

DB

Mean 1.51 0.96 0.55 < 0.001

Sd 1.06 0.87 0.19  

TB

Mean 1.52 0.99 0.53 < 0.001

Sd 0.95 0.82 0.13  

p ns ns ns  

Discussion and Conclusion

In the current study, we compared the efficacy of a handy 
device for oral hygiene (Digital Brush) with the conventional TB in 

Special Olympians participating in Italian national competitions. 
The examinations demonstrated that DB seems to be an effective 
plaque removal device. 

According to the current data, DB showed a satisfactory 
removal of food debris and dental plaque similarly to the 
traditional brushing technique with a plaque score reduction in all 
the analyzed teeth. In addition, the procedure was demonstrated 
as simple, quick and easy to learn for all subjects with ID. Even if 
TB remains the gold standard device for oral hygiene procedures, 
disposable and handy products that simplify the cleaning may 
be useful in addition to routine oral hygiene techniques in all 
subjects presenting impaired dexterity due to mental and physical 
disorders either permanent or temporary. Finger tactile receptors 
can guide cleaning movements to reach frequently neglected 
dental surfaces in the posterior lingual/palatal areas and food 
remnants in oral cavity recesses, thus improving the thoroughness 
and efficiency of cleaning [13]. 
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This advantage could be more evident in subjects with ID 
living in residential institutions where the support of families 
for oral cleaning procedures is lacking. In addition, these kinds 
of tools may also be proposed as an additional hygiene device 
in subjects without disabilities when lifestyles unbalance the 
ratio between food/drink intake and oral hygiene procedures. 
Modern habits imply a frequent assumption of junk food, but a 
not corresponding frequency in oral care especially in people that 
spend a lot of time away from home.

COVID-19 pandemic highlighted the possibility to transmit 
the infection through droplets from the oral cavity and to develop 
severe pulmonary complications COVID-19 related, due to the 
inhalation of bacteria from the oral cavity. For these reasons, 
increased attention to oral hygiene procedures and oral health are 
required, despite a reduced attendance to the dental office [14-
19]. The identification of SARS-CoV-2 in saliva suggested the oral 
cavity as a reservoir from which the virus transmission may occur 
during coughing, sneezing, talking, and during dental care [20-
25]. Preoperative antimicrobial mouth rinses with chlorhexidine 
gluconate (CHX), and hydrogen peroxide (H2O2) have been 
recommended to reduce the number of microorganisms in 
aerosols and drops during oral procedures [26-28]. Chlorhexidine 
has excellent plaque inhibitory properties with an immediate 
antibacterial effect as well as a prolonged bacteriostatic effect 
on the oral flora [26]. Clinical studies ranging from 3-month 
up to 2-year duration with CHX-containing mouth rinses have 
demonstrated significant reductions in plaque and gingivitis. 
When CHX toothpaste/gel are used in a non-brushing model, it is 
significantly less effective in plaque inhibition compared to CHX 
mouthwash [26]. 

However, in children, elders and particularly in subjects with 
ID, mouthwashes seem to be difficult to perform because of their 
impaired motorial capabilities. Then, the use of such antimicrobial 
solutions with potential toxic excipients may be associated with 
adverse symptoms.

For this reason, a device that allows the spreading of the 
active ingredient in an easy, controlled and safe way is necessary. 
The device analyzed in the present study, combining mechanical 
and chemical antimicrobial effects, could be considered a handy 
product helpful in the reduction of the microbial load in the oral 
cavity. Further, clinical and microbiological studies detected 
the amount of Candida albicans, Candida species, Enterobacter 
species, Staphylococcus aureus, Streptococcus viridans before 
and after DB cleansing [1,26,27].

The procedure proposed by Roncati et al. [10] allows an 
efficient, handily and reliable oral brush to control the food debris 
and dental plaque formation, thus, lowering the viral and bacterial 
load and consequently reducing microbial transmission. For this 
reason, it could be useful to consider the application of hydrogen 
peroxide solution either in combination with CHX or alone to 
improve the effectiveness of the product against the SARS-CoV-2/

Covid-19.

About Hydrogen Peroxide, a relatively potent oxidative agent, 
low concentrations neither damage oral hard or soft tissues nor 
do they pose a significant risk of adverse long-term effects [28]. 

Considering the difficulty of the analyzed subjects in opening 
their mouth widely and then taking clear pictures of posterior teeth, 
evaluations were limited only to the anterior teeth that are well 
reachable and less “food retainers” than posterior ones. A further 
limitation was that athletes were already aware of traditional 
brushing while they received information and instruction on the 
use of DB for the first time in the experimental setting. It could 
be hypothesized that a learning curve may ulteriorly improve 
the performance of the cleaning procedure in the test group. In 
addition, the antimicrobial activity of Chlorhexidine should be 
considered as an important factor strengthening the mechanical 
action [29]. The possible influence of better assistance in the oral 
hygiene in those subjects living at home compared with those in 
institutions was checked and no differences were found in the 
residential distribution of subjects in test and control groups.

In conclusion, the Digital Brush has been evidenced to 
be an appropriate tool for both institutionalized and non-
institutionalized special athletes, in removing dental plaque and 
food debris, similarly to the conventional toothbrush. 
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