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ABSTRACT:  

Aim: Adolescents with special needs are very prone to caries progression. (1) providing them with 

intensified preventive regimen could be an effective intervention to mitigate the risk . This study 

aimed to compare a chlorhexidine-containing varnish to the conventional preventive protocol 

(fluoride toothpaste, mouthwash and fluoride varnish without chlorhexidine) on caries risk 

assessment for special needs adolescents over a 10 -month follow up period. 

Materials and methods: A total of 22 participants were divided into two groups according to the 

tested regimen. Cariogram parameters were collected to generate individual caries profiles. A risk-

based preventive program was implemented, and caries profiles were generated again at the end of 

10 months.  At the end of 10 months, caries profile was generated again. Statistical analysis was 

performed with a significance level set at P≤0.005. 

Results: Regarding the main outcome, the chance to avoid new caries, a statistically significant 

difference was found before and after applying any preventive program For the “Plaque amount” 

Cariogram parameter, there was a significant reduction in the measured score after administration 

of the protocol containing chlorhexidine (p<0.05). 

Conclusion: The regular use of preventive regimens is effective in improving caries-related 

factors in this study. Additionally, the inclusion of chlorhexidine was effective in reducing 

plaque amounts without diminishing the effect of fluoride.  

 

INTRODUCTION 

The global population living with a disability was 

estimated at 1.3 billion between 2021 and 2023, with 12 

million in Egypt alone..(1-3) These patients are more 

susceptible to dental caries due to factors such as poor 

oral hygiene, motor limitations and lack of accessible 

dental services coupled with inadequate skills and 

knowledge among healthcare professionals. 

Consequently, preventive oral health regimens are 

required to mitigate the risk (1, 3-7) 

While the use of conventional tooth brushing and 

fluoride has been shown to improve oral health, more 

intensive programs may be necessary to achieve better 

outcomes and avoid the need for surgical interventions (8-

11). Chlorhexidine, often referred to as the “gold 

standard” among antibacterial agents, has been studied 

for 30 years. Even in low concentrations, it may reduce 

the development of new carious lesions. (12-14) This study 

introduces a novel approach for managing adolescents 

with special needs by implementing an intensive 

program that includes chlorhexidine alongside the 

conventional protocol. This could represent a significant 

step in enhancing preventive regimens. 

http://www.jchr.org/
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 Chlorhexidine or topical fluoride were applied as 

varnishes, which deliver small doses to multiple sites, 

ensuring prolonged action.(4,15) Cariogram, a software 

program which assesses caries risk by considering both 

protective and risk factors, was utilized to estimate risk 

of caries progression and impact of the intervention.  

Given the limited evidence-based information about 

adding chlorhexidine to preventive regimens for special 

needs patients, the aim of this randomised controlled trial 

was to compare a Chlorhexidine-containing varnish with 

conventional preventive protocols on bacterial 

inhibition, plaque adherence, and caries prevention.. 

 

METHODS AND MATERIALS 

All participants were prescribed fluoridated toothpaste 

(Signal® cavity fighter, Dubai, United Arab Emirates) 

containing 1450 ppm fluoride, and mouthwash (B-fresh, 

Pharopharma, Egypt) containing 0.05 % sodium 

fluoride. For the control group, topical fluoride varnish 

(Fluor protector, Ivoclar Vivadent, UK) with 1400 ppm 

fluoride was applied. For the intervention group, topical 

varnish containing 0.3 % chlorhexidine and 1400 ppm 

fluoride was applied. (Cervitec F, Ivoclar Vivadent, UK). 

 

Methods 

 Study registration  

The  study protocol was approved by the Research Ethics 

Committee, Faculty of Dentistry, xxx University, and in 

accordance with the Declaration of Helsinki and its later 

modifications. The study was registered on clinical trials 

in 24/07/2020 (www.clinicaltrials.gov) with I.D.: NCT 

04485312 

Sample size calculation 

      A power analysis was conducted to ensure adequate 

power for a 2-sided statistical test of the null hypothesis 

that a preventive protocol containing chlorhexidine 

would be no different to conventional preventive 

treatment for adolescent patients with special needs. . 

According to the results of Patil et al. in 2011(17)   in 

which the probability of patients within the green sector 

(chances to avoid new lesions) (81-100%) of the 

comparator regimen was 0.87, probability patients within 

the green sector (61-80%) was 0.11 and probability of 

patients within the green sector (41-60%) was 0.02 with 

effect size w=1.14 (n=8). If the estimated probability of 

patients within the green sector (81-100%) of the 

intervention regimen was 0.8, probability patients within 

the green sector (61-80%) was 0.1 and probability of 

patients within the green sector (41-60%) was 0.1 with 

effect size w=0.98 (n=10). By adopting an alpha (α) level 

of 0.05 (5%), power=80%. The predicted sample size (n) 

was a total of 9 for each group. To account for possible 

dropouts during follow-up intervals, the sample size was 

increased by 20%, resulting in a total of 22 cases, i.e., 11 

for each group. Sample size calculation was performed 

using G*Power 3.1.9.7. 

Study design  

Based on the sample size calculation, this study employs 

a parallel-arm design with an equivalence framework 

and a 1:1 allocation ratio, involving a total of 22 Egyptian 

adolescents with special needs, aged 13-18 years. These 

participants were full-time residents at disability schools 

and had mild to moderate disabilities according to the 

WHO categorization. Participants with a history of 

allergy to any drugs or chemicals used in the study, those 

wearing appliances, those on antibiotics, and those 

taking medications that interfere with saliva secretion 

were excluded. Informed consent was obtained from the 

participants and their caregivers. 

Simple randomisation was performed according to a 

checklist that divided the participants into two groups, 

labelled A and B. Randomisation was generated using the 

website www.randomization.com. Allocation of 

participants to different preventive groups was done 

using sealed opaque envelopes to ensure complete 

concealment. Participants were further classified 

according to their risk profile as detailed in the 

demographic data analysis. Treatments were 

administered based on the assigned groups as described 

in the procedures. 

The participants, assessors, and statistician were blinded 

to the interventions and comparator assessment methods. 

However, the principal investigator could not be blinded 

due to the difference in colour and consistency of the 

materials. Additionally, no information was exchanged 

among the research team members throughout the entire 

study period. 

  

Participant preparation  

http://www.jchr.org/
http://www.clinicaltrials.gov/
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  Scaling and polishing procedures were 

performed on all participants. Both protocols were 

applied every 3 or 6 months according to the participants’ 

caries risk profile—high, moderate, or low risk 

respectively—as illustrated in the CONSORT flow 

diagram (Figure 1). (18) All participants were advised to 

brush their teeth twice daily using a circular motion for a 

minimum of 2 minutes (30 seconds per quadrant to reach 

the optimal effect on plaque reduction) using fluoride 

toothpaste. Supervised brushing was done with the help 

of their caregivers’. Additionally, mouthwashes were 

used after brushing with fluoride toothpaste for at least 

30 seconds, twice daily (19-21). All participants were 

residents of educational facilities who also prepared and 

provided their meals, minimising dietary variations 

between groups.. Health education and dietary 

counselling were provided to caregivers once per month 

to ensure patient adherence to the guidelines. 

 

 

 
Figure 1: consort flow diagram 
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Cariogram’s caries related factors 

A visual-tactile clinical examination was performed by 

the researcher in natural daylight, and caries diagnosis 

was conducted according to WHO diagnostic criteria. 

The DMFT (Decayed, Missing, and Filled Teeth) index 

was calculated. For related diseases, a score of one was 

assigned as a standard for all participants, given their 

special needs. Participants were asked about their regular 

diet regimen. Plaque was evaluated using the Silness-Loe 

index.(22) Stimulated saliva samples were collected by 

asking the patient to spit  accumulated saliva into 

calibrated flasks  (Fig.2a). If a participant was unable to 

spit, saliva was aspirated using a plastic syringe over a 

period of 5 minutes and collected in the flasks (Fig.2b). 

The Bacterial count (CFU/ml) for mutans streptococci 

was determined  using MSB culturing media. (23) . 

Unstimulated saliva was collected to measure buffer 

capacity. Regarding the fluoride program, participants 

were asked about their oral hygiene routines involving 

any fluoride use. To avoid subjective bias, clinical 

judgement was uniformly set to 1 for all patients.   

            

                          
Figure 2a: Collecting stimulated saliva in the calibrated small flask & b: Aspirating stimulated saliva using plastic 

syringe. 

Risk based preventive program 

            After obtaining Cariogram results for each 

patient, a risk-based preventive programme was 

implemented for both the control and intervention 

groups. (17,24,25) Before the application of  varnishes, 

plaque was removed using a toothbrush without 

toothpaste and volunteers were asked not to eat or drink 

except water for one hour before the visit The teeth were 

then rinsed with water and dried using an air syringe and 

gauze. Cotton rolls were used for teeth isolation, and the 

varnish was applied using a micro-brush according to the 

manufacturer’s guidelines. For each participant, 0.3 ml 

of varnish was aspirated by a syringe and dropped in a 

dish then applied to all teeth and allowed to dry for 30 

seconds (Fig. 3). Patients were instructed to avoid 

spitting for 2 hours.(26). After 10 months (one academic 

year) the caries risk profile was reassessed .  

                                                  

 

Figure 3: Varnish application using brush 

Data confidentiality and quality control 

All data related to the study were stored in locked 

cabinets with restricted access. Data entry was performed 

by the principal investigator and reviewed by a member 

of the research team. All data were stored on a computer 

and encrypted with a password to ensure accurate data 

a b 
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entry and protect against misuse. Data were also backed 

up on an additional storage device to prevent loss. An 

audit was conducted by one of the authors to ensure the 

quality of the research methods, sampling techniques, 

and interventions. The names and personal data of the 

participants did not appear on the protocol forms and will 

be securely maintained for 10 years after the trial to 

protect participants’ privacy and civil rights. 

Data collection 

Baseline data collection included obtaining medical and 

dental histories for each patient and completing 

examination charts. Outcome data were collected using 

Cariogram scores, which were evaluated and checked at 

follow-up periods and after 10 months. To maximise 

patient retention and compliance with follow-up visits, 

contact information (telephone number and address) was 

collected from the patient or caregiver, and they were 

called before each visit. The importance of the study and 

adherence to preventive measures were explained to both 

the patient and caregiver.  

Statistical analysis: 

 Age data were analysed for normality using the 

Shapiro-Wilk test, presented as mean and standard 

deviation values, and compared using the independent t-

test. Categorical and ordinal data were presented as 

frequency and percentage values. Independent 

categorical data were compared using Fisher’s exact test. 

Repeated measurements were analysed using the 

marginal homogeneity test. Intergroup comparisons for 

ordinal data were analysed using the Mann-Whitney U 

test. Intragroup comparisons were analysed using the 

Wilcoxon signed rank test. The significance level was set 

at p≤0.05 within all tests. Statistical analysis was 

performed using R statistical analysis software version 

4.1.3 for Windows. 

RESULTS 

The clinical trial was conducted on 22 cases, which were 

randomly and equally allocated to one of the two study 

groups (i.e. 11 cases each). There were 2 dropouts in the 

control group and 1 in the intervention group. In the 

control group, 6 (66.6%) of the participants were male 

and 3 (33.3%) were female. In the intervention group, 6 

(60%) of the participants were male and 4 (40%) were 

female; the difference between the groups was not 

statistically significant (p=0.670). The mean age of the 

participants was 15.9±1.8 years in the control group and 

14.8±2.1 years in the intervention group, with no 

statistically significant difference (p=0.206). There was 

also no significant difference between the groups 

regarding the risk profile categorisation into low, 

moderate, and high-risk groups (p=0.356). In the control 

group, 6 (66.7%) cases had high risk, while 3 (33.3%) 

had moderate risk. In the intervention group, 4 (40%) 

cases had high risk, and 6 (60%) had moderate risk. 

 Regarding the chance to avoid new caries, a 

statistically significant difference was found between 

before and after applying any preventive program while 

no statistically significant difference was found between 

trial arms. A correlation between different Cariogram 

sectors revealed that there was a strong positive 

correlation between green sector and red and light blue 

sectors scores (rs=0.764 and 0.926). There was a 

moderate positive correlation between green sector and 

yellow and blue sectors scores (rs=0.499 and 0.639). All 

correlation were statistically significant (p<0.001) 

(table1).  

The results revealed that the parameters affected by both 

regimens were the red sector and the light blue sector. 

For “Streptococcus mutans” parameter, there was a 

significant reduction in scores after administration of 

both preventive regimens. For “Amount of plaque” 

parameter, there was a significant score reduction in the 

intervention group (p=0.034) (table2). For the light blue 

sector “Fluoride program” parameter, there was a 

significant score reduction in both groups (p<0.05), 

while for other parameters, the difference was not 

statistically significant (p>0.05) (table3). As for the 

yellow sector (circumstances) and the blue sector (Diet), 

there was no statistically significant difference between 

tested groups (p>0.05).  

DISCUSSION 

All disease factors were assessed using Cariogram (27) 

which incorporates parameters with different weights to 

clarify the primary cause of caries. Cariogram 

graphically illustrates an individualized caries risk 

profile, aiding communication with the patient. (28,29) and 

http://www.jchr.org/
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predicting caries development more accurately than any 

single-factor model.(30)   

Two types of varnish were used. Fluor Protector varnish 

was applied in the control group. It promotes 

remineralisation by forming calcium fluoride deposits in 

saliva, relying on the bioavailability of fluoride from the 

varnish and calcium from saliva. Additionally, it adheres 

to tooth surfaces, mucosa, and dental plaque, reducing 

demineralisation and inhibiting acid-producing bacteria 

due to its antibacterial properties. (31-34)  In the 

intervention group, Cervitec F varnish was used. This 

varnish contains antibacterial agents added to the 

fluoride varnish (0.3% chlorhexidine plus 1450 ppm 

fluoride), which effectively target mutans streptococci 

and reduce plaque. Chlorhexidine retention in the oral 

cavity is crucial for its effectiveness but can cause 

adverse effects like tooth discolouration, changes in oral 

microbiota, and altered taste, especially with continuous 

use for more than 7 days in vehicles like mouthwashes. 

These adverse effects were avoided in this study by using 

chlorhexidine varnish every 3 or 6 months, according to 

each patient’s caries risk profile. (15) Both varnishes allow 

for prolonged contact and slow release, reaching non-

accessible areas more effectively than other methods. (35-

39)  

Demographic analysis of the participants revealed 

homogeneity in age and caries status in the selected 

population. (40) The results showed that using any 

preventive regimen was successful in reducing the 

chance of developing new caries, which aligns with the 

findings of other researchers. (17,25,41,42) The strong 

positive correlation between green, red and light blue 

sectors scores and moderate positive correlation between 

green, yellow and blue sectors , indicate that reducing 

bacteria and increasing protective factors decrease the 

likelihood of developing new cavities.. This highlights 

the importance of intensifying protective factors for 

special needs patients as there was a significant reduction 

in  cariogenic bacteria after administrating both 

preventive regimens. For amount of plaque parameter, 

there was a significant score reduction only in the 

intervention group (p=0.034), demonstrating the efficacy 

of chlorohexidine-containing preventive regimen in 

caries prevention for special needs patients. This result is 

in total agreement with Huang et al. ,(43) who found that 

bacterial count is related to  plaque amount, strongly 

affecting caries risk since the plaque film, full of bacteria 

in close contact with the tooth surface, initiates the caries 

process.(31,41,44-46) This finding also partially agrees with 

Doitchinova et al. (47) and completely agrees with 

Senneby et al. (30)  who found a strong relationship 

between plaque index, diet frequency and increased the 

caries risk . 

The significant reduction in plaque amount in the 

intervention group supports the idea that chlorhexidine is 

a leading antiplaque agent.(48-52)  .This finding contrasts 

with Clavero et al. (53) who found that cervitec F has no 

effect on  plaque index scores. Other studies suggest that 

the effect of Cervitec F may not be observable 12 weeks 

after treatment due to its short-term action. (54,55) 

Regarding the light blue sector, participants’ 

commitment to the fluoride program resulted in no 

significant difference between the two regimens. 

Comparable results were found for saliva secretion rate 

and saliva buffer capacity, which may be explained by 

the fact that the ingredients of fluoridated agents used do 

not directly influence salivary secretion rate, pH, or 

buffer capacity. This finding aligns with other studies 

(17,25,56,57)  suggesting the addition of saliva promoting 

agents to the preventive protocol.  

The yellow sector showed no statistically significant 

results as the DMF and the health status of adolescent 

special needs patients changed only mildly during the 

one-year follow-up. (17,25) The blue sector also showed no 

statistically significant results, disagreeing with some 

studies (58,59) , likely due to differences in ethnicity and 

eating habits or the difficulty in controlling food intake 

among most disabled patients. However, the moderate 

correlation between the blue and green sectors suggests 

that strict oral hygiene measures can counteract the 

effects of fermentable carbohydrates. 

     Finally, the overall results indicated that the only 

significant difference was in the amount of plaque, with 

the chlorhexidine-containing preventive regimen being 

more effective than the conventional regimen. Thus, the 

results partially support the null hypothesis and confirm 

the importance of an intensified caries preventive 

regimen for special needs patients 

CONCLUSIONS 

http://www.jchr.org/
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Given the limitations of this primary study, including the 

limited sample size of the special needs population, the 

challenging circumstances, the work environment with 

special needs, and the difficulties in managing these 

patients, the following conclusions can be drawn. Firstly, 

regular use of preventive regimens using different 

vehicles is effective in improving caries-related factors. 

Secondly, the addition of chlorhexidine was effective in 

reducing plaque without diminishing the effect of 

fluoride. 

Therefore, it is recommended to apply the novel 

intensified preventive regimen that includes 

chlorhexidine in addition to the conventional protocol for 

caries prevention in adolescents with special needs. This 

new approach could enhance the effectiveness of 

existing preventive measures. 

Further studies are needed to evaluate the long-term 

effects of different caries preventive products and related 

factors on larger sample sizes. This will help achieve a 

better understanding of the ideal clinical protocols 

recommended for caries prevention in this population. 
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Table (1): Inter and intragroup comparisons of chances to avoid new carious lesions (green sector) and Correlations 

between green sector and other sector 

Interval Chances to avoid new carious lesions 

  

Green sector u-value 

u  

p-value 

p   
Control 

  

Intervention  

n % n % 

Before 

  

Low   0 0.0% 0 0.0% 33.00 0.356 

Moderate  3 33.3% 6 60.0% 

High 6 66.7% 4 40.0% 

After 

  

Low   7 77.8% 7 70.0% 48.50 0.780 

Moderate  2 22.2% 3 30.0% 

High 0 0.0% 0 0.0% 

w-value  0.00 0.00   

p-value p  0.006* 0.002*   

correlation of Sectors    rs 

Green 

 

  

Yellow   0.499 

Blue  0.639 

Red 0.764 

Light blue  0.926 
 

*significant (p<0.05)                         rs: spearman’s rank order correlation coefficient  
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Table (2): Inter and intragroup comparisons of red sector scores  

Parameter 

  

Interval Score 

  

Red sector u-value 

u  

p-value 

p      
Control  Intervention  

  

n % n % 

Amount of plaque 

 

  

Before 

  

0 0 0.0% 1 11.1% 44.00 0.968 

1 2 20.0% 1 11.1% 

2 2 20.0% 1 11.1% 

3 6 60.0% 6 66.7% 

After 

  

0 1 10.0% 1 11.1% 67.50 0.065 

1 0 0.0% 4 44.4% 

2 7 70.0% 4 44.4% 

3 2 20.0% 0 0.0% 

w-value u 6.00 3.50   

p-value p  0.317 0.034*   

Streptcoccus mutans 

  

Before 

  

0 0 0.0% 0 0.0% 45.00 1 

1 0 0.0% 0 0.0% 

2 0 0.0% 0 0.0% 

3 9 100.0% 10 100.0% 

After 

  

0 0 0.0% 0 0.0% 27.00 0.156 

1 3 33.3% 7 70.0% 

2 3 33.3% 2 20.0% 

3 3 33.3% 1 10.0% 

w-value u 0.00 0.00   

p-value p  0.024* 0.005*   

                                                           *significant (p<0.05)                                   
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Table (3): Inter and intragroup comparisons of light blue sector scores  

Parameter 

  

Interval Score 

  

Light blue sector u-value 

u  

p-value 

p   
Control  Intervention 

n % n % 

Fluoride program  

  

Before 

  

0 0 0.0% 0 0.0% 44.00 0.968 

1 1 11.1% 0 0.0% 

2 6 66.7% 9 90.0% 

3 2 22.2% 1 10.0% 

After 

  

0 9 100.0% 10 100.0% 45.00 1 

1 0 0.0% 0 0.0% 

2 0 0.0% 0 0.0% 

3 0 0.0% 0 0.0% 

w-value u 0.00 0.00   

p-value  p  0.006* 0.002*   

 

Salivary secretion rate  

 

Before  

0 9 100.0% 9 90.0% 49.50 0.720 

1 0 0.0% 1 10.0% 

2 0 0.0% 0 0.0% 

3 0 0.0% 0 0.0% 

After 

  

0 8 88.9% 9 90.0% 44.50 0.968 

1 0 0.0% 0 0.0% 

2 1 11.1% 1 10.0% 

3 0 0.0% 0 0.0% 

w-value  u    1.00 2.00   

p-value  p  0.317 0.655   

 Before 0 8 88.9% 10 100.0% 50.00 0.343 
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                                                      *significant (p<0.05)                                       

 

 

Salivary buffering 

capacity  

  

  1 1 11.1% 0 0.0% 

2 0 0.0% 0 0.0% 

After  0 9 100.0% 10 100.0% 45.00 1 

1 0 0.0% 0 0.0% 

2 0 0.0% 0 0.0% 

w-value  u 0.00 0.00   

p-value  p  0.317 1   
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