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Purpose: Plaque accumulation is considered to be one of the main factors in various oral diseases. This study aimed to evaluate the
effect of oral health counselling on plaque scores for Individuals with Special Health Care Needs (ISHCN) attending special care
dentistry clinics.

Patients and Methods: A prospective observational study was designed and consecutive sampling was used among the adult
patients attending special care dentistry clinics at a University Dental Hospital. A total of 120 participants (61 males and 59 females
between) aged between 16 and 69 years were enrolled in the study. Participation was voluntary, and recruits were selected after the
application of a set of inclusion and exclusion criteria. The participants were categorized according to their specific health care needs.
The subjects were assessed for plaque scores using the Silness—Loe Plaque Index for a period of six months. The first observation was
noted at baseline and then every two weeks until the next three months. Finally, monthly plaque scores were recorded for the
subsequent three months. Ten observations were recorded for each participant. All data were entered and analyzed using Statistical
Package for Social Sciences (SPSS v.22) software.

Results: The majority of the sample was comprised of the “Medically compromised group”, followed by the “Intellectual disability”
group. The overall baseline mean plaque index score was 2.68, which reduced significantly (p = 0.01) at the completion of 6 months
period.

Conclusion: The multi-component preventive oral health program and repeated follow up was associated with significant reduction in
dental plaque scores among individuals with special health care need over six months.
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Introduction

Oral Health is an important aspect of overall health and well-being. The active engagement of oral health professionals
should be an integral component of health promotion strategies.! Oral healthcare is one of the challenging areas for
Individuals with Special Health Care Needs (ISHCN)? who are more susceptible to oral diseases and conditions,
particularly periodontal disease.® It has been demonstrated that ISHCN have higher unmet oral need and experience
challenges in accessing dental care.* The apparent reasons for the higher unmet oral health need are the barriers to access
as well as the lack of attitude, training and unwillingness of the oral health care providers™® A recent study in Saudi
Arabia has also indicated poor oral health and suboptimal oral health behavior in this population.’

Poor oral health behaviors negatively affect oral health outcomes, whereas effective oral hygiene practices have
beneficial effects not only on oral health but also on overall general health.® Therefore, the implementation of structured
oral hygiene education programs and dental plaque control measures are essential to promote preventive behaviors
thereby reducing the oral disease burden in this population.” Evidence indicates that oral health promotion strategies,
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particularly those incorporating oral health education, are effective in enhancing oral health behaviors.'® Obtaining
a health gain like improving oral health for ISHCN can be possible mainly through community based initiatives.'"
Prevention of oral diseases in this group has more significance owing to the limited resources available as well as the
barriers to access for oral health services.'*'* Oral health counselling is an element of oral health education where the
oral health care education is delivered to the person taking into consideration the circumstances associated with the
person. However, it has to be repeated and continued for effective oral health benefits.'*

Little is known about the effect of context-specific oral health counselling on plaque scores for ISHCN attending
special care dentistry clinics. There is limited evidence regarding its effectiveness among individuals with ISHCN.
Therefore, there is a need to initiate specialized oral health care programs for ISHCN. This study assessed the impact of
a multi-component oral health preventive program on dental plaque control among ISHCN. We hypothesized that plaque
scores would reduce following the multi-component oral health preventive program which would eventually enable
ISHCN to have a reduced risk for oral diseases.

Material and Methods
Ethical Approval

This project is covered under “Research on Human subjects.” The study complied with the Declaration of Helsinki.'®> No
introduction of new materials or items was proposed, and at no stage was the study intended to be interventional. The
project proposal was presented to the Institutional Review Board (IRB) and the Chair of the Research Ethics Committee
of King Saud University. After fulfilling all requirements and in accordance with the International Guidelines for
individuals who lack capacity, formal ethical approval was granted (approval number IRB #E-22-6764, dated 27th
March 2022). A formal informed written consent was taken from all participants explaining in detail the rationale and the
role of their participation in the study. Formal written consent was taken from parents/guardians and/or caregivers of
ISHCN aged between 16 to 18 years as well as for those who lacked the capacity to understand, process or retain the
information given during the research.

Study Design

A prospective study design was employed to enroll patients attending the special care dentistry clinics and follow-up was
done with participants who met the selection criteria and agreed to complete the study. Data were collected from
April 2022 to December 2022.

Study Sample and Location

Consecutive sampling was used to recruit participants. The participants were approached to participate when they sought
dental treatment at the Special Care Dentistry Clinics of the University Dental Hospital. The selection criteria were set
based on the inclusion and exclusion criteria. A total of 160 participants were initially recruited after providing informed
consent and meeting the selection criteria. However, the total number of participants who completed the study was 120
after 40 participants dropped out of the study at various stages because of non-attendance for various reasons. Most of the
drop outs were related to personal reasons unrelated to the consequences resulting from the multi-component preventive
measures.

Inclusion Criteria
e Patients with > or = 20 permanent dentition.
e Patients who had the capacity to consent and perform self-tooth brushing.

Exclusion Criteria
e Children below the age of 16 years.
e Patients who are dependent on caregivers for brushing and other oral hygiene measures.
e Patients with retained teeth or mixed dentition.
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e Patients with supernumerary teeth.
e Removable prostheses or orthodontic appliances that may affect plaque accumulation.
e Acute oral infections or untreated severe oral disease.

Multi-Component Oral Health Preventive Program
A structured, multicomponent oral health preventive program was implemented for all participants. The program
comprised four integrated components:

A. Baseline assessment and professional prophylaxis: Participants attended an initial appointment with a dental
hygienist, during which plaque levels were recorded using the Silness—Loe Plaque Index.'® Following the
assessment, full-mouth professional prophylaxis was performed by the same hygienist to standardize baseline
oral hygiene status.

B. Oral health education: A standardized 15-minute educational session was delivered using a jaw model and
a powered toothbrush demonstration.

C. Provision of powered toothbrushes: To support adherence and reinforce instruction, each participant received
a powered toothbrush after completion of the educational session. All participants received the same type of
powered toothbrush and a commercially available 1450 ppm fluoride toothpaste for use at home.

D. Scheduled follow-up and reinforcement: Participants were scheduled for follow-up visits to reassess plaque
scores and reinforce oral hygiene instructions.

Participants were subjected to complete oral prophylaxis to achieve a score of 0. Following the oral prophylaxis
session, individualized oral health counselling was provided to each participant recruited in the study. Each
participant was instructed about correct toothbrushing at home twice daily for two minutes as shown during the
session. Once at night, before sleeping, and at any other time during the day. Each participant was followed-up for
six months. Plaque scores were recorded ten times for each participant during the study period according to the
following schedule.

The baseline assessment (Month 0) was conducted during the participant’s first appointment with the dental
hygienist, during which the initial plaque recording was performed. Following baseline, plaque levels were assessed
every two weeks for the first three months, resulting in six biweekly assessments at Weeks 2, 4, 6, 8, 10, and 12.
Participants underwent monthly plaque assessments for the subsequent three months, specifically at Months 4, 5,
and 6.

During each follow-up visit, participants were asked about their compliance with powered toothbrushing at home
and their brushing technique. Guidance was provided when necessary. The counselling was adapted informally
according to the participant’s functional profiles and no formal protocol differentiation across disability subgroups
was pre-specified. The degree of adaptation across the subgroups was not independently recorded.

Participants enrolled in the study performed oral hygiene themselves when physically able. The researcher assessed
participants’ plaque scores and delivered the intervention to ensure consistent implementation across all participants. The
researcher also documented the delivery of all program components. Plaque score recordings were documented
separately at each scheduled visit.

Plaque Scores

The Silness—Loe Plaque Index was used to measure the effectiveness of plaque removal. Plaque accumulation was
assessed on four surfaces—distal, mesial, facial, and lingual/palatal—of the first molars and central incisors in each
quadrant. Plaque was scored on a scale from 0 to 3, For each participant, an average plaque index score was calculated
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across all assessed teeth. A William’s periodontal probe, a mouth mirror and sterile gauze were used to collect and record
plaque when present, ensuring consistent and accurate measurement. Table 1 shows the plaque scores and their respective
interpretation.

Variables
Participants were grouped according to their specific special need into four categories: Intellectual Disability, Medically
Compromised, Physical Disability and Syndromes /Multiple disabilities.

Statistical Analysis

The recorded data were compiled and entered into a computer using Statistical Package for Social Sciences software
(SPSS) version 22.0 software (Chicago, IL, USA). One-way ANOVA and Chi-square tests, as well as the Bonferroni test
for the adjustment of multiple comparisons, were used. A p value of < 0.05 was considered statistically significant.

Results

A total of 120 participants completed the study. The participants were 61 males and 59 females. The participants were
aged between 16 and 69 years old. The majority were medically compromised (33.3%), followed by those with
intellectual disabilities (26.7%). Participants with syndromes or multiple disabilities accounted for 23.3%, whereas
16.7% had physical disabilities (Table 2).

Figure 1 shows that participants aged 21-25 years accounted for 42.5%, whereas those above 60 years consisted of
only 2.5% of the participant group. Baseline plaque scores via the Silness—Loe Plaque Index were obtained for each
individual and the overall mean scores were calculated. Figure 2 presents the mean plaque index scores stratified
according to specific health care need. Comparisons between groups indicated that participants with intellectual
disabilities had the highest mean plaque score (2.91).

Table | Silness—Loe Plaque Index*

Plaque Score | Criteria

0 Absence of microbial plaque

| Thin film of microbial plaque along the free gingival margin

2 Moderate accumulation with a plaque in the sulcus

3 Large amount of plaque in sulcus or pocket along the free gingival margin

Notes: *Adapted from: Fischman SL. Current status of indices of plaque. Journal of clinical periodontology.
1986;13(5):371-374.

Table 2 Description of the Study Participants
According to Their Disability (n=120)

Disability Type Frequency (%)
Intellectual Disability 32 (26.7%)
Physical Disability 20 (16.7%)
Medically Compromised 40 (33.3%)

Syndromes /Multiple Disabilities | 28 (23.3%)

Total 120 (100.0)
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Figure | Distribution of Special health care needs by age group.

Table 3 presents the mean plaque index scores for each group of special health care needs, along with the overall
mean. Significant reductions in plaque scores were observed across all groups (p < 0.05), with the medically compro-
mised group showing the greatest reduction. No significant differences were found between genders (p > 0.05).

Comparisons over time showed a consistent decrease in mean plaque scores at monthly intervals. Table 4 summarizes
the comparisons between baseline and follow-up mean plaque scores, with statistically significant reductions observed at
all time points.

Discussion

Maintaining good oral health is a challenge for many ISHCN, who are also more susceptible to oral disease than the
general population.'”'? Poor oral hygiene in ISHCN may be attributed to reduced intellectual and physical abilities that
hinder effective toothbrushing.'®?*! Oral health is further compromised by limited awareness of its importance and
inadequate oral hygiene practices.®* In this context, structured oral health promotion programs may play a key role in
improving the oral health among ISHCN by improving their knowledge and supporting the development of effective self-
care behaviours through education, caregiver involvement, and regular reinforcement.*** > There is limited evidence on
interventions from Saudi Arabia to support oral health promotion among ISHCN.?¢’

This study was conducted as a single group evaluation within the routine clinical services of the Special Care
Dentistry Clinics. In such a setting, a structured preventive programme for all eligible patients is consistent with standard
of care obligations, and assigning patients to separate intervention and control groups was not feasible.
A multicomponent preventive oral health strategy was implemented that included baseline assessment and professional
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Figure 2 Mean plaque index scores over 6 months.

cleaning, provision of powered toothbrushes, oral health education, and scheduled follow-up appointments. Offering
systematic guidance, follow-up, and reinforcements has shown to have an influence on tooth brushing behavior among
people with intellectual disabilities.**>>~

In the present study, the higher plaque score at baseline confirms poor oral hygiene in ISHCN, which is similar to the
previous studies.'®*'° The overall mean plaque index score at the baseline was 2.68; which reduced significantly to 1.5
at 3 months and finally to 0.87 at six months (p < 0.001). These results are in line with the previously conducted studies
in other settings.?>*’ This provides empirical support for the effectiveness of a multicomponent preventive program
comprising professional prophylaxis, oral health education, provision of powered toothbrushes, and scheduled follow-up
in this underserved population;

The sample consisted of medically compromised individuals, those with physical disabilities, and intellectual
disabilities as well as those with syndromes or multiple disabilities. Among the four disability groups, the medically
compromised group demonstrated the greatest reduction in plaque scores over the study period, while the intellectual
disability group, despite beginning with the highest baseline mean (2.91), showed comparatively less reduction. It is
noteworthy that the study participants had a wide range of special needs. Studies among similar groups have found

inconsistency in participants’ recruitment as well as oral health outcomes for people with intellectual disabilities.”*°
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Table 3 Mean Plaque Scores at Various Time Intervals During the Study

Variable Baseline | Ist Ist 2nd 2nd 3rd 3rd 4th 5th 6th P
Month Month Month Month Month Month Month | Month | Month
Ist visit | 2nd visit | Ist visit 2nd visit Ist visit 2nd visit

Disability type

Intellectual 2.9063 2.7900 2.5503 2.3403 2.1278 1.8666 1.5966 1.3997 | 1.088I 1.0306 | 0.001
Disability

Physical 2.6650 2.4985 2.1605 1.p8480 1.5655 1.3815 1.1820 1.0490 | 0.8065 | 0.7895
Disability

Medically 2.5215 2.2861 2.0318 1.7570 1.4870 1.2068 1.0505 0.9785 | 0.7578 | 0.6788

Compromised

Syndromes/ 2.6607 2.5286 2.3379 2.1229 1.8843 1.6664 1.3979 1.2189 1.0471 1.0175

Multiple

disabilities

Gender

Male 2.7185 2.5670 23118 2.0956 1.8610 1.6199 1.4246 1.3161 1.0626 | 0.9908 | 0.242
Female 2.6412 2.4560 22124 1.9278 1.6631 1.4149 1.1693 0.9959 | 0.7756 | 0.7453

Overall 2.6805 25124 22629 2.0131 1.7637 1.5191 1.2991 1.1587 | 0.9215 | 0.8701

Table 4 Pairwise Comparisons of Mean Plaque Index Between Baseline and Follow-Up Months (Bonferroni-Adjusted)

Time Reference Time End Point | Mean Difference | Std. Error P* 95% Confidence Interval
Lower Bound | Upper Bound

Overall Baseline Mean Plaque Index Ist month 0.293* 0.016 0.001 0.246 0.340
(2:68) 2nd month 0.542* 0.019 0.001 0.486 0.599

3rd month 1.27 1% 0.035 0.001 1.168 1.375

4th month 1.355% 0.036 0.001 1.248 1.461

5th Month 1.759* 0.044 0.001 1.627 1.891

6th Month 1.81* 0.049 0.001 1.735 1.931

Notes:*The mean difference is significant at the 0.05 level.

There was no statistically significant difference in plaque score reduction among gender which suggests that the
program was equally effective across sexes. This finding may be due to the structured and standardized nature of the
intervention and similar result was reported by Shyama et al in a study conducted in Kuwait.*”

A formal sensitivity analysis distinguishing the early plaque reduction attributable to baseline prophylaxis from the
sustained reduction reflecting behavioural change was not conducted. However, pairwise comparison of mean plaque
index shows a progressive and sustained decline in plaque scores over time, with mean differences increasing from 0.293
at 1 month to 1.81 at 6 months, all statistically significant (p < 0.001). This suggests that the observed improvements
were not limited to the immediate post-prophylaxis but were maintained over time, likely reflecting continued beha-

vioural change. Studies have emphasized the need of continued oral health promotion for a notable benefit.?”-**1"33
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Limitations

Limitations of the study should be considered when interpreting the findings. The absence of a control group limits causal
attribution to any specific component of the intervention; future studies with factorial designs would identify the
independent contribution of each element. Absence of a prior sample size calculation introduces uncertainty regarding
statistical power and the potential for Type I and II errors. The attrition rate of 25% is a notable limitation and the
dropouts were attributed to scheduling conflicts and personal reasons unrelated to the preventive program; although
available clinical data suggest that those who withdrew were broadly comparable to completers. A formal attrition bias
analysis should be performed in future studies. Compliance was assessed informally through follow-up attendance rather
than validated measures, and cognitive or functional differences among participants were not evaluated, potentially
confounding observed outcomes. Additionally, analysis for subgroups were not stratified, which limited the granularity of
the findings. Future studies should do subgroup analysis to report specific effects.

From a methodological perspective, the use of repeated-measures ANOVA does not account for within-subject
correlations or missing data; a mixed-effects modelling approach would have been more appropriate and is recommended
for future studies. Finally, the scalability and sustainability of the multicomponent preventive oral health program remain
uncertain, given its reliance on trained personnel, provision of powered toothbrushes, and multiple follow-up visits,
which may be challenging to replicate in routine or resource-limited settings.

Despite these limitations, the study contributes to an important step to close the gap in the literature concerning oral
health promotion for ISHCN in Saudi Arabia. The findings of this study carry implications for the ongoing transforma-
tion of healthcare in Saudi Arabia.***> The present study demonstrates that structured, clinic-based oral health promotion
is feasible and effective within existing dental services and can meaningfully reduce the oral health burden in this
population. Future controlled studies incorporating validated behavioural measures, caregiver involvement assessments,
and longer follow-up durations are needed for evidence-based guidelines.

Conclusions

Engagement in a multicomponent oral health preventive program was linked to improvements in plaque scores among
Individuals with special health care needs. These findings support the effectiveness of structured preventive approaches
with groups having special needs for oral health gain.

Recommendations
Implementation of preventive programs for ISHCN is likely to result in significant oral health benefits. Oral health
counselling can be considered an important preventive oral health measure for ISHCN.

Data Sharing Statement

Data from this research is available upon reasonable request to the corresponding author.
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