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Literature Overview 

The term cerebral palsy (CP) encompasses a group of permanent disorders of the 

development of movement and posture, causing activity limitations that are attributed 

to non-progressive disturbances occurred in the developing fetal or infant brain 

(AACP&DM 2017).  The motor disorders in CP individuals are often accompanied by 

disturbances of sensation, perception, cognition, communication & behavior, epilepsy, 

and secondary musculoskeletal problems (AACP&DM 2017). Cerebral palsy (CP) is one 

of the most highly prevalent conditions in the world. Population-based studies from 

around the world report prevalence estimates of CP ranging from 1.5 to more than four 

per 1,000 live births (CDC&P 2017). A prevalence rate of 23.4/10,000 live births has been 

reported in the Kingdom of Saudi Arabia (Al Salloum et al 2011). 

The clearance of food from the mouth is delayed in these children due to abnormal 

function of the tongue, lips and cheeks, as well as abnormal swallowing pattern. The CP 

children are usually served with a soft diet high in carbohydrates, and use sweetened 

medicine. Lack of muscle movement and coordination makes tooth brushing very 

difficult in these children. The combination of high carbohydrate diet, sweetened 

medicine, and poor oral hygiene predisposes these children to a higher risk for dental 

diseases. These children need continuous dietary supervision, assistance in maintaining 

optimal oral hygiene, and regular dental check-up visits due to their poor intellectual 

development and compromised neuromuscular coordination. 
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CP children spend most of their daytime at special centers that provide educational and 

health care facilities to these children. Health care workers of the special children’s 

centers play a vital role in maintaining optimum oral health in these children (Oliveira et 

al 2010). Therefore, the attitude of these special health care workers towards dental 

health is very important. However, there are no reports published on the oral health 

attitude of the health care workers in special children’s centers. The information 

obtained through such studies would assist in oral care education of health care workers 

in special children’s centers, which consequently is likely to have a positive effect on the 

oral health of these children. Some previous studies of health care workers in regular 

health care institutions have reported a tendency towards being symptom-oriented in 

utilization of oral health services rather than prevention-oriented (Walid et al 2004; 

Kumbrija et al 2007). It is important that health care workers in special children’s centers 

understand the importance of prevention to maintain optimal oral health (WSDH 2017). 

It is contemplated that health care workers with appropriate attitude towards oral 

health, knowledge and preventive practices for their own oral health would be able to 

play a better role in maintaining optimal oral health in the special children under their 

care (Kumbrija et al 2007; DeMattei 2012). 

Parents also play an important role in providing knowledge to their children and 

formation of their habits and behaviors related to health (deCasthillo et al; 2013; Jan & 

Jan 2016). This is specifically important in case of intellectually and physically challenged 

children, where parents make decisions for them including oral hygiene practices and 

dietary routines (He et al 2014). Due to the handicapping characteristics, the CP children 
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are especially dependent on their parents/care givers for their daily care including oral 

hygiene care and dietary intake (Grammatikopoulou et al 2009). It has been 

recommended that parents of CP patients should be considered an important 

component of the oral health team and must be knowledgeable in home oral health 

care of their CP children (Jan & Jan 2016). The parents with better and appropriate 

comprehension in these areas are expected to take better care of their children (Al-

Omiri et al 2006). However, CP parents/care givers have been reported to have low 

comprehension in these areas (Verrall et al 2000). Therefore, it is important to collect 

information about oral health comprehension of these parents; and monitor their 

knowledge level as well as provide them with oral health education in weak areas. There 

is a scarcity of information internationally about oral health comprehension in parents 

of CP children. A study was conducted in Riyadh, Saudi Arabia about a decade ago, which 

though reported satisfactory level of oral health knowledge among the CP parents; yet 

highlighted several weak areas where the parents needed further oral health education 

(Wyne 2007). No further studies have been published after that. In the wake of rapidly 

changing socio-economic environment; continuous monitoring and gauging the level of 

CP parents oral health comprehension is necessary. 

The CP children are highly vulnerable to various dental diseases including dental caries 

(Cardoso et al 2014; Sinha et al 2015). Previous and recent studies in CP children have 

reported high dental caries prevalence among these children (Sinha et al 2015; Al-

Hammad & Wyne 2010). A higher prevalence of dental diseases has been reported in 

children with disabilities as compared to their healthy counterparts in different parts of 
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the world (Bozkurt et al 2004; Cardodo et al 2014), including Arabian Gulf countries 

(Bozkurt et al 2004; Dos Santos & Nogueira 2005;  WHO 2013).  A study by Sinha et al 

(2015) in 7-17 year old Indian CP children reported a significantly higher mean 

dmft/DMFT of 4.11 ± 2.62 in the CP group as compared to 2.95 ± 2.75 in the control 

group counterparts. The same study showed a significant association between mean 

caries scores and oral hygiene level in the CP children. Akhter et al (2017) in their study 

of Bangladeshi CP children with mean age of nine years seven months, report a mean 

caries (dmft + DMFT) score of 2.46 ±3.75. The high vulnerability to dental caries in these 

children has been attributed to numerous factors including challenges in maintaining 

optimal oral hygiene, use of soft and carbohydrate-rich diet and lack of appropriate 

dental care (Bozkurt et al 2004; Dos Santos & Nogueira 2005). Dietary factors (especially 

high-carbohydrate and sticky diet) play an important role in dental caries initiation. The 

CP children are often fed with soft carbohydrate-rich diet due to their difficulties in 

mastication and swallowing that makes them highly vulnerable to dental caries. 

However, information is lacking about dietary practices in CP children. Similarly, 

information is lacking on use of fluoride in CP children. The role of fluoride exposure in 

prevention and reduction of caries rate has already been established. In view of the high 

rate of CP in the world and the high vulnerability of these children to dental caries, it is 

important to regularly gauge dental caries level and related risk factors in these children. 

However, as mentioned before, information is scarce in health-related scientific 

literature about oral health of CP children (Sinha et al 2015).   
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Maintaining optimal oral and dental health in intellectually and/or physically challenged 

children is of utmost importance, as these children usually suffer from several 

associated general health problems in addition to their primary condition. Poor dental 

health not only further compromises their general health but may also aggravate 

negative social interaction with these children (AACP&DM 2017). 

Several studies have indicated towards a need for improved prevention of dental 

diseases in special children (Nanda 1990; Wyne 2007). The purpose of this project was 

to determine weaknesses in areas such as special health care workers’ attitude towards 

dental health and knowledge of the parents of CP children towards dental health. Risk 

factors associated with dental caries in CP children were also determined. The ultimate 

aim was to find out the potential for improvement in the dental health of CP children 

through addressing the possible weak links associated with oral health of CP children. 

Knowledge forms the basis for most human actions and behaviors; and those with better 

level of knowledge are expected to have more appropriate decision-making and 

practices (Heskett, 2017). The information collected through this project has been 

published (see appendices) and is being provided to all those concerned with dental 

health care of the CP children. It is contemplated that combined efforts from concerned 

ministries, health departments, teaching institutions and administration & workers of 

the special centers would ultimately result in better prevention and care of the CP 

children.    
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Aims of the Studies 

 

- To determine the oral health knowledge of health care workers in special children’s 

center. 

 

- To collect latest information on oral health comprehension in parents of CP children. 

 

 

- To gather latest information on dental caries experience, oral hygiene status and 

dietary caries risk factors in Saudi CP children. 
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Materials & Methods (Study #1) 

A self-administered questionnaire was developed for the study. The questionnaire was 

pre-tested; and appropriate changes were made to improve its comprehensibility for 

the health care workers. There was a time interval of two weeks for the test-re-test 

reliability. The following information was collected about oral health knowledge and 

practices in the special health care workers. 

 Demographic information such as age, gender, and job title 

 Importance of good dental health 

 Significance of good dental health for general health 

 Oral hygiene practices 

 Importance and, various sources of fluoride  

 Frequency and reason for dental visits 

 Possible causes of tooth decay 

 Probable reason(s) for bleeding gums and action that should be taken 

 Main source of oral health information 

 

The study was registered with King Saud University College of Dentistry Research Center 

(CDRC), and ethical approval was obtained. The “Riyadh Center for Special Children” 

where the study was conducted, is the main center for special children in Riyadh City 

where health care and education is provided to children with various 

conditions/disabilities (such as cerebral palsy and Down’s syndrome). The center was 

visited by one (NH) of the researchers. The questionnaires were handed over to the 

workers for completion. The questionnaires had a covering letter explaining the 

research objectives and ensuring anonymity/confidentiality of the information obtained 

through the questionnaire. 

The data collected through the questionnaires were entered into the computer utilizing 

FoxPro version #9 program (MS Corp., Redmond, Washington, USA). Statistical Package 
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for Social Sciences (SPSS - Version #18) [SPSS Inc., Chicago, IL, USA] was utilized to derive 

various frequencies and data analyses. Chi-Square test was used to determine any 

significant (p≤ 0.05) difference in various responses in terms of specific job type of the 

workers. 

Materials & Methods (Study #2) 

The study, cross-sectional in design, was conducted in two main centers for disabled 

children in Riyadh, Saudi Arabia from December 2014 to May 2015. A self-administered 

questionnaire in Arabic language was utilized for the present study; which was a 

modified version of the questionnaire utilized in a previous study by Wyne (2007). The 

questionnaire was pre-tested for validity and reliability in 30 parents of CP children not 

participating in the main study. There was a time interval of two weeks for the test-re-

test reliability. Pertinent modifications were made to enhance its clarity for the 

participating parents.  

The information collected through the questionnaire was: 

 Demographics: parent’s age/gender, and the CP child’s age/gender 

 Significance of dental health 

 Significance of optimal dental health for better health in general 

 Reason and frequency for dental visits 

 Oral hygiene routine 

 Various sources and importance of fluoride  

 Possible foods & drinks that cause tooth decay 

 Action to be taken on finding a cavity in their mouth 

 Possible reason(s) for bleeding of gums and action needed if there is bleeding from 

gums after tooth-brushing.  

The study was registered with Research Center (CDRC) of King Saud University College 

of Dentistry. The ethical approval was also obtained for the study from CDRC including 
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the questionnaire utilized in the study. The two centers selected for the study are the 

main centers for special children in Riyadh, where education and health care are 

provided to the children with various conditions/disabilities. One (NH) of the 

researchers visited the selected centers. All the parents of the CP children registered in 

the two centers were included in the study. The questionnaires were distributed among 

the parents for completion. The questionnaires had a consent form with a covering 

letter that explained the research objectives and ensured the parents about 

confidentiality of the collected information. 

The data collected were stored in the computer utilizing Statistical Package for Social 

Sciences (SPSS - Version #19) [SPSS Inc., Chicago, IL, USA]. Various frequencies were 

derived. Chi-Square test was utilized to establish any significant (p≤ 0.05) association 

between various responses and independent variables (such as parental age/gender). 

 

Materials & Methods (Study #3) 

In this cross-sectional study, children were randomly selected from all the CP children 

registered in the two main centers for special children in Riyadh, Saudi Arabia; the study 

was conducted from December 2014 to May 2015. Sample size was determined 

considering the analytical plan, level of confidence (α = 0.05) and margin of error 0.5 

resulting in a sample size of 52. Every third child in the list of all the registered CP 

children in the two centers was selected for the clinical examination. Inclusion criteria 

were; cerebral palsy children, both genders, age 16 years or younger, and registered in 

the two main centers for special children in Riyadh. Exclusion criterion was; the children 

suffering from medical conditions other than those normally associated with CP. The 

medical conditions were confirmed from the children’s medical files in the two centers. 

The WHO criteria were used for the diagnosis of dental caries WHO (2013). Oral hygiene 

was assessed using the oral hygiene index described by Nanda (1990). All the children 

were examined by one researcher (NH), a senior pediatric dentist. About 20% of the 
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sample was re-examined for determining intra-examiner reliability, which was found to 

be 0.93. 

A self-administered questionnaire in Arabic was developed for the study. The 

questionnaire was modified from the one utilized in a previous study (Wyne 2007). The 

questionnaire was pre-tested for validity and reliability in 20 parents of CP children not 

participating in the main study. There was a time interval of two weeks for the test-re-

test reliability. Appropriate changes were made to improve the questionnaire’s 

comprehensibility for the participating parents.  The following information was collected 

from parents through the questionnaire: 

 Demographic information such as parent’s age/gender 

 Child’s age, gender and CP type (from the child’s medical record) 

 Importance of good dental health for optimal general health of the CP children 

 Oral hygiene practices in the CP children 

 Frequency and reason for dental visits of their CP children 

 Importance and various sources of fluoride for CP children 

 Dietary practices, frequency and type of foods/drinks used in main meals and snacks 

for the CP children  

The study was registered with King Saud University College of Dentistry Research Center 

(CDRC). Ethical approval was obtained for the study including the questionnaire utilized 

in the study. The study was conducted in the two main centers for special children in 

Riyadh City where health care and education is provided to the children with various 

conditions/disabilities such as cerebral palsy and Down’s syndrome. The CP children 

were examined in the centers’ dental clinics. These dental clinics are meant to provide 

palliative dental care and regular six monthly preventive visits to the CP children. The 

questionnaires were handed over to parents for completion. All the questionnaires had 

a covering letter and a consent form explaining the research objectives and ensuring 
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anonymity/confidentiality of the information obtained through the dental examination 

and the questionnaire. 

The collected data were entered into the computer utilizing Statistical Package for Social 

Sciences (SPSS - Version #19) [SPSS Inc., Chicago, IL, USA]. Various frequencies were 

derived. Intra-examiner reliability was determined through Kappa statistics.  A t-test was 

utilized to determine any significant difference (p≤0.05) in mean DMFT scores in relation 

to various independent variables. Normality of these variables was tested using Shapiro-

Wilks Test. Multivariate Step-wise Regression analysis was conducted to identify a useful 

subset of the predictor independent variables for mean DMFT scores.   Pearson Chi-

Square and Fisher’s Exact Test were used to determine any correlation between oral 

hygiene status and the CP children’s gender and age group. Step-wise regression 

analysis was conducted to explore which predictors (independent variables) seem to 

provide a good fit. 

  



16 
 

Results (Study #1) 

All the 60 health care workers (58 females and two males) in the center completed the 

questionnaire. The mean age of the workers was 31.0 (SD 7.0) years ranging from 22 to 

55 years. The sample consisted of 13 (21.7%) nursing staff, 19 (31.7%) 

physiotherapists/speech therapists and 28 (46.7%) special teachers. 

A great majority (95%) of the workers were aware of the importance of good dental 

health for optimal general health. Approximately three in every four (73.3%) workers 

knew that one should visit a dentist twice an year for regular check-ups; however, one 

in every five (21.7%) workers thought that dental visit is only necessary in case one has 

a dental problem. Dentists (50%) and media (45%) were the main sources of oral health 

information for the workers.   

A vast majority (95%) of the workers was brushing either twice daily, three times per 

day or after each meal. Almost all (96.7%) the workers were using either toothbrush 

(71.7%) or combination of toothbrush and miswak (25%) for cleaning their own teeth. 

Miswak is a traditional wooden toothbrush used in many parts of the world especially 

in Arabia. Those who were using toothbrush were all using toothpaste with the brush. 

All the workers except one have heard about fluoride (Table 1). Although 71.7% of the 

workers knew that fluoride helps preventing caries, 25% thought that its main benefit is 

to whiten the teeth. Various sources of fluoride included; toothpastes (93.3%), direct 

application by dentist (51.7%) and drinking water (20%). Almost all the special health 

workers were aware that sugary foods mainly cause tooth decay. When asked about 

drinks that can have harmful effects on the teeth, the workers ranked soft drinks/soda 

(98.3%), flavored fizzy drinks (60%) and sweetened/flavored milks (43.3%) as top three 

in the list (Table 1). In response to the question about what action needs to be taken 

when one feels a cavity starting in a tooth; 73.3% correctly responded as “visit a dentist 

immediately”. However, 13.3% thought “to wait till there is some pain” and some (5%) 

preferred to “wait till it is large enough to be filled” (Table 1). 
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A great majority (95%) of the workers correctly responded that blood on toothbrush 

during daily brushing most probably is a sign of gum disease. However, they differed in 

their opinion about what action to be taken on seeing the blood; with opinions ranging 

from seeing a dentist (55%), continue brushing (36.7%), stop brushing the area that is 

bleeding (6.7%) and stop brushing the teeth (1.7%). 

As there were only two male workers in the center, gender-specific analysis was not 

feasible. A comparison of responses in relation to specific job of the workers did not 

show any meaningful differences (p > 0.05).  

     Table 1: Response to questions about fluoride, and dental caries 

Question Number % 

Have you heard of fluoride? 
1. Yes 59 98.3 
2. No 1 1.7 

What is the main benefit of fluoride? (Choose one only) 
1. It whitens the teeth 15 25.0 
2. Protect teeth from dental caries 43 71.7 
3. Provide protection from gum diseases 1 1.7 
4. I don’t know 1 1.7 

What are the various sources of fluoride? (Choose as many as you like) 
1. Drinking water 12 20.0 
2. Tooth paste 56 93.3 
3. Direct application by dentist 31 51.7 
4. I don’t know 2 3.3 

Which of the following food group mainly causes tooth decay? (Choose one only) 
1. Too much meats 1 1.7 
2. Sugary Foods 59 98.3 
3. Too much oily food 0 0 
4. Fresh fruits and vegetables 0 0 

Which of the following drinks can have harmful effects on the teeth? 
1. Soft drinks such as Coke or Pepsi 59 98.3 
2. Flavored fizzy drinks 36 60.0 
3. Sweetened/flavored milks 26 43.3 
4. Bottled/Canned juices 18 30.0 
5. Fresh milk 4 6.7 
6. Fresh juices 2 3.3 

What should you do when you feel a cavity starting in your tooth? 
1. Wait till it is large enough to be filled 3 5.0 
2. Wait till there is some pain in that tooth 8 13.3 
3. Visit you medical practitioner 5 8.3 
4. Visit a dentist immediately 44 73.3 
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Results (Study #2) 

The parents of all the 157 CP children registered in the two centers completed the 

questionnaire. Mothers mostly (86.6%) completed the questionnaire. The mean 

parental age was 34.0 years (SD 7.3, ranging from 20-58 years). The CP children’s mean 

age was 6.7 years (SD 2.7, ranging from 2-12 years, males 57.7%, females 42.3%).  

Almost all (98.7%) of the parents knew that good dental health is important for general 

health. About two-third (65.6%) of the parents thought that one must visit a dentist 

every six months. However, one-fifth (20.4%) of the parents were of the opinion that 

dental visit is needed only for pain or dental problem. More than two-third (70%) of the 

parents thought that teeth should be brushed thrice daily or after each meal. A great 

majority (98.1%) of the parents was using toothbrush or both toothbrush and miswak 

for tooth cleaning. 

Table 2 presents results on various questions regarding fluoride and dental caries. About 

three in every ten (29.9%) parents were not aware of the beneficial effect of fluoride in 

preventing dental caries; and very few (9.6%) were aware of water as a source of 

fluoride. Table 2 also lists the parent’s responses about tooth decay. Almost all (98.7%) 

the parents were aware that sugary foods cause dental caries. Similarly, 91.7% of the 

parents knew about the harmful effects of soft/carbonated drinks on teeth. However, 

fewer parents had similar comprehension about flavored fizzy drinks (35.7%), 

sweetened/flavored milks (32.5%) and bottled/canned juices (24.2%). A large majority 

(84.1%) of the parents would visit a dentist immediately if they find a cavity staring in 

their tooth/teeth. Most (84.7%) of the parents knew that regular bleeding on tooth 

brushing could be a sign of gum disease, however, only 52.2% would see a dentist for 

the problem. 

Parents were divided into three age groups (20-30, 31-40 and ≥41 years) for the purpose 

of further analyses. However, there were no significant associations (p>.05) between 

the parental age/gender with any of the dependent variable. 
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Table 2: Questions about fluoride and dental decay 
 
 

Question Number % 
Have you heard about fluoride? 

3. Yes 135 86.0 

4. No 22 14.0 

Main benefit of fluoride? 

5. Whitens teeth 16 10.2 

6. Protection from dental caries 110 70.1 

7. Protection from gum diseases 3 1.9 

8. I don’t know 28 17.8 

Various sources of fluoride? (multiple responses allowed) 

5. Drinking water 15 9.6 

6. Tooth paste 98 62.2 

7. Application by dentist 69 43.9 

8. I don’t know 33 21.0 

Which food group mainly causes dental decay?  

5. Meats 1 0.6 

6. Sugary Food 155 98.7 

7. Oily food 0 0 

8. Fresh vegetables and fruits 1 0.6 

Which of the drinks can cause tooth decay? (multiple responses allowed) 

7. Soft drinks (Pepsi or coke) 144 91.7 

8. Fizzy flavored drinks 56 35.7 

9. Flavored/sweetened milks 51 32.5 

10. Canned and Bottled juices 38 24.2 

11. Fresh milk 4 2.5 

12. Fresh juices 6 3.8 

What you need to do on finding a cavity starting in your tooth? 

5. Wait till it is big enough to be filled 2 1.3 

6. Wait till there is pain in that tooth 19 12.1 

7. Visit you medical doctor 4 2.5 

8. Visit your dentist immediately 132 84.1 
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Results (Study #3) 

A total of 52 CP children were examined. Mean age of the CP children was 6.3 (±2.7) years, 

ranging from 3-10 years (male 61.5%, female 38.5%). Mean parental age was 34.2 (±7.5) years 

ranging from 20-55 years (mothers 86.5%, fathers 13.5%). The majority (92.3%) of the children 

were spastic, and the rest had ataxia (7.7%). The CP children were divided into two age groups; 

3-6 years (57.7%) and 7-10 years (42.3%) for further analyses. 

 

Dental Caries 

Only one (1.9%) child out of the 52 examined had no clinical caries. The combined (dmft and 

DMFT) mean caries score among the study sample was 9.98 (±3.99). There was no significant 

(p=0.382) difference in the combined mean caries scores between the male (9.59 ±3.84) and 

female (10.6 ±4.24) CP children. However, the older children had significantly higher (p=0.017) 

mean caries (11.5 ±3.34) score then younger children (8.86 ±4.1). 

Data were also analyzed in terms of mean caries scores in primary teeth (dmft) and permanent 

teeth (DMFT). The mean dmft score of the sample was 8.28 (±4.02) with a mean decay 

component of 6.9 (±3.73), missing component of 0.4 (±1.1) and filled component of 0.98 (±2.0). 

The mean DMFT score was 1.69 (±2.72) with a mean decay component of 1.59 (±2.55), missing 

component of 0.07 (±0.55) and filled component of 0.01 (±0.13). 

Data were further analyzed for mean caries scores in primary teeth in younger (3-6 years) 

children and permanent teeth in the older (7-10 years) children. The mean dmft score was 8.56 

(±4.27) in younger children, while the mean DMFT score in older age group was 3.59 (±2.78).  

 

Oral Hygiene 

Majority of the children had either fair (55.8%) or poor (34.6%) oral hygiene. Only one in ten 

(9.6%) children had good oral hygiene. There was no significant difference in oral hygiene status 

in terms of gender (p=0.995) or age group (p=0.281) of the children. Similarly, no difference was 

found in CP children’s oral hygiene status in relation to their parent’s gender or age (p=0.855 

and 0.676 respectively). 
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Dental Caries & Oral Hygiene 

Oral hygiene and dental caries correlated clearly, as the CP children with good oral hygiene had 

the lowest mean caries score (5.8 ±7.32), followed by those with fair and poor oral hygiene (9.72 

±3.3 and 11.55±3.05, respectively). These differences in mean caries score were statistically 

significant (p=0.012).  

Other Preventive Factors and Dental Caries 

Out of the large number of independent factors such as dental visits, use of fluoride, and dietary 

practices that were analyzed with respect to a possible association with dental caries; only the 

ones with a relevant effect are being listed in Table 3. The children whose first visit to dentist 

was for a routine check-up had lower mean caries score as compared to those who made first 

dental visit due to some dental problem (p=0.028). The CP children with topical fluoride 

application by a dentist also exhibited lower mean caries scores than those without (p=0.021). 

Potato chips as snacks were a marker for higher caries levels (p=0.053), as were bottled juices 

during main meals (p=0.061). Step-wise Regression analysis model confirmed privation of 

topical fluoride application by a dentist and use of bottled juices as significant predictors for high 

caries scores (p=0.001). 

 

Table 3: List of independent variables affecting the caries scores in the CP children. 

Independent Variable  
Mean Caries 

Score (SD) 
P Value 

Reason for First Dental Visit of the CP Child? 

Routine Check-up 7.33 (4.65) 
.028 

Dental Problem 11.57 (4.15) 

Topical Fluoride Application by a Dentist? 

Yes 8.67 (4.14) 
.003 

No 11.9 (2.89) 

Used Potato Chips as Snack?   

Yes 10.93 (3.09) 
.053 

No 8.78 (4.69) 

Used Bottled Juices During Snacks?  

Yes 10.71 (3.89) 
.061 

No 8.8 (3.95) 
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Discussion 

Literature search readily reveals a general lack of information about oral health related 

issues of special children in general and CP children in specific. The present project has 

fielded information about the attitude of special health care workers towards dental 

health, comprehension of oral health by the parents of the CP children and caries 

prevalence and related risk factors in the CP children. It is hoped that the collected 

information will help in improvement of preventive as well as oral care services for the 

CP children. 

No previous study has been published in English language health literature about 

attitude of special health care workers about oral health. The assessment of oral health 

knowledge in these workers would consequently help in requirement and designing of 

educational programs in these workers. The knowledge of the special care workers was 

generally satisfactory about importance of good dental health for general health. 

However, one-fifth of the workers thought that dental visit was only necessary in case 

one has a dental problem. Previous studies of regular health care workers have also 

reported a tendency towards being symptom-oriented in utilization of oral health 

services (Walid et al 2004; Kumbrija et al 2007). Regular dental check-up visits are vitally 

important to prevent dental problems. These visits provide an opportunity for the 

dentists to take clinical preventive measures such as dental prophylaxis, topical fluoride 

application and placement of fissure sealants (if necessary) and reinforce the healthy 

home dental care. 

The workers’ knowledge about oral hygiene and practices was profound. It has been 

reported that health care workers who themselves act on the advice they give, provide 

better counseling and motivation for the patients under their care to adopt such health 

advice (Lobelo et al 2009). About one-fourth of the workers were using combination of 

toothbrush and miswak (a wooden toothbrush), which could be considered a healthy 

trend, in view of the oral health benefits associated with miswak (Al-Otaibi et al 2003; 

Balto et al 2017). Only one in five special health care workers recognized drinking water 
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as source of fluoride. A systematic review of 214 studies concluded that water 

fluoridation was associated with an increased proportion of caries-free children and a 

reduction in the number of teeth affected by dental caries (McDonagh et al 2000). 

Fluoridated water is also the most cost-effective source of fluoride and carries 

advantages such as independence from compliance and non-selective benefits for all, 

over other fluoride sources (Petersen & Phantumvanit 2012). 

The workers’ knowledge about effect of sugary foods and sweetened/acidic drinks on 

teeth was adequate; which should have positive effect on the knowledge of parents of 

the special children. There have been several previous reports about inadequate 

awareness in special children’s parents about harmful effects of soft drinks/soda, 

flavored fizzy drinks and sweetened/flavored milk on their children’s teeth (Al-Bader et 

al 2006; Wyne 2007). The information about possible harmfulness of sweetened and 

acidic drinks is very important in children with special care needs, as many of these 

children are exposed to additional caries risks such as compromised oral hygiene due to 

poor neuromuscular coordination, inadequate intellectual development, use of soft and 

sweetened foods and sweetened medicines. 

The workers demonstrated adequate knowledge about appearance of blood on 

toothbrush during brushing, though differing in opinion about the action to be taken on 

seeing the blood. A study in medical nurses in Lesotho demonstrated adequate 

knowledge of periodontal disease (Walid et al 2004). Another study of nursing home 

staff in Singapore also showed good knowledge of periodontal disease (Thean et al 

2007). 

The study has provided useful information about oral health knowledge and practices in 

special health care workers in a Disabled Children’s Center. Although, oral health 

knowledge and practices among the workers could generally be labeled as satisfactory, 

some weak areas (such as trend towards symptom-oriented utilization of oral health 

care and lack of knowledge about fluoridated water) were identified. There is a need to 

enhance the workers’ knowledge in these areas. Parents/guardians of the special 
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children also refer to these workers for information on oral health care at home. The 

workers need to be provided educational programs on preventive interventions in 

special children, so that they can become more effective in improving and maintaining 

optimum oral health in special health children under their care. The study in special 

health care workers was first of its kind in English language health literature. It is likely 

to generate interest and encourage researchers to conduct similar studies in other parts 

of the world, consequently resulting in better oral health care of special children. 

The study about oral health comprehension in parents of cerebral palsy children showed 

some strong areas of oral health comprehension, while in other areas there appears to 

be a need for further enhancement. It is contemplated that parents with adequate oral 

health comprehension would play a better role in oral health care of their CP children. 

The questionnaire was in the native language of the parents and was thoroughly 

pretested. However, it is worth mentioning that results from a questionnaire study have 

to be interpreted with caution. The parents were aware that the survey was being 

carried out by dentists/health care professionals, which might have prompted favorable 

responses. 

Although most of the parents were aware of importance of good dental health in 

effective chewing, yet many did not consider it important for speech and esthetics. It is 

understandable; as these parents are usually so overwhelmed by the demands of caring 

for their CP child that importance of these two functions might become secondary for 

them (Waldman et al., 2010). A previous study in parents of CP children showed similar 

results (Wyne, 2007). A positive aspect of the result was awareness of the importance 

of oral health for optimum general health. A complimentary correlation between oral 

health and systemic health is now well documented (DHSV 2017). This also forms the 

basis for recommendation that a routine check-up visit be made at least once every year. 

However, in present study, considerable number of parents believed that dental visit 

was only necessary for dental pain or a problem. The present results are in contrast to 

previous study in parents of Saudi CP children (Wyne, 2007), where most of the parents 
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were aware of the importance of yearly check-up dental visits. The results about 

frequency of tooth brushing and use of tooth brush and miswak were strongly positive. 

Previous study in parents of CP Children and those of healthy children have shown 

similar strong comprehension about oral hygiene practices (Al-Tamimi and Petrsen, 

1998; Wyne, 2007). Miswak (Salvadora Persica) is a wooden toothbrush/chewing stick 

traditionally used in various parts of the world including Saudi Arabia. The efficacy of 

miswak in tooth cleaning and its anti-bacterial effects have been well-summarized 

(Haque and Alsareii, 2015). 

Fluoride has been proven to have a clear anti-cariogenic effect (Re Weng et al., 2011; 

Connett, 2016), and most of the caries decline is contributed to fluorides (Bratthall et 

al., 1996). However, some parents did not hear about fluoride or knew that it protects 

teeth from caries. Similarly, very few parents knew about water as a fluoride source. 

This mirrors the results of the 2007 study (Wyne, 2007) in CP children’s parents, and 

stress the need of further information about fluoride use in these parents. 

The parents of CP children showed strong knowledge about harmful effects of sugar 

containing foods and soft drinks on teeth. However, similar knowledge was lacking 

about flavored fizzy drinks, bottled/canned juices and sweetened/flavored milks. These 

results are also similar to the 2007 study (Wyne, 2007) in CP children’s parents. As 

frequent consumption of sweetened drinks is a major reason for the catastrophic 

carious destruction (Ghazal et al., 2015), this risk factor should be monitored in all 

chronically ill children. Regarding action on finding a cavity in their tooth/teeth, a 

majority of the parents knew to visit a dentist immediately, but some preferred to wait 

till they felt some pain. 

A great majority of parents knew that blood seen regularly on toothbrush meant gum 

disease, however only half of them recognized the need to see a dentist immediately.  

The factor possibly responsible for not visiting a dentist could be dental anxiety/fear that 

is highly prevalent among Saudi adults (Gaffar et al., 2014). In addition; these parents 
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are usually so overwhelmed by the demands of caring for their CP child that their own 

health issues may become of secondary importance to them (Waldman et al., 2010). 

 

An association between parental comprehension of oral health and oral health habits of 

their disabled children has been established (Klingberg and Hallberg, 2012; Limeres, 

2014). Inadequate parental oral health comprehension could be a serious barrier to 

optimal dental care in children especially CP children (deCastilho et al., 2013; He et al., 

2014; Limeres et al., 2014). This study attempted to gauge the oral health 

comprehension in parents of CP children, so that if needed, assistance can be provided 

to the parents in this area. The present study has shown mixed results; some areas of 

strong oral health comprehension, others satisfactory and some weak areas among 

parents of CP children. The results are not different than those obtained about a decade 

ago (Wyne, 2007). The results of the present study strongly indicate a need for enhanced 

efforts towards improvement of oral health comprehension in the parents. A better oral 

health comprehension shall result in better oral health in these parents (Brennan et al., 

2010). It is also expected to consequently benefit the oral health of their CP children 

(Klinberg and Hallberg., 2012; deCasthilo et el., 2013). 

The study about caries experience and risk factors in CP children has fielded useful 

information in an area where literature has been scarce. However, the study had its 

challenges and limitations. Dental caries is a multi-factorial disease and it is not possible 

to encompass all these risk factors and sub-factors in one study. This study therefore 

focused on specific factors. In addition, dental examination is a challenging task in CP 

children due to pronounced neuro-muscular incoordination in these children. Thus, such 

studies in CP children require personnel trained and experienced in doctoring these 

children. The parents of these children are often hard to approach and are already 

preoccupied with different health problems faced by the CP children, making it difficult 

to get consent from them for participation in studies. The present study overcame these 

challenges through use of a compact well-designed questionnaire, and conduction of a 

focused dental examination by an experienced person within an accustomed 
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environment. The parents who participated in this study knew that oral health care 

workers were conducting the study. Therefore, possibility of favorable responses by the 

parents to various oral health-related items in the questionnaire cannot be ruled out, 

and be considered as a limitation of the study. 

Almost all the studied children had clinical dental caries with very high caries levels that 

were well above the already high Saudi Arabian caries values (average dmft of 5.00 and 

DMFT of 3.5)[Al-Agili 2013]. Although studies in various parts of the world mostly have 

reported high caries experience among CP children (Santos et al 2010; Ferreira et al 

2011;  Sinha et al 2015), the caries experience in this study with a mean caries score of 

9.98 was the highest. In the present study, caries values increased with age, indicating 

a persisting caries activity, mostly due to the cariogenic oral environment being 

characterized by mostly suboptimal oral hygiene. 

 Most of the caries were untreated, probably due to the challenging setting for 

restorative treatment in CP children. This is also partially due to the patients and their 

caretakers seeking professional treatment too little and too late (Nelson et al 2011). 

Special expertise or structural equipment such as GA facilities are required for adequate 

dental treatment in these children. Such a high treatment need requires enhancement 

of restorative dental services for these children through training of skillful workforce 

and creating more special dental care facilities. 

 

Oral Hygiene 

Very few children in the present study had optimal oral hygiene, which was in 

agreement with previous reports on oral hygiene in CP children (de Oliveira & Ciampioni 

2004;  AL. Al-Hammad & Wyne 2010). Chewing, swallowing and complete clearance of 

food from mouth are all challenging tasks for CP children. The CP children mostly are 

unable to perform routine oral hygiene procedures due to neuro-muscular 

incoordination and are usually dependent on their caretakers for performing these tasks 

(Dos Santos & Nogueira 2005). The lack of knowledge among the caretakers about how 
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to perform oral hygiene procedures and the importance of maintaining good oral 

hygiene, usually results in lack of optimum oral hygiene care in these children. Even if 

the parents are aware of the importance of maintaining good oral hygiene in these 

children, most of them are so overwhelmed by the various challenge of taking care of 

their CP children that the dental health becomes a low priority (Santos et al 2010; 

Klinberg & Hallberg 2012). Nevertheless, sufficient daily oral hygiene is a prerequisite 

for optimal oral health. 

 

Dental Caries & Oral Hygiene 

This study confirmed the strong correlation between dental caries and oral hygiene. The 

CP children with poor oral hygiene had the highest mean caries score, confirming that 

groups without regular tooth brushing such as children with early childhood caries, 

social risk groups or institutionalized elderly exhibit high levels of oral morbidity 

(Mwakayoka et al 2017). This clear association continues to be reported both in healthy 

and non-healthy individuals (Subramaniam et al 2014; Nordström & Birkhed 2017). 

 

Other Factors Affecting Dental Caries 

Routine check-up and topical fluoride application clearly result in comparatively lower 

caries, which indicate potential ways for improvement in CP children’s oral health. Other 

studies have reported similar results (Sinha et al 2015). An early first visit and 

subsequent  six-monthly or more frequent dental check-up visits in these children 

ensure reinforcement of the preventive efforts, allow additional fluoride applications 

and support early and easier interventions in case of the disease development. It also 

allows the dentist to provide preventive information and instructions to the caretakers 

of these children. This can be the first step to ensure sufficient daily oral hygiene. 

Fluorides produces significant caries reductions (Bansal et al 2015). Besides the topical 

fluoride applied in the dental office (Miller et al 2012), the daily home use of fluoridated 

toothpaste is essential for good oral health in these children as this accounts for most 

of the caries decline in many populations (dos Santos et al 2013). However, extreme 
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care has to be taken in application of top fluoride in these children, considering their 

neuromuscular incoordination. 

Historically; bottled juices have been shown to be acidic in nature and have added sugar, 

thus creating high potential for dental caries (Smith & Shaw 1987). Recent studies have 

pointed out towards high cariogenic potential of these juices (Mahajan et al 2014). 

Bottled juices were one of the two predictors for high caries scores in this study, as 

shown by the regression analysis model. It has long been recommended to limit the use 

of these acidic and sweetened juices in children (AAP 2001). These juices could be 

especially harmful for CP children’s teeth that already have compromised oral 

environment due to the reasons already narrated above. 

Crispy potato chips as between-meals snacks are a clear marker for highly cariogenic 

diet (Lee et al 2015). In CP children, such food could be especially harmful due to its 

sticky nature, remaining in the mouth for a longer periods. In addition, its consumption 

is usually accompanied by sweetened and acidic drinks. An insufficient oral hygiene 

status and a highly cariogenic diet result in high caries levels in CP children, that calls for 

appropriate actions to allow equal chances for good oral health in these children who 

are already in a challenging situation due to their primary medical background. Poor oral 

health and, low quality of life due to oral health problems in these children could be 

prevented with similar strategies that have made the caries decline possible in other 

populations (IOHS 2017; Oei 2017). 
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Conclusions 

- The health care workers in special children’s centers need to be educated about 

importance of dental disease prevention whenever they visit dental clinic. 

- The workers also need to make regular routine dental clinic visits. They also need to be 

taught about importance of seeking early dental care, and not to wait for symptoms of 

a dental disease to appear. 

- The parents of the CP children need to make regular dental check-up visits, and not wait 

for disease symptoms to appear before seeking dental care. 

- The parents also need to be provided with dietary advice during their visits to dental 

clinics, especially about harmful effects of sweetened/acidic drinks on dental health and 

general health. 

- A very high component of untreated caries among the CP children requires 

enhancement of restorative dental services for these children that include provision of 

more specialized dental clinics and training of skillful health care workforce (dentists and 

supporting staff) who can successfully provide dental care to CP children. 

- Regular check-up dental visits are of vital importance in CP children. Dental prophylaxis 

and information about oral hygiene maintenance should be provided (to parents/care 

takers) at each visit. 

- Topical fluoride application (if needed) should be carried out regularly, and fluoride 

supplements prescribed if and when needed. 

- The parents/care takers need to be trained in oral hygiene care of these children at 

home, and the information reinforced during every visit. 

- The parents also need to be provided with dietary information during their CP child’s 

visits to a dental clinic. 
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Summary 

 

Cerebral palsy (CP) remains one of the most common debilitating diseases in the world. 

Factors such as neuromuscular incoordination, use of soft diet and delayed oral 

clearance of food make maintenance of optimum oral hygiene a challenging task in 

these children. The compromised oral hygiene in turn make these children highly 

vulnerable to dental disease. Maintaining optimal oral/dental health in CP children is of 

utmost importance as these children usually suffer from several associated general 

health problems in addition to their primary condition. Poor dental health further 

compromises their general health. Nevertheless, CP children often suffer from dental 

diseases including dental caries more than healthy children. This underscores the need 

for improvement in oral health of the CP children. The CP children are dependent on 

those around them for their oral hygiene maintenance and dietary intake. CP children 

spend most of their time with health care workers in special centers for them or with 

their parents/care takers at home. Therefore, the attitude of special health care workers 

and parents towards their dental health is of prime importance. The purpose of this 

project included to determine the attitude of special health care workers towards their 

dental health and oral health comprehension by parents of CP children. In addition, a 

study on caries experience of CP children and associated risk factors was also completed. 

The final objective was to identify various potential areas of improvement with ultimate 

goal of improving dental health of the CP children.  

 

The study involving  special health care workers in a Disabled Children’s Center revealed 

that oral health knowledge and practices among the workers could generally be labeled 

as satisfactory, however some weak areas (such as trend towards symptom-oriented 

utilization of oral health care and lack of knowledge about fluoridated water) were 

identified. There is a need to enhance the workers’ knowledge in these areas. 
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The study involving parents of the CP children showed mixed results. Some areas of 

strong oral health comprehension (such as importance of good dental health, harmful 

effects of sweetened foods), others satisfactory (such as need for routine dental visits, 

use of fluoride) and some weak areas (use of flavored fizzy drinks, bottled/canned juices 

and sweetened/flavored milks, seeking early treatment) were identified among parents 

of CP children. The results strongly indicated a need for enhanced efforts towards 

improvement of oral health comprehension in the parents of the CP children. 

 

The study about caries experience and risk factors in CP children has provided useful 

information in an area where literature has been scarce. Almost all the studied children 

had clinical dental caries, and most of the caries were untreated. Very few children in 

the present study had optimal oral hygiene. This study confirmed the strong correlation 

between high dental caries experience and poor oral hygiene. Routine dental check-up 

visits and topical fluoride application clearly resulted in lower caries experience. Bottled 

juices and crispy potato chips were the two predictors for high caries experience. 

 

As stated before, the goal of the project was to identify various potential areas of 

improvement in oral health attitude of special health care workers, oral health 

comprehension of the parents of CP children and risk factors for dental caries in CP 

children. It is contemplated that by addressing the identified weak areas, an 

improvement in dental health and care of the CP children is expected. It is also expected 

that the collected information will help in improvement of clinical preventive as well as 

restorative services for the CP children. CP children and their parents lead a challenging 

life. This project was an effort to assist these children and their parents/care takers with 

ultimate goal of improving their oral health and in turn their overall quality of life. 
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INTRODUCTION

 Maintaining optimal oral and dental health in 
intellectually and/or physically challenged children 
is of utmost importance, as these children usually 
suffer from several associated general health 
problems in addition to their primary condition. 
Poor dental health not only further compromises 
their general health but may also aggravate negative 
social interaction with these children.1 The special 
children need continuous dietary supervision and 
assistance in maintaining optimal oral hygiene 
due to their poor intellectual development and 
compromised neuromuscular coordination. It 
is important that health care workers in special 
children’s centers understand the importance of 
optimal oral health.2 It is contemplated that health 
care workers with good oral health knowledge 
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Oral health knowledge of health care 
workers in special children’s center
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ABSTRACT
Objective: To determine the oral health knowledge of health care workers in special children’s center.
Methods: A self-administered questionnaire was used to collect following information: demographics, oral 
hygiene practices, importance of fluoride, dental visits, cause of tooth decay, gingival health, and sources 
of oral health information. The study was conducted at Riyadh Center for Special Children in Riyadh City 
from December 2013 to May 2014.
Results: All 60 health care workers in the center completed the questionnaire. A great majority (95%) of 
the workers brushed their teeth twice or more daily. More than two-third (71.7%) of the workers knew that 
fluoride helps in caries prevention. One in five (21.7%) workers thought that a dental visit only becomes 
necessary in case of a dental problem. Similarly, 13.3% of the workers thought to “wait till there is some 
pain in case of a dental cavity” before seeking dental treatment. The workers ranked soft drinks/soda 
(98.3%), flavored fizzy drinks (60%) and sweetened/flavored milks (43.3%) as top three cariogenic drinks. A 
great majority (95%) of the workers correctly responded that blood on toothbrush most probably is a sign 
of “gum disease”. Dentists (50%) and media (45%) were the main source of their oral health information. 
There was no significant difference (p > 0.05) in workers’ response in relation to their specific job.
Conclusion: The special health care workers in the disabled children’s center generally had satisfactory 
oral health knowledge and practices.
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and preventive practices would play a better role 
in maintaining optimal oral health in the special 
children under their care.3

 A higher prevalence of dental diseases has been 
reported in children with disabilities in different 
parts of the world,4-6 including Arabian Gulf 
countries.7-9 Several studies have indicated towards 
a need for improved prevention of dental diseases 
in special children.10,11

 Parents/care takers and health care workers 
of special children’s centers play a vital role 
in maintaining optimum oral health in these 
children.12 There have been some studies regarding 
oral health knowledge and attitude in parents of 
special children.12-14 Similarly, health care workers 
with good oral health knowledge and practices 
are likely to play a positive role in oral health care 
of special children.3 However, there are no such 
studies published on oral health knowledge of 
health care workers in special children’s centers. The 
information obtained through such studies would 
assist in oral care education of health care workers 
in special children’s centers, which consequently is 
likely to have a positive effect on the oral health of 
these children. The aim of the present study was to 
determine the oral health knowledge of health care 
workers in a special children’s center.

METHODS

 A self-administered questionnaire was developed 
for the study. The questionnaire was pre-tested; and 
appropriate changes were carried out to improve 
its comprehensibility for the health care workers. 
The following information was collected about 
oral health knowledge and practices in the special 
health care workers:
•	 Demographic information such as age, gender, 

and job title
•	 Importance of good dental health
•	 Importance of good dental health for general 

health
•	 Oral hygiene practices
•		 Importance	and	various	sources	of	fluoride	
•	 Frequency and reason for dental visits
•	 Possible causes of tooth decay
•	 Probable reason(s) for bleeding gums and 

action that should be taken
•	 Main source of oral health information
 The study was registered with King Saud 
University College of Dentistry Research Center 
(CDRC), and ethical approval was obtained. The 
“Riyadh Center for Special Children” where the 
study was conducted from December 2013 to May 

2014 is the main center for special children in Riyadh 
City where health care and education is provided 
to children with various conditions/disabilities 
(such as cerebral palsy and Down’s syndrome). The 
center was visited by one (NH) of the researchers. 
The questionnaires were handed over to the 
workers for completion. The questionnaires had a 
covering letter explaining the research objectives 
and	 ensuring	 anonymity/confidentiality	 of	 the	
information obtained through the questionnaire.
 The data collected through the questionnaires 
were entered into the computer utilizing FOXPRO 
program. Statistical Package for Social Sciences 
(SPSS - Version #19) was utilized to drive various 
frequencies and data analyses. Chi-Square test 
was	 used	 to	 determine	 any	 significant	 (p≤	 0.05)	
difference	in	various	responses	in	terms	of	specific	
job type of the workers. 

RESULTS

	 All	the	60	health	care	workers	(58	females	and	two	
males) in the center completed the questionnaire. 
The mean age of the workers was 31.0 (SD 7.0) 

Table-I: Response to questions regarding importance 
of oral health, frequency of dental visits and 

main source of oral health knowledge.
Question Number %

What is the importance of good 
   dental health? (multiple responses possible)
	 1.	Effective	Chewing	 54	 90.0
	 2.	Speech	 41	 68.3
	 3.	Esthetics	 48	 80.0
 4. Not so important 1 1.7
Is good dental health important 
   for optimum general health?
	 1.	Yes	 57	 95.0
 2. No 2 3.3
 3. Don’t Know 1 1.7
How often should one visit a 
   dentist for regular check-up? (choose one only)
 1. Twice an year 44 73.3
	 2.	Once	an	year	 3	 5.0
 3. Every two years 0 0
 4. Only when there is a 13 21.7
    dental problem
What is your main source of oral 
   health information? (choose one only)
	 1.	Media	(television,		 27	 45.0
     radio, newspapers)
	 2.	Your	dentist	 30	 50.0
 3. Your relatives/friends 2 3.3
 4. Your institution 1 1.7
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years	 ranging	 from	 22	 to	 55	 years.	 The	 sample	
consisted of 13 (21.7%) nursing staff, 19 (31.7%) 
physiotherapists/speech	therapists	and	28	(46.7%)	
special teachers.
 The workers answers to questions about 
importance of oral health, frequency of dental 
visits and sources of oral health information are 
listed in Table-I. A great majority was aware of the 
importance of healthy teeth in relation to chewing 
(90%),	esthetics	(80%)	and	speech	(68.3%).	Similarly,	
almost	 all	 (95%)	 of	 the	 workers	 were	 aware	 of	
the importance of good dental health for optimal 
general health. Approximately three in every 
four (73.3%) workers knew that one should visit a 
dentist twice a year for regular check-ups; however, 
one	in	five	(21.7%)	workers	thought	that	dental	visit	
is only necessary in case one has a dental problem. 
Dentists	 (50%)	 and	 media	 (45%)	 were	 the	 main	
sources of oral health information for the workers.
 Table-II presents the workers’ response to 
questions regarding their oral hygiene. A great 
majority	(95%)	of	the	workers	was	brushing	either	
twice daily, three times per day or after each meal. 
Almost all (96.7%) the workers were using either 
toothbrush (71.7%) or combination of toothbrush 
and	 miswak	 (25%)	 for	 cleaning	 their	 own	 teeth.	
Miswak is a traditional wooden toothbrush used 
in many parts of the world especially in Arabia. 
Those who were using toothbrush were all using 
toothpaste with the brush.
 All the workers except one had heard about 
fluoride	(Table-III).	Although	71.7%	of	the	workers	
knew	 that	 fluoride	 helps	 preventing	 caries,	 25%	
thought	that	its	main	benefit	is	to	whiten	the	teeth	
(Table-III).	 Various	 sources	 of	 fluoride	 included;	

toothpastes (93.3%), direct application by dentist 
(51.7%)	and	drinking	water	(20%).	
 Almost all the special health workers were aware 
that sugary foods mainly cause tooth decay. When 
asked about drinks that can have harmful effects 
on the teeth, the workers ranked soft drinks/soda 
(98.3%),	flavored	fizzy	drinks	(60%)	and	sweetened/
flavored	milks	(43.3%)	as	top	three	in	the	list	(Table-
III). In response to the question about what action 
needs to be taken when one feels a cavity starting in 
a tooth; 73.3% correctly responded as “visit a dentist 
immediately”. However, 13.3% thought “to wait 
till	there	is	some	pain”	and	some	(5%)	preferred	to	
“wait	till	it	is	large	enough	to	be	filled”	.

Amjad H. Wyne et al.

Table-II: Response to questions regarding oral hygiene.
Question Number %

How often one should brush teeth?
	 1.	 Once	a	day		 3	 5.0
	 2.	 Twice	a	day	 15	 25.0
	 3.	 Three	times	daily	 27	 45.0
	 4.	 After	every	meal	 15	 25.0
	 5.	 Once	or	twice	a	week	is	enough	 0	 0
What you mostly use for tooth cleaning? 
   (Choose one only)
 1. Toothbrush  43 71.7
 2. Miswak 2 3.3
	 3.	 Toothbrush	and	miswak	 15	 25.0
If you use toothbrush; do you use 
   toothpaste with brush?
	 1.	 Yes	 58	 100
 2. No 0 0

Table-III: Response to questions 
about	fluoride,	and	dental	caries.

Question Number %

Have	you	heard	of	fluoride?
	 1.	Yes	 59	 98.3
 2. No 1 1.7
What	is	the	main	benefit	of	fluoride?	
   (Choose one only)
	 1.	It	whitens	the	teeth	 15	 25.0
 2. Protect teeth from dental caries 43 71.7
 3. Provide protection from gum diseases 1 1.7
 4. I don’t know 1 1.7
What	are	the	various	sources	of	fluoride?	
   (Choose as many as you like)
 1. Drinking water 12 20.0
	 2.	Tooth	paste	 56	 93.3
	 3.	Direct	application	by	dentist	 31	 51.7
 4. I don’t know 2 3.3
Which of the following food group mainly 
   causes tooth decay? (Choose one only)
 1. Too much meats 1 1.7
	 2.	Sugary	Foods	 59	 98.3
 3. Too much oily food 0 0
 4. Fresh fruits and vegetables 0 0
Which of the following drinks can have 
   harmful effects on the teeth?
	 1.	Soft	drinks	such	as	Coke	or	Pepsi	 59	 98.3
	 2.	Flavored	fizzy	drinks	 36	 60.0
	 3.	Sweetened/flavored	milks	 26	 43.3
	 4.	Bottled/Canned	juices	 18	 30.0
	 5.	Fresh	milk	 4	 6.7
 6. Fresh juices 2 3.3
What should you do when you feel a 
   cavity starting in your tooth?
	 1.	Wait	till	it	is	large	enough	to	be	filled	 3	 5.0
	 2.	Wait	till	there	is	some	pain	in	that	tooth	 8	 13.3
	 3.	Visit	you	medical	practitioner	 5	 8.3
 4. Visit a dentist immediately 44 73.3



   Pak J Med Sci   2015   Vol. 31   No. 1      www.pjms.com.pk   167

	 A	great	majority	 (95%)	 of	 the	workers	 correctly	
responded that blood on toothbrush during daily 
brushing most probably is a sign of gum disease 
(Table-IV). However, they differed in their opinion 
about what action to be taken on seeing the blood; 
with	opinions	ranging	from	seeing	a	dentist	(55%),	
continue brushing (36.7%), stop brushing the area 
that is bleeding (6.7%) and stop brushing the teeth 
(1.7%).
 As there were only two male workers in the 
center,	 gender-specific	 analysis	 was	 not	 feasible.	
A	 comparison	 of	 responses	 in	 relation	 to	 specific	
job of the workers did not show any meaningful 
differences (p >	0.05).	

DISCUSSION

 The present study has provided information 
about oral health knowledge and practices of 
special health care workers in a Disable Children’s 
Center. No similar study has been published in 
English language health literature. The information 
would help in assessment of oral health knowledge 
needs in these workers, and consequently designing 
educational programs for such workers.
 The knowledge of the special care workers was 
generally satisfactory about the functions of healthy 
mouth and importance of good dental health 
for	 general	 health.	 However,	 one-fifth	 of	 them	
thought that dental visit is only necessary in case 
one has a dental problem. Some previous studies of 
health care workers have also reported a tendency 
towards being symptom-oriented in utilization 
of oral health services.15,16 Regular dental check-
up visits are vitally important to prevent dental 
problems. These visits provide an opportunity for 
dentists to take clinical preventive measures such 
as	dental	prophylaxis,	 topical	fluoride	application	

and	placement	of	fissure	sealants	(if	necessary)	and	
reinforce the healthy home dental care.
 The workers’ knowledge about oral hygiene and 
practices	 was	 profound,	 which	 reflects	 positively	
on these workers. It has been reported that health 
care workers who themselves act on the advice they 
give, provide better counseling and motivation for 
their patients to adopt such health advice.17 About 
one-fourth of the workers were using combination 
of toothbrush and miswak (a wooden toothbrush), 
which could be considered as an additional healthy 
trend,	in	view	of	the	oral	health	benefits	associated	
with miswak.18
	 Though	 the	workers’	 knowledge	 about	 fluoride	
can	 be	 termed	 as	 satisfactory,	 only	 one	 in	 five	
workers recognized drinking water as source 
of	 fluoride.	 A	 systematic	 review	 of	 214	 studies	
concluded	 that	 water	 fluoridation	 was	 associated	
with an increased proportion of caries-free children 
and a reduction in the number of teeth affected 
by dental caries.19 Fluoridated water is also the 
most	 cost-effective	 source	 of	 fluoride	 and	 carries	
advantages such as independence from compliance 
and	non-selective	benefits	for	all,	over	other	fluoride	
sources.20 Previous studies in parents of special 
children have also shown that very few parents 
were	aware	of	water	as	possible	source	of	fluorid.21

 The workers’ knowledge about effect of sugary 
foods and sweetened/acidic drinks on teeth seems 
adequate; which should have positive effect on 
the knowledge of parents of the special children. 
There have been several previous reports about 
inadequate awareness in special children’s parents 
about	harmful	effects	of	soft	drinks/soda,	flavored	
fizzy	drinks	and	sweetened/flavored	milk	on	their	
children’s teeth.13,21 The information about possible 
harmfulness of sweetened and acidic drinks is very 
important in children with special care needs, as 
many of these children are exposed to additional 
caries risks such as compromised oral hygiene due 
to poor neuromuscular coordination, inadequate 
intellectual development, use of soft and sweetened 
foods and sweetened medicines.
 The workers demonstrated adequate knowledge 
about blood on toothbrush during brushing, though 
differing in opinion about the action to be taken 
on seeing the blood. A study in medical nurses 
in Lesotho demonstrated adequate knowledge of 
periodontal disease.15 Another study of nursing 
home staff in Singapore also showed good 
knowledge of periodontal disease.22

 The study has provided useful information 
about oral health knowledge and practices in the 

Special health care workers’ oral health knowledge

Table-IV: Response to questions about gingival health.
Question Number %

Blood on your tooth brush during 
   brushing may be a sign of:
	 1.	Gum	disease	 57	 95.0
 2. Tooth decay 2 3.3
 3. I don’t know 1 1.7
What should you do when you 
   see blood on your toothbrush?
 1. Stop brushing 1 1.7
 2. Stop brushing the  4 6.7
    area that is bleeding
 3. Continue brushing 22 36.7
	 4.	See	a	dentist		 33	 55.0
	 5.	 I	don’t	know	what	to	do	 0	 0



special health care workers in a Disabled Children’s 
Center. Although, oral health knowledge and 
practices among the workers could generally be 
labeled as satisfactory, some weak areas (such as 
trend towards symptom-oriented utilization of oral 
health	care	and	lack	of	knowledge	about	fluoridated	
water)	were	identified.	There	is	a	need	to	enhance	
the workers’ knowledge in these areas. Parents/
guardians of the special children also refer to these 
workers for information on oral health care at 
home. The workers need to be provided educational 
programs on preventive interventions in special 
children, so that they can become more effective in 
improving and maintaining optimum oral health 
in special health children under their care. The 
present	study	is	first	of	its	kind	in	English	language	
health literature. It is likely to generate interest and 
encourage researchers to conduct similar studies in 
other parts of the world, consequently resulting in 
better oral health care of special children.

CONCLUSION

 The special health care workers in the studied 
disabled children’s center generally have satisfactory 
oral health knowledge and practices. However, they 
need more information in areas such as importance 
of	regular	check-up	visits,	use	of	fluoridated	water,	
and need to visit a dentist immediately in case of 
any symptoms such as bleeding gums. There is a 
need of educational programs for special health 
care workers on oral health prevention.
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Abstract Objective: To determine oral health comprehension among parents of cerebral palsy

(CP) children.

Methods: A self-administered questionnaire was utilized to obtain the required information. The

study was conducted in two main centers for disabled children in Riyadh, Saudi Arabia.

Results: Parents of all 157 CP children registered in the two centers completed the questionnaire.

Mothers mostly (86.6%) completed the questionnaire. Majority (98.7%) of the parents knew the

importance of dental health for general health. More than two-third (70%) of the parents thought

that teeth should be brushed thrice daily or after each meal. About three in every ten (29.9%) par-

ents were not aware of the beneficial effect of fluoride in preventing dental caries; and very few

(9.6%) were aware of water as a source of fluoride. Almost all (98.7%) the parents knew that sugary

foods caused dental caries. Three-fourth (75.8%) of the parents were not aware of the possible

harmful effects of bottled juices on teeth. There were no significant (p> 0.05) associations between

the parental age/gender with any of the dependent variables.

Conclusion: Parents of CP children generally showed satisfactory oral health comprehension.

However, they need further oral health education in several areas.
� 2017 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is

an open access article under theCCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Knowledge forms the basis for most human actions and

behaviors; and those with better level of knowledge are
expected to have more appropriate decision making and prac-
tices (Heskett, 2017). Parents play an important role in provid-
ing knowledge to their children and formation of their habits

and behaviors related to health (deCastilho et al., 2013). This
is specifically important in case of intellectually and physically
challenged children, where parents make most of the decisions

for them including oral hygiene and dietary routines (He et al.,
2014).
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Cerebral palsy (CP) is one of the most highly prevalent con-
ditions in the world; population-based studies from around the
world report prevalence estimates of CP ranging from 1.5 to

more than 4 per 1000 live births (CDC&P, 2017). CP describes
a group of permanent disorders of the development of move-
ment and posture, causing activity limitation; attributed to

non-progressive disturbances which occurred in the developing
fetal or infant brain. The motor disorders are often accompa-
nied by disturbances of sensation, perception, cognition, com-

munication & behavior, epilepsy, and secondary
musculoskeletal problems (AACP&DM, 2005). Due to these
handicapping characteristics, these children are dependent on
their parents/care givers for their daily care including oral

hygiene care and dietary intake (Grammatikopoulou et al.,
2009). The parents with better and appropriate comprehension
in these areas are expected to take good care of their children

(Al-Omiri et al., 2006). However, CP parents/care givers have
been reported to have low comprehension in these areas
(Verrall et al., 2000). Therefore, it is important to collect infor-

mation about oral health comprehension of these parents; and
monitor their knowledge level as well as provide them with
oral health education in weak areas.

There is a scarcity of information internationally about oral
health comprehension in parents of CP children. A study was
conducted on this topic in Riyadh, Saudi Arabia about a dec-
ade ago, which though reported satisfactory level of oral

health knowledge among the CP parents; still pointed out
towards several areas where the parents needed further oral
health education (Wyne, 2007). No further studies have been

published after that. In the wake of rapidly changing socio-
economic environment; continuous monitoring and gauging
the CP parents oral health comprehension is necessary. The

purpose of the present study was to collect latest information
on oral health comprehension of CP children’s parents.
2. Methods

The study, cross-sectional in design, was conducted in two
main centers for disabled children in Riyadh, Saudi Arabia

from December 2014 to May 2015. A self-administered ques-
tionnaire in Arabic was utilized for the present study; which
was a modified version of a questionnaire utilized in a previous
study by Wyne (2007). The questionnaire was pre-tested for

validity and reliability in 30 parents of CP children not partic-
ipating in the main study. There was a time interval of two
weeks for the test-re-test reliability. Pertinent modifications

were made to enhance its clarity for the participating parents.
The information collected through the questionnaire is

listed below.

� Demographics: parent’s age/gender, and the CP child’s
age/gender

� Significance of dental health

� Significance of optimal dental health for better health in
general

� Reason and frequency for dental visits

� Oral hygiene routine
� Various sources and importance of fluoride
� Possible foods & drinks that cause tooth decay

� Action to be taken on finding a cavity in their mouth
� Possible reason(s) for bleeding of gums and action needed if

there is bleeding from gums after tooth-brushing.

The study was registered with Research Center (CDRC) of

King Saud University College of Dentistry. The ethical
approval was also obtained for the study from CDRC includ-
ing the questionnaire utilized in the study. The two centers
selected for the study are the main centers for special children

in Riyadh, where education and health care are provided to the
children with various conditions/disabilities. One (NH) of the
researchers visited the selected centers. All the parents of the

CP children registered in the two centers were included in
the study. The questionnaires were distributed among the par-
ents for completion. The questionnaires had a consent form

with a covering letter that explained the research objectives
and also ensured the parents about confidentiality of the col-
lected information.

The data collected were stored in the computer utilizing

Statistical Package for Social Sciences (SPSS – Version #19).
Various frequencies were derived. Chi-Square test was utilized
to establish any significant (p � 0.05) association between var-

ious responses and independent variables (such as parental
age/gender).

3. Results

The parents of all the 157 CP children registered in the two
centers completed the questionnaire. Mothers mostly

(86.6%) completed the questionnaire. The mean parental age
was 34.0 years (SD 7.3, ranging from 20 to 58 years). The
CP children’s mean age was 6.7 years (SD 2.7, ranging from

2 to 12 years) [males 57.7%, females 42.3%].
Responses to questions on importance of dental and oral

hygiene are listed in Table 1. Although most (94.3%) of the
parents were aware of good dental health for mastication,

more than one third (35.7%) did not consider it important
for speech. Almost all (98.7%) of the parents knew that good
dental health is important for general health. About two-third

(65.6%) of the parents thought that one must visit a dentist
every six months. However, one-fifth (20.4%) of them were
of the opinion that dental visit is needed only for pain or dental

problem. More than two-third (70%) of the parents thought
that teeth should be brushed thrice daily or after each meal.
A great majority (98.1%) of the parents was using toothbrush

or both toothbrush and miswak for tooth cleaning.
Table 2 presents results on various questions regarding flu-

oride. About three in every ten (29.9%) parents were not aware
of the beneficial effect of fluoride in preventing dental caries;

and very few (9.6%) were aware of water as a source of fluo-
ride. Table 3 lists the parent’s responses about tooth decay.
Almost all (98.7%) the parents were aware that sugary foods

cause dental caries. Similarly, 91.7% of the parents knew
about the harmful effects of soft/carbonated drinks on teeth.
However, fewer parents had similar comprehension about fla-

vored fizzy drinks (35.7%), sweetened/flavored milks (32.5%)
and bottled/canned juices (24.2%). A large majority (84.1%)
of the parents would visit a dentist immediately if they find a
cavity staring in their tooth/teeth. Most (84.7%) of the parents

knew that regular bleeding on tooth brushing could be a sign
of gum disease, however, only 52.2% would see a dentist for
the problem (Table 4).



Table 1 Questions and response regarding importance of oral

health, and oral hygiene.

Question Number %

Importance of good dental health? (multiple responses allowed)

1. Chewing 148 94.3

2. Speech 101 64.3

3. Esthetics 120 76.4

4. Not important 0 0

Importance of good dental health for general health?

1. Yes 155 98.7

2. No 0 0

3. Don’t Know 2 1.3

How often one needs to visit a dentist?

1. Twice/year 103 65.6

2. Once/year 22 14.0

3. Only when there is pain/dental problem 32 20.4

What should be the frequency of toothbrushing?

1. Once daily 9 5.7

2. Twice daily 37 23.6

3. Thrice daily 52 33.1

4. After each meal 58 36.9

5. 1–2/week 1 0.6

What you use mainly for tooth cleaning

1. Toothbrush 112 71.3

2. Toothbrush +Miswak 42 26.8

3. Miswak 3 1.9

4. Electric brush 0 0

Do you use toothpaste with toothbrush?

1. Yes 147 95.5

2. No 7 4.5

Table 2 Questions about fluoride.

Question Number %

Have you heard about fluoride?

1. Yes 135 86.0

2. No 22 14.0

Main benefit of fluoride?

1. Whitens teeth 16 10.2

2. Protection from dental caries 110 70.1

3. Protection from gum diseases 3 1.9

4. I don’t know 28 17.8

Various sources of fluoride? (multiple responses allowed)

1. Drinking water 15 9.6

2. Tooth paste 98 62.2

3. Application by dentist 69 43.9

4. I don’t know 33 21.0

Table 3 Questions about tooth decay.

Question Number %

Which food group mainly causes dental decay?

1. Meats 1 0.6

2. Sugary Food 155 98.7

3. Oily food 0 0

4. Fresh vegetables and fruits 1 0.6

Which of the drinks can cause tooth decay? (multiple responses

allowed)

1. Soft drinks (Pepsi or coke) 144 91.7

2. Fizzy flavored drinks 56 35.7

3. Flavored/sweetened milks 51 32.5

4. Canned and Bottled juices 38 24.2

5. Fresh milk 4 2.5

6. Fresh juices 6 3.8

What you need to do on finding a cavity starting in your tooth?

1. Wait till it is big enough to be filled 2 1.3

2. Wait till there is pain in that tooth 19 12.1

3. Visit you medical doctor 4 2.5

4. Visit your dentist immediately 132 84.1

Table 4 Questions about gingival health.

Question Number %

Blood on your tooth brush while brushing usually means:

1. Gum disease 133 84.7

2. Tooth decay 3 1.9

3. I don’t know 21 13.4

What should be your action when you regularly see blood on your

toothbrush?

1. Stop tooth brushing 9 5.7

2. Stop brushing the bleeding area 27 17.2

3. Just continue brushing 35 22.3

4. See a dentist immediately 82 52.2

5. I don’t know 4 2.5
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Parents were divided into three age groups (20–30, 31–40

and �41 years) for the purpose of further analyses. However,
there were no significant associations (p > 0.05) between the
parental age/gender with any of the dependent variable.

4. Discussion

The study has fielded information about oral health compre-
hension in parents of cerebral palsy children. The results have
shown some strong areas of oral health comprehension, while
in other areas there appears to be a need for further enhance-

ment. It is contemplated that parents with adequate oral health
comprehension would play a better role in oral health care of
their CP children.

Parents of all the CP children registered in the selected cen-
ters completed the questionnaire. The questionnaire was in the
native language of the parents and was thoroughly pretested.
However, it is worth mentioning that results from a question-

naire study have to be interpreted with caution. Knowing that
the survey is being carried out by dentists/health care profes-
sionals may prompt favorable responses. Some parents may

not have been able to fully comprehend the questions.
Although most of the parents were aware of importance of

good dental health in effective chewing, yet many did not con-

sider it important for speech and esthetics. It is understand-
able; as these parents are usually so overwhelmed by the
demands of caring for their CP child that importance of these

two functions might become secondary for them (Waldman
et al., 2010). A previous study in parents of CP children
showed similar results (Wyne, 2007). A positive aspect of the
result was awareness of the importance of oral health for
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optimum general health. A complimentary correlation between
oral health and systemic health is now well documented
(DHSV, 2017). This also forms the basis for recommendation

that a routine check-up visit be made at least once a year.
However, in present study, considerable number of parents
believed that dental visit was only necessary for dental pain

or a problem. The present results are in contrast to previous
study in parents of Saudi CP children (Wyne, 2007), where
most of the parents were aware of the importance of yearly

check-up dental visits. The results about frequency of tooth
brushing and use of tooth brush and miswak were strongly
positive. Previous study in parents of CP Children and those
of healthy children have shown similar strong comprehension

about oral hygiene practices (Al-Tamimi and Petersen, 1998;
Wyne, 2007). Miswak (Salvadora persica) is a wooden tooth-
brush/chewing stick traditionally used in various parts of the

world including Saudi Arabia. The efficacy of miswak in tooth
cleaning and its anti-bacterial effects have been well-
summarized (Haque and Alsareii, 2015).

Fluoride has been proven to have a clear anti-cariogenic
effect (Re Weng et al., 2011), and most of the caries decline
is contributed to fluorides (Bratthall et al., 1996). However,

some parents did not hear about fluoride or knew that it pro-
tects teeth from caries. Similarly, very few parents knew about
water as a fluoride source. This mirrors the results of the 2007
study (Wyne, 2007) in CP children’s parents, and stress the

need of further information about fluoride use in these parents.
The parents of CP children showed strong knowledge about

harmful effects of sugar containing foods and soft drinks on

teeth. However, similar knowledge was lacking about flavored
fizzy drinks, bottled/canned juices and sweetened/flavored
milks. These results are also similar to the 2007 study

(Wyne, 2007) in CP children’s parents. As frequent consump-
tion of sweetened drinks is a major reason for the catastrophic
carious destruction (Ghazal et al., 2015), this risk factor should

be monitored in all chronically ill children. Regarding action
on finding a cavity in their tooth/teeth, a majority of the par-
ents knew to visit a dentist immediately, but some preferred to
wait till they felt some pain.

A great majority of parents knew that blood seen regularly
on toothbrush meant gum disease, however only half of them
recognized the need to see a dentist immediately. The factor

possibly responsible for not visiting a dentist could be dental
anxiety/fear that is highly prevalent among Saudi adults
(Gaffar et al., 2014). In addition; these parents are usually so

overwhelmed by the demands of caring for their CP child that
their own health issues may become of secondary importance
to them (Waldman et al., 2010).

An association between parental comprehension of oral

health and oral health habits of their disabled children has
been established (Klingberg and Hallberg, 2012; Limeres
et al., 2014). Inadequate parental oral health comprehension

could be a serious barrier to optimal dental care in children
especially CP children (deCastilho et al., 2013; He et al.,
2014; Limeres et al., 2014). This study attempted to gauge

the oral health comprehension in parents of CP children, so
that if needed, assistance can be provided to the parents in this
area. The present study has shown mixed results; some areas of

strong oral health comprehension, others satisfactory and
some weak areas among parents of CP children. The results
are not different than those obtained about a decade ago
(Wyne, 2007). The results of the present study strongly indicate
a need for enhanced efforts towards improvement of oral
health comprehension in the parents. A better oral health com-
prehension shall result in better oral health in these parents

(Brennan et al., 2010). It is also expected to consequently ben-
efit the oral health of their CP children (Klingberg and
Hallberg, 2012; deCastilho et al., 2013).
5. Conclusions

� The parental comprehension about importance of oral

health and its relation to general health was adequate.
� The awareness about tooth brushing was also positive.
However, one-fifth would visit a dentist only for a dental
problem or pain.

� Very few parents were aware of water as a source of
fluoride.

� The parents were fully aware about harmful effects of sug-

ary foods and soft/carbonated drinks on teeth. However,
fewer parents had similar comprehension about flavored
fizzy drinks, sweetened/flavored milks and bottled/canned

juices.
� There were no significant associations (p> 0.05) between
the parental age/gender with any of the dependent variable.
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ABSTRACT

يف  الصلة  ذات  اخلطر  وعوامل  التسوس  اخلبرة  لتحديد  األهداف:  
الشلل الدماغي )CP( لألطفال.

تسوس  عن   CP األطفال  من  عشوائية  عينة  فحص  مت  الطريقة:  
على  للحصول  االستبيان  واستخدم  الفموية.  والنظافة  األسنان 
معلومات عن عوامل خطر التسوس. أجريت هذه الدراسة املقطعية يف 

الرياض من ديسمبر 2014م إلى مايو 2014م.

النتائج:  وقد مت فحص 52 طفال من األطفال الذين تتراوح معدل 
من  طفل   )1.9%( فقط  واحد  عام.   6.3±2.7 بني  أعمارهم 
 dmft( جنب  إلى  جنبًا  سريرية.  تسوس  لديهم  ليس   52 أصل 
الدراسة  عينة  بني  التسوس  درجات  متوسط   )plus DMFT
عالمات  متوسط  سنا  األكبر  األطفال  لدى  كان   .9.98±3.99
تسوس أعلى بكثير من )3.34±11.5( من األطفال األصغر سنًا 
من  يعانون  الذين  األطفال  وكان   .)p=0.017  ,8.86±4.1(
 )5.8±7.32( أدنى  تسوس  درجات  متوسط  اجليدة  الفم  نظافة 
لديهم  تسوس  درجات  من  يعانون  الذين  أولئك  مع  باملقارنة 
الفم  نظافة   )11.55±3.05( والفقراء   )9.72±3.3( جيدة 
كانت  الذين  األطفال  تسوس  متوسط  درجة  وكان   .)p=0.012(
أقل بشكل ملحوظ  روتيني  األولى لألسنان إلجراء فحص  زيارتهم 
زيارتهم  قاموا  الذين  أولئك  من   )p=0.02( )7.33±4.65(
كان  وباملثل،   .)11.57±4.15( األسنان  مشكلة  بسبب  األولى 
لدى أولئك الذين لديهم تطبيقات الفلورايد املوضعية من قبل طبيب 
درجات  متوسط  انخفاض   )p=0.003( ملحوظ  بشكل  األسنان 
التسوس )4.14±8.67( من تلك التي ال يوجد لها تطبيق الفلورايد 

املوضعي )11.9±2.89(.

اخلامتة:  كان لدى األطفال الذين شملهم العالج يف مرحلة الطفولة 
املبكرة جتربة تسوس عالية جدًا وسوء نظافة الفم. كان هناك ارتباط 

قوي بني جتربة التسوس عالية وضعف نظافة الفم.

Objective: To determine caries experience and related 
risk factors in cerebral palsy )CP( children.

Methods: Random sample of CP children was 
examined for dental caries and oral hygiene. 
Questionnaire was utilized for information about 
caries risk factors. This cross-sectional study was 
conducted in Riyadh from December 2014 to May 
2015. 
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Results: Fifty-two CP children were examined with 
mean age of 6.3±2.7 years. Only one )1.9%( child out 
of the 52 had no clinical caries. Combined )dmft plus 
DMFT( mean caries score among study sample 

was 9.98±3.99. Older children had significantly 
higher mean caries scores )11.5±3.34( than younger 
children )8.86±4.1, p=0.017(. The CP children 
with good oral hygiene had lowest mean caries score 
)5.8±7.32( as compared to those with fair )9.72±3.3( 
and poor )11.55±3.05( oral hygiene )p=0.012(. Those 
children whose first dental visit was for routine check-
up had significantly )p=0.02( lower mean caries 
scores )7.33±4.65( than those who made their first 
visit due to dental problem )11.57±4.15(. Similarly, 
those who had topical fluoride applications by dentist 
had significantly )p=0.003( lower mean caries scores 
)8.67±4.14( than those with no topical fluoride 
application )11.9±2.89(. 

Conclusion: The studied CP children had very high 
caries experience and poor oral hygiene. There was 
strong association between the high caries experience 
and poor oral hygiene.
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The term cerebral palsy )CP( encompasses a group 
of permanent disorders of the development of 

movement and posture, causing activity limitations that 
are attributed to non-progressive disturbances occurred 
in the developing fetal or infant brain.1 Population-
based reports show that prevalence of CP worldwide 
ranges from 1.5 to more than 4 per 1,000 live births.2 
A prevalence rate of 23.4/10,000 live births has been 
reported in the Kingdom of Saudi Arabia.3 The CP 
children are highly vulnerable to various dental diseases 
including dental caries.4,5 The high vulnerability to 
dental caries in these children has been attributed to 
numerous factors including challenges in maintaining 
optimal oral hygiene, use of soft and carbohydrate-rich 
diet and lack of appropriate dental care.6,7 Previous 
and recent studies in CP children have reported high 
dental caries prevalence among these children.5,8 

In view of the high rate of CP in the world and the 
high vulnerability of these children to dental caries, it 
is important to regularly gauge dental caries level and 
related risk factors in these children. Information is 
scarce in health-related scientific literature regarding 
oral health of CP children. The purpose of the present 
study was to gather latest information on dental caries 
experience, oral hygiene status and dietary caries risk 
factors in Saudi CP children. 

Methods. In this cross-sectional study, children were 
randomly selected from all the CP children registered 
in the 2 main centers for special children in Riyadh, 
Kingdom of Saudi Arabia; the study was conducted 
from December 2014 to May 2015. Sample size was 
determined considering the analytical plan, level of 
confidence )α=0.05( and margin of error 0.5 resulting 
in a sample size of 52. Every third child in the list 
of all the registered CP children in the 2 centers was 
selected for the clinical examination. Inclusion criteria 
were; cerebral palsy children, both genders, age 16 
years or younger, and registered in the 2 main centers 
for special children in Riyadh. Exclusion criterion was; 
the children suffering from medical conditions other 
than those normally associated with CP. The medical 
conditions were confirmed from the children’s medical 
files in the 2 centers.

The World Health Organization criteria were 
used for the diagnosis of dental caries.9 Oral hygiene 
was assessed using the oral hygiene index described 
by Nanda.10 All the children were examined by one 
researcher, a senior pediatric dentist. Approximately 
20% of the sample was re-examined for determining 
intra-examiner reliability, which was found to be 
0.93. A self-administered questionnaire in Arabic 
was developed for the study. The questionnaire was 
modified from the one utilized in a previous study.11 

The questionnaire was pre-tested for validity and 
reliability in 20 parents of CP children not participating 
in the main study. There was a time interval of 2 weeks 
for the test-re-test reliability. Appropriate changes were 
made to improve the questionnaire’s comprehensibility 
for the participating parents. The following information 
was collected from parents through the questionnaire: 
Demographic information such as parent’s age/gender; 
Child’s age, gender and CP type )from the child’s 
medical record(; Importance of good dental health for 
optimal general health of the CP children; Oral hygiene 
practices in the CP children; Frequency and reason 
for dental visits of their CP children; Importance and 
various sources of fluoride for CP children and Dietary 
practices, frequency and type of foods/drinks used in 
main meals and snacks for the CP children. 

The study was registered with King Saud University 
College of Dentistry Research Center )CDRC(. 
Ethical approval was obtained for the study including 
the questionnaire utilized in the study. The study was 
conducted in the 2 main centers for special children in 
Riyadh City where health care and education is provided 
to the children with various conditions/disabilities 
such as cerebral palsy and Down’s syndrome. The CP 
children were examined in the centers’ dental clinics. 
These dental clinics are meant to provide palliative 
dental care and regular 6 monthly preventive visits 
to the CP children. The questionnaires were handed 
over to parents for completion. All the questionnaires 
had a covering letter and a consent form explaining 
the research objectives and ensuring anonymity/
confidentiality of the information obtained through the 
dental examination and the questionnaire.

The collected data were entered into the computer 
utilizing Statistical Package for Social Sciences 
version 19 )IBMCorp, Armonk, NY, USA(. Various 
frequencies were derived. Intra-examiner reliability 
was determined through Kappa statistics. A t-test 
was utilized to determine any significant difference 
)p≤0.05( in mean DMFT scores in relation to various 
independent variables. Normality of these variables was 
tested using Shapiro-Wilks Test. Multivariate Step-wise 
Regression analysis was conducted to identify a useful 
subset of the predictor independent variables for mean 
DMFT scores. Pearson Chi-Square and Fisher’s Exact 
Test were used to determine any correlation between 
oral hygiene status and the CP children’s gender and age 
group. Step-wise regression analysis was conducted to 
explore which predictors )independent variables( seem 
to provide a good fit.

Results. A total of 52 CP children were examined. 
Mean age of the CP children was 6.3±2.7 years, ranging 
from 3-10 years )male 61.5%, female 38.5%(. Mean 
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parental age was 34.2±7.5 years ranging from 20-55 
years )mothers 86.5%, fathers 13.5%(. The majority 
)92.3%( of the children were spastic, and the rest had 
ataxia )7.7%(. The CP children were divided into 2 age 
groups; 3-6 years )57.7%( and 7-10 years )42.3%( for 
further analyses.

Dental caries. Only one )1.9%( child out of the 52 
examined had no clinical caries. The combined )dmft 
and DMFT( mean caries score among the study sample 
was 9.98±3.99. There was no significant )p=0.382( 
difference in the combined mean caries scores between 
the male )9.59±3.84( and female )10.6±4.24( CP 
children. However, the older children had significantly 
higher )p=0.017( mean caries )11.5±3.34( score then 
younger children )8.86±4.1(. Data were also analyzed in 
terms of mean caries scores in primary teeth )dmft( and 
permanent teeth )DMFT(. The mean dmft score of the 
sample was 8.28±4.02 with a mean decay component 
of 6.9±3.73, missing component of 0.4±1.1 and filled 

component of 0.98±2.0. The mean DMFT score was 
1.69±2.72 with a mean decay component of 1.59±2.55, 
missing component of 0.07±0.55 and filled component 
of 0.01±0.13.

Data were further analyzed for mean caries scores 
in primary teeth in younger )3-6 years( children and 
permanent teeth in the older )7-10 years( children. The 
mean dmft score was 8.56±4.27 in younger children, 
while the mean DMFT score in older age group was 
3.59±2.78. 

Oral hygiene. Majority of the children had either 
fair )55.8%( or poor )34.6%( oral hygiene. Only one 
in 10 )9.6%( children had good oral hygiene. There was 
no significant difference in oral hygiene status in terms 
of gender )p=0.995( or age group )p=0.281( of the 
children (Table 1). Similarly, no difference was found 
in CP children’s oral hygiene status in relation to their 
parent’s gender p=0.855 or age )p=0.676(.

Dental caries & oral hygiene. Oral hygiene and 
dental caries correlated clearly, as the CP children with 
good oral hygiene had the lowest mean caries score 
5.8±7.32, followed by those with fair 9.72±3.3 and poor 
oral hygiene 11.55±3.05. These differences in mean 
caries score were statistically significant )p=0.012(. 

Other preventive factors and dental caries. Out of 
the large number of independent factors such as dental 
visits, use of fluoride, and dietary practices that were 
analyzed with respect to a possible association with 
dental caries, only the ones with a relevant effect are 
being listed in Table 2. The children whose first visit 
to dentist was for a routine check-up had lower mean 
caries score as compared to those who made first dental 
visit due to some dental problem. The CP children with 
topical fluoride application by a dentist also exhibited 
lower mean caries scores than those without. Potato 
chips as snacks were a marker for higher caries levels, 
as were bottled juices during main meals. Step-wise 
Regression analysis model confirmed privation of 
topical fluoride application by a dentist and use of 
bottled juices as significant predictors for high caries 
scores )p=0.001(. 

Discussion. The study has fielded useful 
information regarding caries experience and risk factors 
in CP children on whom literature is scarce. However, 
the study had some challenges and limitations. Dental 
caries is a multi-factorial disease and it is not possible 
to encompass all these factors and sub-factors in one 
study. This study therefore focused on specific factors. 
In addition, dental examinations are a challenging task 
in CP children due to pronounced neuro-muscular 
incoordination in these children. Thus, such studies in 
CP children require personnel trained and experienced 
in doctoring these children. The parents of these children 

Table 1 - Oral hygiene status of CP children according to gender 
and the age group.

CP 
Children

Oral Hygiene Status Total 
Good Fair Poor 

n (%)
Gender
Male 3    )9.4( 18 )56.2( 11 )34.4( 32 )100(
Female  2 )10.0( 11 )55.0(   7 )35.0( 20 )100(
*Total  5   )9.6( 29 )55.8( 18 )34.6( 52 )100(

Age group
3-6 Years  4 )13.3( 18 )60.0(   8 )26.7( 30 )100(
7-10 Years    1 )4.5( 11 )50.0( 10 )45.5( 22 )100(
†Total    5 )9.6( 29 )55.8( 18 )34.6( 52 )100(

*p-value=0.995, †p-value=0.281, CP - cerebral palsy

Table 2 - List of independent variables affecting the caries scores in the 
CP children.

Independent variables Caries Score 
Mean±SD P-Value

Reason for first dental visit of the CP Child?
Routine Check-up   7.33±4.65

.028
Dental Problem 11.57±4.15

Topical Fluoride application by a dentist?
Yes   8.67±4.14

.003
No   11.9±2.89

Used potato chips as snack?
Yes 10.93±3.09

.053
No   8.78±4.69

Used bottled juices during snacks? 
Yes 10.71±3.89

.061
No     8.8±3.95

CP - cerebral palsy, SD - standard deviation
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are often hard to reach and already very occupied with 
different health problems faced by the CP children, 
making it difficult to get consent for participation in 
studies. The present study overcame these challenges 
through use of a compact well-designed questionnaire, 
and conduction of a focused dental examination by an 
experienced person within an accustomed environment. 
The parents who participated in this study knew that 
oral health care workers were conducting the study. 
Therefore, possibility of favorable responses by the 
parents to various oral health-related items in the 
questionnaire could not be ruled out, and be considered 
as a limitation of the study. 

Dental caries. Almost all the studied children had 
clinical dental caries with very high caries levels which 
are well above the already high Saudi Arabian caries 
values.12 Although studies in various parts of the world 
mostly have reported high caries experience among CP 
children,5,13,14 the caries experience in this study with a 
mean caries score of 9.98 dmft/DMFT is the highest. 
In the present study, caries values increased with age 
indicating a persisting caries activity, mostly due to 
the cariogenic oral environment being characterized 
by mostly suboptimal oral hygiene. Most of the caries 
were still untreated due to the challenging setting 
for restorative treatment in CP children. This is also 
partially due to the patients and their caretakers seeking 
professional treatment too little and too late.15 Special 
expertise or structural equipment such as GA facilities 
are required for adequate dental treatment in these 
medically compromised children. Such a high treatment 
need requires enhancement of restorative dental services 
for these children through training of skillful workforce 
and creating more special dental care facilities.

Oral hygiene. Very few children in the present study 
had optimal oral hygiene, which is in agreement with 
previous reports on oral hygiene in CP children.8,16 

Chewing, swallowing and complete clearance of food 
from mouth are all challenging tasks for CP children. 
The CP children mostly are unable to perform routine 
oral hygiene procedures due to neuro-muscular 
incoordination and are usually dependent on their 
caretakers for performing these tasks.7 The lack of 
knowledge among the caretakers about how to perform 
oral hygiene procedures and on the importance of 
maintaining good oral hygiene, usually results in poor 
oral hygiene in these children. Even if the parents 
are aware of the importance of maintaining good 
oral hygiene in these children, most of them are so 
overwhelmed by the various challenge of taking care of 
their CP children that their dental health becomes a low 
priority.13,17 Nevertheless, sufficient daily oral hygiene is 
a prerequisite for optimal oral health.

Dental caries & oral hygiene. This study confirmed 
the strong correlation between dental caries and oral 
hygiene. The CP children with poor oral hygiene had 
the highest mean caries score, confirming that groups 
without regular tooth brushing such as ECC children, 
social risk groups or institutionalized elderly exhibit 
high levels of oral morbidity.18 This clear association 
continues to be reported both in healthy and 
non-healthy individuals.19,20

Other factors affecting dental caries. Preventive 
dental visits for a routine check-up and topical fluoride 
application clearly result in comparatively lower caries, 
which indicates potential ways for improvement in 
CP children’s oral health. Other studies have reported 
similar results.5 A six-monthly or even more frequent 
dental check-up visit in these children also offers an 
opportunity to the dentist for providing preventive 
information and instructions to the caretakers of these 
children. This can be the first step to ensure sufficient 
daily oral hygiene. 

Fluorides produces significant caries reductions.21 
Besides the topical fluoride applied in the dental office,22  
the daily home use of fluoridated toothpaste is essential 
for good oral health in these children as this accounts 
for most of the caries decline in many populations.23 
However, extreme care has to be taken in application 
of top fluoride in these children, considering their 
neuromuscular incoordination.

Historically; bottled juices usually have been shown 
to be acidic in nature and have added sugar, thus creating 
high potential for dental caries.24 Recent studies have 
pointed out towards high cariogenic potential of these 
juices )Mahajan et al 2014(.25 Bottled juices were one 
of the 2 predictors for high caries scores in this study, 
as shown by the regression analysis model. It has long 
been recommended to limit the use of these acidic and 
sweetened juices in children.26 These juices could be 
especially harmful for CP children’s teeth that already 
have compromised oral environment due to the reasons 
already narrated above.   

Crispy potato chips as between-meals snacks are a 
clear marker for highly cariogenic diet.27 In CP children, 
such food could be especially harmful due to its sticky 
nature, remaining in the mouth for a longer periods. 
In addition, its consumption is usually accompanied by 
sweetened and acidic drinks, which are usually highly 
cariogenic in nature. An insufficient oral hygiene status 
and a highly cariogenic diet result in very high caries 
levels in CP children which calls for appropriate actions 
to allow equal chances for good oral health in these 
children, who are already in a challenging situation due 
to their primary medical background. Poor oral health 
and, low quality of life due to oral health problems in 
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these children could be prevented with similar strategies 
that have made the caries decline possible in other 
populations.28,29 An early dental check-up visit assists 
dentists and parents in timely identification of weak 
areas, and to provide education as well as instructions 
for the caretakers in home dental care of the CP 
children. The regular routine dental check-up visits 
ensure reinforcement of the preventive efforts, allow 
additional fluoride applications and support early and 
easier interventions in case of the disease development. 

In conclusion, the studied group of CP children 
exhibited very high caries levels )mean dmft/DMDT 
score of 9.98±3.99. Only one in ten )9.6%( CP children 
had good oral hygiene.There was a strong correlation 
between poor oral hygiene and high dental caries 
experience )p=0.012(.
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