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Clinical Education Programs. A  t o t a l  o f  2 79 surveys were mailed to almost all pediatricians 

in the state in December of 2007, along with a cover letter and a stamped self-addressed 

envelope. A second mailing was sent to non-respondents four weeks later. 

The primary dependent variable in this study was the frequency with which pediatricians 

referred children for dental care. Chi-square tests, and non- parametric Wilcoxon rank-sum tests 

were used for the bivariate analyses while logistic regression models were used to determine the 

factors associated with the frequency of dental referral. Independent variables in the study included 

demographic and practice characteristics of the pediatrician, and their knowledge about oral health 

issues. Additionally, two new independent variables were created: the sum score of responses to 

frequency of seeing children with dental related problems and the sum score of comfort levels in 

performing oral health related practices. Both were tested for internal consistency of scale 

responses using the Cronbach‟s alpha score and gave very acceptable reliability estimates at 0.77 

and 0.93, respectively. All analyses were conducted using SAS software (v9.1, SAS Institute Inc, 

Cary, NC, USA). All tests utilized a 0.05 level of statistical significance. 

To build the final multivariable model, all bivariate results that showed statistical 

significance (P≤ 0.05) were included in the logistic regression. Both forward and backward 

stepwise regression methods were used. This study was approved by the University of 

Iowa Institutional Review Board. Consent was considered obtained if the respondents 

voluntarily returned the survey to the principal investigator. 

                                                             Results 

From the initial 279 questionnaires mailed, 126 participants (45.2 %) responded. Of 

these, 31 were returned stating that the physician did not wish to participate. Five surveys were 

completed by a nurse or marked as an “other” health-care professional, so they were excluded 

from the study sample. Overall there were 95 completed and usable questionnaires, giving a final 
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response rate of 34.1 %. 

             To assess the potential for response bias, we compared the population characteristics of the 

population of pediatricians in Iowa with the responding physicians. Responding physicians were 

similar from an age distribution perspective, however, they were more likely to be women and 

practice in urban areas than all pediatricians in Iowa. Sixty-one percent of our responders were 

female compared to 30% of all Iowa pediatricians. Our responders had a mean age of 47 years 

which is similar to the Iowa average of 48 years. Concerning the location of practices, 5.3% of 

responders practiced in rural areas; 22.3% in suburban and 73.4% in urban areas, while the State 

distribution was 39%, 19% and 41% respectively. 

          Physicians were asked how often they saw a number of different oral-health related problems 

as primary complaints or incidental findings (Table 2). Nearly two-thirds of physicians cited that “a 

lot of cavities in a single child” were seen at least once a month or more frequently; 2% said they 

only saw this every few years and no respondents cited “never” seeing this. Similarly, over forty 

percent cited seeing children with a few decayed teeth at least once a month, and a third of 

respondents said at least once a week. Traumatic injuries, pain related to untreated cavities and 

tooth abscesses were seen much less frequently. For example, abscessed teeth were seen at least 

once a month or more frequently by only 4.0% of physicians. Traumatic mouth injuries were seen 

by nearly 80% of physicians only once every 6 months or less. 

       Physicians were asked about specific oral health related practices and how frequently they or 

any of their staff performed them (Table 3). Over 70% examined children‟s upper four front teeth 

during an examination (lifted the lip). Approximately 71% “usually” or “most of the time” 

counseled their patients on the importance of maintaining good oral hygiene. The importance of 

fluoride use was usually or most of the time discussed by respondents. Approximately, 80% of 

respondents” usually” or “most of the time” referred children to a dentist in the area during a 
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medical care visit. 

Several topics for possible continuing education (CE) courses were covered. Physicians 

were asked whether they were “interested” in participating in CE courses in each of the following 

areas: “Fluoride varnish application”, “Caries risk assessment” and “Counseling on oral health 

related topics.” Results showed that over 75% were interested in participating in at least one of 

the aforementioned courses. Twenty-two percent said they were not interested in participating in 

any oral health related courses. 

        Sixty-five percent of pediatricians referred all children 12 months or older to a dentist in 

accordance with AAP and AAPD guidelines on referral of children. However, 30% of physicians 

referred a child only if they saw a problem (e.g. tooth decay, chipped tooth, draining fistula), 2% 

only referred if they considered a child at high risk for cavities, and 2% rarely or never referred 

children they saw at well child visits to a dentist. 

       When asked specifically about their comfort level counseling/advising parents of 

children 3 years and younger about oral health issues, pediatricians were very or somewhat 

comfortable with “deciding if a child needs to be referred to a dentist” (83%). Regarding 

“oral hygiene” and “fluoride toothpaste” , 75% and 59%, of physicians noted, respectively 

that they were “Very or Somewhat Comfortable” with these activities. Furthermore, well 

over half of the respondents (74% and 65%) had the same high comfort levels regarding 

“examining teeth for tooth decay” and “evaluating risk factors for tooth decay”. (Table 4) 

        Regarding barriers to referring children to a dentist for care, the vast majority of pediatricians 

(74% and 85% respectively) reported “Finding dentists willing to accept children on public 

insurance”, and “Finding dentists willing to accept uninsured children” as major barriers to 

referral. Other barriers, such as “Lack of locally available dentists”, “Finding dentists willing to 

accept children under the age of 3” or “Finding dentists willing to accept
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developmentally disabled children” were all considered barriers by about half of the pediatricians. 

(Table 5) . 

         Four different methods of referral were specified and pediatricians were asked how 

frequently they used them 50% or more of the time. Seventy-four percent of physicians said 

they gave the name of a dentist to the caregiver; only 9% said they called the dental office to 

make an appointment for the patient; only 4% said that they contacted a coordinator service to 

help make an appointment for the patient; whereas 55% simply told the caregiver that the child 

needs to see a dentist. 

        The bivariate analysis revealed that there was no statistically significant difference between 

the pediatricians who made and those who didn‟t make referrals to dentists and their gender, age, 

total years of professional practice, practice setting, area of primary practice, factors considered 

barriers, or their knowledge (p>0.05 for all instances). (Table 1) 

       Pediatricians who “most of the time” or “usually” made referrals to dentists had greater mean 

total number of patients seen in a week, and mean total number of children (age 0-3) seen in a 

week, and greater mean sum scores of “More frequently seeing oral health related problems” than 

those who never or sometimes made referrals. In addition, the pediatricians who referred most of 

time were more likely to think that children (age 0-3) should have their 1
st
 dental visit no later 

than 12 months of age compared to those who never or sometimes made referrals (53.4% vs. 

23.5%). (Table 1) 

The logistic regression models regarding the pediatricians‟ referrals to the dentist showed 

that pediatricians who saw oral health related problems more frequently, saw more young 

children (age 0-3) in a week, and believed children (age 0-3) should have their 1
st  

dental visit no 

later than 12 months of age, were the statistically significant predictors of the frequency with 

which they referred to the dentist. (Table 6) The odds ratio for pediatricians‟ referrals to the 

dentists for children between age 0 and 3 years increased by 19% for one unit increase in the sum 
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score of frequency of seeing oral health problems and increased by 3% for every increase in a 

child (age 0-3) seen in a week. The odds of believing that children (age 0-3) should have their 1
st  

dental visit no later than 12 months of age for pediatricians who frequently made referrals was 

4.87 times that of those who never or sometimes made referrals. 

The total of number of patients seen in a week was not a significant factor in the final 

logistic regression model after adjustment for other variables. Additional analysis was 

conducted, and the results indicated that the total number of patients seen in a week was 

significantly positively correlated with a total number of children (age 0-3) seen in a week 

(correlation coefficient =0.88, p<0.0001). This may indicate that the total of young children 

(age 0-3) seen in a week may have a stronger effect on the frequency of referrals than the total 

number of patients seen in a week. (Table 6) 

                                 Discussion 

The main question that was addressed in this study was what factors play an important role 

in influencing Iowa pediatricians‟ decisions to refer at-risk children to the dentist. In line with 

this, we also looked to identify possible factors that pediatricians view as barriers to the referral 

of high caries risk young children for appropriate dental care. There is a clear gap in the literature 

in this regard, as few studies have attempted to address this issue. 

The significance of this question is growing in importance, especially given the recent law 

passed by the Iowa Legislature that originally specified "by July 1, 2008, every recipient of 

Medicaid who is a child 12 years of age or younger shall have a designated dental home and shall 

be provided with the dental screenings and preventive care identified in the oral health standards 

under the early and periodic screening, diagnostic and treatment (EPSDT) program." (Medicaid 

Reform Act, 2005). This date has been delayed to December 1, 2010. (Healthy Iowans 2010, 

2005) 

In our study, we found that physicians were doing a reasonably good job referring 
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children to the dentist. Well over half (65%) of the pediatricians said they were referring high-

caries risk children under the age of 3 to a dentist on a routine basis. Furthermore, only 2 percent 

of physicians stated that they rarely or never referred children to dentists. This result is very 

encouraging as it falls in line with the recommendations of both the American Academy of 

Pediatrics and the American Academy of Pediatric Dentistry guidelines on referral of children 

(AAP, 2003). 

In a similar study, dela Cruz et al. in 2004 found that over 90% of health-care 

professionals said that they referred children to a dentist as part of their regular practice. 

However, that was a cross sectional survey conducted on primary care clinicians who were 

participating in the “Into mouth of babes” (IMB) program in North Carolina. (dela Cruz et al, 

2004) Thus, it would be safe to presume that the degree of enthusiasm amongst participants in 

that study was influential in the high percentage of referring physicians. 

On the other hand, our results showed that only 1 in 3 physicians referred a child based on 

level of caries risk. This represents a clear opportunity for educational improvement that could be 

started during medical school training. This effort could be assisted by local dental colleges and 

dental practices providing content expertise, and informational booklets or references on the key 

risk factors so that physicians could make a more informed decision on the need for referral. 

Additionally, the respondents reported performing oral-health related practices at relatively high 

percentage rates, specifically those related to risk evaluation, including: examining a child‟s teeth 

for signs of decay or other oral pathology, lifting the upper lip to assess the 4 upper front teeth, 

and assessing diet and fluoride use. Given this, one might expect there to be a relatively high 

percentage of referrals based on evaluation and risk, but this was not shown in our results. This 

may lead us to consider the possibility that respondents over-estimated on their reported frequency of 

oral- health related practices. 

The ability to locate a dentist willing to accept Medicaid or uninsured children was cited 



102 
 

as a major factor affecting the ability to readily refer children in need of dental care by about 

four out of five physicians. These results were similar to the results published by dela Cruz et al. 

(dela Cruz et al, 2004) where 76% of respondents reported difficulty when referring Medicaid 

eligible children for dental care. A parallel can be drawn with the 2005 consumers‟ perspective 

report, in which over 90% of consumers found difficulty locating a dentist that was willing to 

accept Medicaid patients. (Tyler, et al, 2006) 

The difficulty in referring Medicaid patients is a problem even on the national stage, as 

reported by Lewis, et al in 2000, where 38% of surveyed pediatricians reported this as a barrier to 

referral of children in need of care (Lewis et al, 2000). Furthermore, this barrier is expected to 

increase given that the percentage of Iowa children without dental insurance is increasing 

(Rodgers, 2005). One of the recommendations put forth by the Iowa Department of Public Health 

(IDPH) to combat  this issue is to increase adjunct staff responsibilities, in addition to better care 

coordination between health professionals (Tyler, et al, 2006). Based on our results, more needs 

to be done to better define this barrier and improve dentists‟ acceptance rates of Medicaid and 

uninsured children. 

A related issue, the lack of locally available dentists, was cited as a barrier to the referral 

of children needing dental care by half of the responding physicians. While this is still high, prior 

to conducting this study it was thought that this would figure as an even more prominent 

barrier given that 7 out of every 10 counties in Iowa qualify as a dental health professional 

shortage areas (Rodgers, 2005; DeGarmo, 2005). On the other hand, neither the child‟s age nor 

the presence of developmental disability were viewed as significant barriers to referral by the 

physicians. 

Similar to previous studies (dela Cruz et al, 2004) that asked about the method of the 

referral to the dentist, we found that the majority of parents or caregivers were either simply 

told that their child needed a dental appointment or were given contact information. These 
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physicians were less likely to initiate the appointment, however, only 9% of physicians or their 

staff called to make an appointment on a regular basis, whereas 54% of physicians in the North 

Carolina project did. (dela Cruz et al, 2004) Additionally, the care coordinator services 

available in Iowa were used by only 4% of practices. The care coordinator services represent 

an under used resource that could become a valuable resource for improving the effectiveness 

of referrals. 

        Bivariate analysis revealed that pediatricians were more likely to refer to dentists if they had 

a higher mean total number of patients seen in a week, mean total number of young children 

(age 0-3) seen in a week, and had a higher frequency of oral health related problems seen 

compared to those who “never” or “sometimes” made referrals. The experience and reinforced 

comfort level gained by the physicians through repeated exposure to children and oral health 

related problems could explain the increased likelihood to refer children at high caries-risk. 

        Three factors, namely the frequency of oral health related problems seen by physicians, the 

total number of children (age 0-3) seen in a week, and the belief that children (age 0-3) should 

have their 1
st  

dental visit no later than 12 months of age were found in the multivariable 

analyses to be significant predictor variables of physicians who were more likely to refer. 

Regarding the third factor, pediatricians who held this belief were almost 5 times more likely to 

make referrals compared to those who didn‟t. In 2004 dela Cruz et al. also found that the degree 

of health care provider confidence and the number and extent to which providers saw children 

on a daily basis were significant predictors of referral likelihood. 

Regarding the oral health related services provided in their practices, the responding 

pediatricians indicated high frequencies of performing all the oral health related practices that 

were questioned in our study, with the exception of inquiring about parental (mother) dental 

health. Such high frequencies were not expected prior to the study, however, these results do 

correlate well with the high comfort levels expressed regarding counseling on several oral health 
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related issues as well as comfort in performing oral examinations, assessing caries-risk and 

making a decision on the need for referral. Lewis et al. in 2000, found that over eighty percent of 

responding pediatricians reported a high likelihood of performing oral examinations and 

providing preventive counseling for children less than 5 years of age. Additionally, our result 

showed a high willingness to apply fluoride varnish with minimal to no compensation, as over 

70% said that they would consider applying it on a routine basis. Similarly, Lewis et al. (Lewis 

et al, 2000) also found that over 70% of their respondents were willing to apply fluoride varnish 

in their practice. 

         Limitations regarding this study included a relatively low response rate, through several 

separate mailings, the effective response rate for this study was 45%, of which 11% were 

responses indicating an unwillingness or non-desire to participate. Thus the final response rate 

of usable surveys for statistical analysis was 34%. Previous studies (dela Cruz et al, 2004; 

Pierce et al, 2002; Rozier et al, 2003; Gonsalves, et al, 2004) targeting physicians on issues 

related to oral-health practices and attitudes usually had similar response rates, except in cases 

where the targeted physicians were participating in a specific oral-health program. 

         In testing for response bias, we found the majority of respondents were female, in their 

late thirties to early forties, with at least 11 years of experience, primarily private practice 

physicians working in a group practice setting and seeing privately- insured patients. The 

authors were unable, given the nature of survey studies, to verify or assess specific differences 

in knowledge, willingness and behavior between respondents and non-respondents. 

                    Conclusions 

Experience with seeing more children, especially more young children, was a factor 

found to be related to whether physicians routinely referred children for dental care. 

Knowledge about both the guidelines for when children are supposed to be referred for dental 

care (by age one) and where they can refer children covered by Medicaid, some of the most 
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vulnerable, provide an excellent opportunity for further educating physicians about the 

importance and timing of these dental referrals. More knowledge about using care 

coordinators to assist with dental referrals may also increase this activity by making the 

referral process easier for physician offices as well as more effective by making sure an 

appointment is actually made. 
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Table 1. Bivariate analysis for frequency of referral of high caries-risk children (0-3) 

by pediatricians 
 

 

 

Independent Variable 

Pediatricians  

p- value 
Mostly/usually 

refer (≥50%) 

Sometimes/never 

refer (< 50 %) 

Gender 
 Male        
Female 

(%) 
14.1
37.5 

(%) 
16.7
38.8 

 

    p=0.24* 

 

Age 

(mean) 
46.05 

(mean) 
41.81      p=0.06 ‡ 

 

Years of professional practice 

(mean) 
16.53 

(mean) 
13.71      p=0.08 ‡ 

Practice setting (majority of time) 

University Medical Center   

Community Hospital 

Private practice - solo 

                      - group           

Public Health/Community 

Health 

Center 

  Other 

(%) 

              8.4 

 2.2 

2.1 

36.0 

1.2 

 

7

.6 

(%) 

               9.4 

3.5 

3.4 

39.8 

0.4 

 

3

.7 

 
 
 
 

 

   p=0.12 † 

     Number of patients seen in a week (mean) 
99.7 

(mean) 
75.65      p=0.049‡ 

     Number of children (age 0-3) seen  
in a week 

(mean) 
             61.42 

(mean) 
43.24    p=0.021‡ 

Location of primary practice 

Urban 

Suburban 

Rural 

(%) 
   

26.8 

 16.1 

 

4.4 

(%) 
 
29.3 

22.3 

4

.2 

 

 
 

  p=0.38 † 

Oral health problems seen               
(sum score; high score of 25) 

(mean) 
  14.55 

(mean) 
12.12    p=0.011‡ 

Children (0-3) should have their 1
st

 

dental visit no later than 12 months    
of age 

              19.24              18.53    p=0.032‡ 

* Chi-square test 

 

† Cochran - Mantel - Haenszel chi-square test 

 

‡ Wilcoxon rank-sum tes
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Table 2. Frequency distribution of oral related problems seen as primary complaints or 
incidental findings by pediatricians 

 

 
 
 

Oral related  

complaint 

 

At least  

once a 

week       

n (%) 

 

At least 

once a 

month  

n (%) 

 

At least 

once in 6 

months 

         n (%) 

 

At least 

once a 

year 

          n (%) 

 

At least 

once every 

few years 

 n (%) 

 

(

%) 

 

          

Never 

         

     n (%) 

 

A lot of cavities 

in a single child 

 

14 

(15.4) 

 

41 

(45.1) 

 

24 

(26.3) 

 

10 

(11) 

 

2  

(2.2) 

 

0 

(0.0) 

 

A few decayed 

teeth in a single 

child 

 

27 

(29.3) 

 

39 

(42.4) 

 

18 

(19.6) 

 

7 

(7.6) 

 

1 

(1.1) 

 

0 

(0.0) 

 

Traumatic 

mouth injuries 

 

2 

(1.8) 

 

17 

(15.9) 

 

48 

(44.9) 

 

18 

(16.8) 

 

7 

(6.5) 

 

15  

(14.01) 

 

Pain related to 

untreated 

cavities 

 

0 

(0.0) 

 

6 

(6.5) 

 

26 

(28.3) 

 

30 

(32.6) 

 

22 

(23.9) 

 

8 

(8.7) 

 

Tooth abscess 

 

1 

(1.1) 

 

3 

(3.3) 

 

13 

(14.1) 

 

29 

(31.5) 

 

43 

(46.7) 

 

3 

(3.3) 
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Table 3. Frequency distribution of oral health related practices performed by physicians or 

their staff 
 

 
 

 

Oral 

related 

practice 

 

Most of the time 

(100%-75%) 

  n (%) 

(

%) 

 

Usually            

(74%-50%) 

            n (%) 

 

Sometimes (49% or less of 

the time)    

       n (%) 

 

     Never 

     n (%) 

Lifting the 
lip to 

examine 

the 4 upper 

front teeth 

 

71 

(78.0) 

 

11 

(12.1) 

 

7 

 (7.7) 

 

2  

       (2.2) 

Counseling 
parents on 

regular tooth 

brushing 

 

72 

(79.1) 

 

16 

(17.6) 

 

3 

 (3.3) 

 

0 

        (0.0) 

Counseling 

parents on 

regular dental 

visits 

 

72 

(80.0) 

 

18 

(20.0) 

 

0 

 (0.0) 

 

         0 

      (0.0) 

Discuss the 

importance of 

fluoride 

toothpaste use 

 

52 

(57.8) 

 

21 

(23.3) 

 

15 

 (16.7) 

 

2 

      (2.2) 

Inquire about 

child‟s use of 

bottle in bed 

 

70 

(76.9) 

 

13 

(14.4) 

 

7 

 (7.6) 

 

1 

        (1.1) 

Inquire 

about 

mother‟s 

dental 

health 

 

4 

(4.4) 

 

5 

(5.5) 

 

38 

 (41.8) 

 

44 

(48.6) 

Refer to local 

dentist 

49 

(54.44) 

24 

(26.67) 

          16 

(17.78) 

1 

(1.11) 
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Table 4. Frequency distribution of physician comfort levels in performing oral-health 
related practices for children (0-3) 

 

 

Oral-health 

practices 

performed 

       Very 
Uncomfortable 

n (%) 

     Somewhat 
Uncomfortable    

n (%) 

Neutral 

n (%) 

 

Somewhat 
Comfortable     

n  (%) 

        Very 
Comfortable   

n (%) 

Examine teeth 

for tooth 

decay 

 

5 

           (5.43) 

 

9 

            (9.78) 

 

10 

(10.87) 

 

40 

(43.48) 

 

28 

(30.43

) Counsel on the 

importance of 

child oral 

hygiene 

 
6 

          (6.52) 

 
11 

(11.96) 

 
6 

(6.52) 

 
51 

(55.43) 

 
18 

(19.57) 

Counsel on the 

importance of 

fluoride 

toothpaste use 

 
 

3 

          (3.30) 

 
 

10 

(10.99) 

 
 

24 

(26.37) 

 
 

42 

(46.15) 

 
 

12 

(13.19) 

  Evaluate risk  

factors for tooth 

decay 

 

3 

           (3.26) 

 

9 

            (9.78) 

 

11 

(11.96) 

 

39 

(42.39) 

 

     30 

(32.61) 

 
Decide if 

child needs 

a referral 

 

6 

(6.52) 

 

3 

            (3.26) 

 

6 

(6.52) 

 

37 

(40.22) 

 

40 

(43.48) 
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Table 5. Frequency distribution of barriers of referral of high caries-risk children (0-3) 

by pediatricians 

 

          Barriers of Referral 

       • Lack of locally available dentist 

Barrier 

Not Barrier 
 

 
 

• Finding a dentist willing to accept 

children on public insurance 

Barrier 

Not Barrier 
 

 

• Finding a dentist willing to accept 

uninsured 

 
 
 
 
(Frequency) 

  

    42.0 

     52.0 
 

 
 
 
 
 
 

       69.0 

       24.0 

 
 

               
 
      (%) 

 

 

    44.7 

    55.3 
 

 
 
 
 
 
 

   74.2 

   25.8 

Barrier  79.0 

Not Barrier  14.0 
 

 

• Finding a dentist willing to accept 

children under age 3 years 

Barrier   53.0 
Not Barrier   39.0 

 
 

• Finding a dentist willing to accept 

children with developmental disabilities 

84.9 

15.1 
 

 
 

 

57.6 

42.4 

Barrier 

Not Barrier 

 

• Oral health is of low priority to 

families seen 

Barrier              

Not Barrier 

  45.0                              50.6 

 

  44.0                              49.4 
 

 

 

   31.0                             34.1 

   

   60.0                             65.9 
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Table6. Multivariable Logistic Regression Final Model Comparing Pediatricians 

Who Most of the Time or Usually Made Referrals to Dentists (n=114) to 

Those Who Never or Sometimes Made Referrals (n=130)* 

 

                                            Variable         Odds Ratio 

(95% Wald 

Confidence 

Limits) 

                P-Value 

The Frequency of Seeing OH Problems 
Most of Time or Usually Made Referral 
vs.Sometimes or Never Made Referrals           
(11.84 vs. 9.43) 

1.19                           

(1.00-1.41) 

 

 

            0.0488 

A total number of children (ago 0-3) seen                

in a week 
Most of Time or Usually Made Referral 
vs.Sometimes or Never Made Referrals            
(61.4 vs. 43.2) 
 

1.03                              

(1.00-1.06) 

 

 
 

          0.0341 

Children (0-3) should have their 1
st 

dental         

visit no later than 12 months of age 
Most of Time or Usually Made Referral 
vs.Sometimes or Never Made Referrals         
(53.4% vs. 23.5%) 

 

4.87                              

(1.29-18.43) 

 

 
 

          0.0196 

*Hosmer and Lemeshow Goodness-of-Fit test (p-value=0.6751). 
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CHAPTER V 

 SAUDI MEDICAL STUDENTS’ CHILD ORAL HEALTH-

RELATED KNOWLEDGE, PRACTICES AND ATTITUDES 

Abstract 

Objective:  This study evaluated Saudi medical interns‟ oral-health knowledge, and other 

factors influencing their ability and willingness to perform oral-health related practices for high 

caries-risk children.   

Methods:  A 15-item survey was emailed to all eligible graduating fifth year medical 

students at King Khalid University Hospital to address these areas of interest. Chi-square 

statistics and logistic regression models were used to analyze data.                 

Results:  One-hundred and twenty-one (49%) usable surveys were returned from two 

mailings.  On questions regarding comfort levels when performing oral-health related practices 

on children under age 3, medical students generally noted low levels of comfort with all specified 

oral health practices. Regarding satisfaction of students with medical training, the majority of 

respondents (87.5%) rated their medical training as fair or poor in preparing them for oral-health 

assessments compared to only 35%, 29% and 7% of respondents giving fair or poor ratings to 

child abuse identification, caring for special needs patients and primary care pediatric practice, 

respectively. Additionally, although 90% of respondents noted that the role of primary physicians 

in counseling/referring children with oral health was important; 60% did not agree with the 

AAPD and AAP guidelines that state that all children should be referred to a dentist by 12 

months of age. Multivariate logistic regression analyses revealed several statistically significant 

variables that predict the likelihood of performing various oral-health related practices. The choice of 

public-health oriented future clinical goals, the level of oral-health knowledge, how interns rated their  
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oral health training in medical school, and the average number of children seen per week, all - to varying 

degrees - proved important predicator variables for the likelihood of performing them once in practice.  

Conclusions:  More oral health-related training of medical students seems warranted and 

could improve their interest in providing oral-health-related screening and referrals in practice. 

Increasing student exposure to child patients and increasing exposures to oral-health knowledge 

and problems could be targeted toward students interested in primary care and public health to 

use resources most efficiently in the effort to combat the growing caries levels among young 

children in Saudi Arabia.  

Introduction 

The past few decades have witnessed an increased focus on oral health and the social, 

psychological and developmental consequences of untreated oral disease in Saudi Arabia. This 

awareness is the result of numerous studies (Al Wazzan, 2004; Al-Yousef, et al; 2002; Gandeh, 

et al, 2000; Al Sekait, et al, 1998; Wyne et al, 1995; Al Shammary, et al 1990) concerning dental 

caries prevalence, severity, distribution among geographical areas and age groups, and overall 

patterns of spread that have shown that dental caries is the most prevalent chronic childhood 

disease facing the children of Saudi Arabia. Similar to other developing nations caries rates 

remains high, especially in the primary (childhood) teeth. (KSA- Annual health report, 1999). 

Dental caries is complicated by the fact that it is influenced by several determinants, which 

include social and educational background, dietary factors, oral hygiene practices, frequency of 

dental visits and fluoride experiences. 

Several recent clinical studies (Amin, et al 2009; Al-Malik, et al 2003; Paul, 2003) have 

demonstrated caries rates at around 70% in children under the age of 5 years. Additionally, these 

studies have indicated that an average of 12% of young children are caries free, along 
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different age intervals and geographical areas. The majority of parents of young 

children surveyed stated that their children did not visit a dentist until the fifth year of life on 

average (Amin, et al 2009).   

Several factors associated with the high levels of dental caries among children 

under 5 years old have been recognized (Amin, et al 2009). The main factor identified was a lack 

of oral health knowledge among parents and children, and subsequently a lack of adequate oral 

hygiene practices and poor dietary habits. The other primary factor identified by researchers was 

a lack of regular dental visits by children with approximately 60% having never been to a dentist 

by age 5. This lack of appropriate access appeared to be more prominent in rural areas.  

   One avenue that has been suggested for combating this problem and improving 

access to oral health care has been attempting to recruit primary care physicians  to play a more 

active role with regards to oral health issues (Lewis et al, 2000; Pierce et al, 2002; Rozier et al, 

2003; dela Cruz et al, 2004; Gonzales et al, 2004). Unfortunately, these studies are few and 

limited in their generalizability.  

            Furthermore, there have been no studies to our knowledge in Saudi Arabia that have 

assessed physicians‟ or medical students‟ oral health knowledge or comfort levels in assessing 

dental caries risk and need for dental referral, specifically for children at high caries risk. Given 

that the population of Saudi Arabia is a very young one, with 50% of the population under the 

age of 15 years and 12% of whom are 5 years or younger, there is a clear need to develop 

programs that would address barriers to accessing care and regular dental treatment that would 

help alleviate this increasing health care concern.  More information is needed to determine 

primary care practitioners' attitudes, willingness, abilities, and comfort levels in identifying 

children
 
who are at risk for dental caries. Ultimately such a determination may lead 
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to an improved ability to refer these children. Therefore, the purpose of this study is to 

evaluate factors influencing Saudi medical interns‟ ability and willingness to perform oral-

health-related practices for high caries risk children.        

Materials and Methods 

This study targeted graduating medical students at the King Saud University Hospital 

(KSUH) which is the main medical institute responsible for medical education and training at 

King Saud University in Riyadh Saudi Arabia.   

In the summer of 2009, the principal researcher met with the directing secretaries of both 

the fifth year students (last year of medical training) and that of the internship (mandatory one-

year extended training). Through these meetings, data specific to the student class were obtained. 

This included a list of the medical students expected to graduate to their internship year, 

information regarding students‟ location, classes, rotation cycles and time schedules during their 

final year.   

Additionally, qualitative information was gained through in-depth one-on-one interviews 

with five graduating students from the 2008 class. It was expected that these interviews would 

provide important insight into their educational experiences and thus help guide question format, 

areas of focus and methods of survey delivery. These interviews helped in gaining initial 

understanding of issues related to oral health-related training during medical school; including 

satisfaction with the knowledge content, comfort levels regarding oral health related practices, 

attitudes towards performing such practices, suspected barriers to performing practices and 

clinical time restraint issues. This information ultimately guided in the development and 

selection of survey items. 

The study population was made up of all graduating male and female Saudi medical students  
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(n=291). A questionnaire was distributed during the last month (June, 2010) of the medical 

students‟ fifth and final year. The survey instrument was a 15 question survey that was 

developed based on items and variables mentioned in the literature (Curtis et al, 1985; 

Erikson et al, 1997; Sanchez et al, 1997; AAP, 2000; Lewis et al, 2000; Schafer et al, 2000; 

Ismail et al, 2002; Pierce et al, 2002; AAP,2003; Rozier et al, 2003; Seale et al, 2003; Bader et 

al, 2004; dela Cruz et al, 2004; Krol, 2004; Mouradian et al, 2005) as factors influencing 

physicians‟ role in oral health-related issues and points of further exploration that had not been 

addressed previously. The 15 pre-tested questions demonstrated acceptable reliability and 

validity (AAP, 2004; Rozier, et al 2003).  

The questions posed were divided into multiple sub-domains in different sections 

(appendix 1). These included information about the physician and their patient population 

(questions 1 through 4, 6 and 7); information regarding satisfaction with oral-health-care training 

in medical school  (questions 5 and 8); information regarding oral-health-related knowledge and 

frequency of oral health related problems (questions 10 and 11); information about willingness, 

interest and comfort in oral-health related education and practices (questions 12 through 14); and 

criteria used in referral decisions (question 15). Where appropriate, a Likert-type scale (5- and/or 

6-levels) was used. For questions regarding procedural or screening information a “yes” or “no” 

format was used.  

The survey was self-administered in an electronic format. All medical students are required 

to have an electronic account through which important college information and announcements 

are usually disseminated. It was distributed to the fifth-year medical students expected to 

graduate to the internship year in June of 2010. An email containing a brief explanation was sent 

out 2 weeks prior, and the student body leader also sent an informational email in this regard. 

These emails explained the purpose of the survey, the approximate time for completion (15 



117 
 

minutes) and the confidentiality of information given. The subjects were informed that by 

completing and returning the questionnaire, they were agreeing to participate in the study. This 

study was approved by the King Saud University Medical College Educational Review Board.  

Chi-square tests, non- parametric Wilcoxon rank-sum tests and logistic regression models 

were used to analyze data using SAS software. All tests utilized a 0.05 level of statistical 

significance. Bivariate analysis was performed in order to determine the important variables 

related to the likelihood of performing oral-health-related practices by medical students. 

Specifically, four dependent variables were assessed. These were likelihood: to counsel on oral 

health issues; examine the oral cavity; perform initial emergency treatments; and refer high risk 

children for further treatments. Subsequently, variables that demonstrated statistically 

significant differences in the bivariate analysis (p ≤ 0.10) were used to develop a final model 

using forward and backward stepwise logistic regression.   

Results 

Of the 291 fifth year medical students, 247 graduated to the internship year and were 

scheduled to start in July of 2010, and thus were eligible for inclusion in this study. The 

remaining students either had incomplete requirements for graduation or had requested 

postponement of their internship start.  Of these 247 eligible participants, 242 opened the survey 

email that was sent out in early June and 153 clicked through to the survey link. One-hundred 

and twenty-one completed surveys were received from two mailings for a final response rate of 

49%.  

From the responses to the baseline survey, it was noted that there was a response bias with 

female participants being more likely to participate. Fifty-four percent of responses were from 

male participants, however, they represented only 39% of eligible male respondents, whereas 

68% of all eligible female interns responded to the survey. There were no statistically significant 
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differences in demographic characteristics and patient population between respondents and non-

respondents in terms of age (p=0.32), the number of patients (p=0.20) and children (p=0.44) seen 

per week.  

Descriptive Findings 

On average, interns saw a total of 16 patients a week, of which 6 were children under 5 

years of age. Additionally, the majority of respondents were slightly or moderately interested in 

taking CME courses focused on oral health issues, at 38% and 40%, respectively. It was also 

shown that interns who chose more public health oriented future clinical goals were more highly 

interested in taking such CME courses (p=0.00).  

Regarding satisfaction of students with medical training, the majority of respondents 

(87.5%) rated their medical training as fair or poor in preparing them for oral-health assessments 

compared to only 35%, 29% and 7% of respondents giving similar ratings to child abuse 

identification, caring for special needs patients and primary care pediatrics practice, respectively.  

Similarly, 86% rated time devoted to oral-health issues as “too little”.  

When asked about the frequency of encountering oral-health problems, over 80% cited that 

they saw the noted oral health problems infrequently, once every 6 months or less. Nearly 80% 

had never seen a traumatic injury to the oral cavity or an abscessed tooth. With respect to self-

perceived comfort levels in performing counseling, examinations or emergency treatment related 

to oral-health issues on young children; respondents generally rated themselves as being neutral 

or uncomfortable. The only exception to this was with regards to referring high-caries-risk 

children with a majority of interns (65%) noting themselves as comfortable when referring.  

With the exception to the question on the benefits of fluoride in preventing decay and the 

negative effects of continuous juice consumption through closed cups, the average correct 

response rate to the knowledge questions was well below 50% correct. Six out of every 10
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interns did not agree with the statement that all children 12 months and older should be 

seen by a dentist - in accordance with the recommendations of both the American Academy of 

Pediatric Dentistry & the American Academy of Pediatrics.  

 Over 90% of respondents agreed that the role of primary physicians in counseling and/or 

referring children with oral health needs is an important one. Additionally, between 40% and 

50% of respondents were likely to counsel on oral-health issues, examine the oral cavity and 

refer high caries risk children for further treatments with a dentist.  

Finally, regarding basis of referral, 59% of respondents in the survey referred based on risk 

and 25% did so based on emergency needs. Less than 2% said they would never refer a child 

for oral health related needs. Only 13% noted they referred all children 12 months and older -in 

accordance with AAPD & AAP recommendations.  

Bivariate Findings 

The bivariate analysis revealed several statistically significant variables for each of the four 

measured dependent variables.  

Likelihood to Counsel 

Interns who were more likely to counsel patients on oral health issues were more likely to 

be female (p=0.0181), have greater interest in taking oral-health related CMEs (p=0.0006), 

have higher frequency of choosing public-health oriented future clinical goals (p=0.0466), a greater 

mean sum score on the knowledge questions (p=0.0060), and higher comfort levels in 

performing counseling on oral-health-related practices (p=0.0009); compared to those who were 

unlikely to counsel patients on oral health issues.  

Likelihood to Examine 

Interns who were more likely to examine young children‟s teeth for problems indicated 
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greater interest in taking oral-health related CMEs (p=0.0144), higher frequency of choosing 

public-health oriented future clinical goals (p=0.0031), greater mean sum scores on the 

knowledge questions (p=0.0420), higher rating for their OH-training (p=0.0103), higher mean 

number of patients and children seen per week (p=0.005), and higher comfort levels in examining 

for oral-health-related issues (p=0.0429); compared to those who were unlikely to examine 

patients for oral health issues.  

Likelihood to Treat Emergencies  

Interns who were more likely to perform emergency dental treatment on young children 

had higher satisfaction ratings for their OH-training (p=0. 0075) and higher comfort levels in 

treating emergencies for oral-health-related issues (p=0. 0001); compared to those who were 

unlikely to treat emergencies related to oral health for patients.  

Likelihood to Refer 

Interns who were more likely to refer a child with oral health needs to a dentist had higher 

interest rates in taking oral-health related CMEs (p=0.0050), higher frequency of choosing 

public-health oriented future clinical goals (p=0.0296), greater mean sum scores on frequency of 

seeing oral-health problems (p=0.0085) and higher comfort levels in referring for oral-health-

related issues (p=0.0855); compared to those who were unlikely to refer patients for oral health 

issues.  

Multivariate Findings 

The significant variables, previously mentioned, were used to develop final models for the 

four dependent variables using forward and backward stepwise logistic regression. Tables 7 

through 10 display the final predictor variables, associated odds ratios and confidence intervals 

for the interns‟ likelihood in performing these four oral-related practices. 



121 
 

 

Likelihood to Counsel 

        Interns who were male, had a higher frequency of choosing public-health oriented future 

clinical goals, and a higher sum score on the knowledge questions were 0.4, 1.4 and 1.5 times as 

likely to counsel patients on oral-related issues, respectively.  

       Interest levels in taking oral-health related CMEs and comfort levels in counseling, 

both of which were significant in the bivariate analysis, were not significant factors in the 

final logistic regression model after adjustment for other variables. Additional analysis was 

conducted, and the results indicated that the level of interest in taking OH-related CME was 

significantly positively associated with the choice of future clinical goals (p=0.0002).  Also, 

comfort levels were positively associated with the sum score on the knowledge questions 

(p=0.0098).  Both of which indicate that the latter variables may show a stronger effect on the 

likelihood to counsel.  

Likelihood to Examine 

Interns who had a higher frequency of choosing public-health oriented future clinical goals, 

saw a higher mean number of children per week, had a higher OH-training rating and a higher 

sum score on the knowledge questions were 1.9, 1.2, 2.6 & 1.3 times as likely to examine 

patients for oral-related issues, respectively.   

The number of patients a week, interest rates in oral-health related CMEs and comfort 

levels in examining, which were significant in the bivariate analysis, were not significant 

factors in the final logistic regression model after adjustment for other variables. Additional 

analysis was conducted, and the results indicated that the mean number of patients seen per 

week and that of children seen per week were significantly positively associated (p<0.0001).  

This indicates that the mean number of children seen per week may show a stronger effect on 
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the likelihood to examine. The other variable correlations were previously explained. 

Likelihood to Treat Emergencies 

Interns who had a higher OH-training rating and a higher comfort level score were 2.7 & 

3.7 times as likely to treat emergencies, respectively.  

Likelihood to Refer 

Interns who had a higher frequency of choosing public-health oriented future clinical goals 

and a higher sum score of frequency of seeing oral-health related problems were 1.3 & 1.2 

times as likely to refer patients for oral-related issues, respectively.  

Interest in oral-health related CMEs was not a significant factor in the final logistic 

regression model after adjustment for other variables. Additional analysis was conducted, 

and the results indicated that CME interest rates were significantly positively associated with 

choice of future clinical goals (p=0.0002).  This indicates that the choice of future clinical goals 

may show a stronger effect on the likelihood to refer. 

Discussion 

The main questions that were addressed in this study revolved around the likelihood of 

physicians to perform various oral-health related practices and what factors play an important role in 

influencing this likelihood. In line with this, we also looked at intern satisfaction with oral 

health training, their public health interest, oral health knowledge, and self-perceived comfort 

related to oral health issues.  

 This program is being proposed at an opportune time within the timeline of health care 

development in Saudi Arabia. The country has made significant steps towards development on 

many key aspects of social growth, especially on issues pertaining to health care. However, 

there are several serious challenges facing the current health care system in Saudi Arabia 
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(MOH, 2007), specifically having to do with efficiency issues, effectiveness of health care 

delivery and quality of care provided, as well as issues pertaining to financial sustainability 

given the rate of population growth. (MOH, 2007)                                        

Given the developmental stage of the health care system in KSA, information gained from 

this study would help alleviate an access to care issue and improve efficiency of health care 

delivery. Both of these benefits address problems identified by the MOH as major deficiencies 

in the current health care system (MOH, 2007).   

Encouragingly, a majority of our respondents agreed on the important role primary 

physicians can and should play in addressing the oral health care needs of young Saudi 

children. In contrast to this, a majority of interns noted their oral health training as being 

inadequate.  Both of these contrasting points represent a serious gap that could be closed 

beneficially with an oral-health-oriented educational program or course which could be 

implemented as part of medical student training. This gap between what health care 

professionals may be willing to do –outside of their usual practice in order to improve access to 

care for those in need – and what they feel adequately trained to do remains an area of 

increasing focus and effort, as can be seen in the literature (Douglas, 2009; Mouradian, 2005; 

dela Cruz, 2004; Gonzales, 2004; Krol, 2004). 

Gonzales, et al, in 2004 noted, from Kentucky medical residents that were surveyed, an 

overwhelming sense of obligation to "play an important or somewhat important role in the oral 

health of their patients". However, this sense was obstructed by a perceived lack in knowledge 

and skills needed to assume this role, with approximately half of the residents rating their oral 

health knowledge as “poor” and the remaining rating it as “fair”. (Gonzales, 2004) Similarly, 

Lewis, et al, reported in a national survey of pediatricians, that although respondents expressed 
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an overwhelming willingness to participate in oral health care, including oral-health related 

counseling and preventive therapies, more than a third reported having had no formal 

instruction in dental health-related subjects in medical school or during their residency. (Lewis, 

2000)  

 Several aspects of this inadequacy in oral health training experience during medical 

education were highlighted in our results. For example, when asked several basic oral health 

related questions associated with issues related to preventive dental care and referrals for young 

children, the average correct response rate was well below 50%. In similar studies done in the 

U.S., respondents generally had low oral health knowledge and performed poorly on questions 

to that effect. (Douglas, 2009; dela Cruz, 2004; Gonzales, 2004; Krol, 2004)   Another example 

of low oral health related experience pertains to the low frequency of seeing oral health 

problems by the interns. Over eighty percent cited that they saw the noted oral health problems 

very infrequently, every 6 months or less. Both dela Cruz and Lewis noted this „direct 

experience‟ with oral health problems as being relatively low, and as an important factor that 

maybe limiting physicians ability to promote and counsel patients on oral-heath related topics. 

(dela Cruz,2004; Lewis, 2000)   Both knowledge and experience with oral health problems 

were shown to be associated with the relatively low levels of comfort in performing various 

oral health-related practices noted by the respondents in this study.  

Several factors were noted to be important predictors of physician intent to perform 

different oral health related practices. These included oral health knowledge, the frequency 

with which interns saw oral health related problems, how high they rated their oral health 

training experience in medical school, as well as how oriented towards public health their 

future clinical goals were. Focusing additional oral health training for medical students on these 
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aspects would greatly increase this willingness to play a preventive role in the oral care of 

children. This is important in the respect that reinforcing performance comfort levels through 

educational courses and training sessions could potentially increase the frequency with which 

physicians refer children at high caries-risk. Ultimately, practices that interns expressed high 

willingness to perform could potentially lead to improved child/parent oral health knowledge, 

preventive activities and access to needed care through appropriate referrals, especially in rural 

areas.  

It is important to note that although our study targeted a specific medical school in Saudi 

Arabia, the curriculum characteristics related to oral health training are similar to what has 

been reported on in the literature. Additionally, the final response rate in this study – at 49% – 

is comparable to that seen in similar studies (dela Cruz, 2004; Gonzales, 2004; Krol, 2004; 

Rozier, 2003) reported on in the literature. 

Conclusion 

The frequency with which interns saw problems and their level of knowledge related 

to oral-health were both shown to be important factors associated with how likely they are to 

perform various oral health practices for young children. Results suggest that medical schools 

should improve medical student experience through more exposure to patients suffering from 

oral health problems in addition to improving knowledge through more adept oral health 

training. Both provide excellent opportunities to increase training physicians‟ comfort levels 

when dealing with the ever-increasing oral health issues affecting young Saudi children. 

Furthermore, these efforts can be focused more intensely on interns who chose future clinical 

goals oriented towards public health which was also shown to be an important factor 

associated with the likelihood to perform various oral health practices for young children. 
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Table 7. Multivariable Logistic Regression Final Model Comparing Interns who were 

Likely to Counsel on OH-Issues (n=55) to Those Who were Unlikely to Counsel 

(n=66) * 

 

Variable Point 

Estimate 

p-value Adjusted Odds Ratio 

Interpretation 

95% Wald 

Confidence Interval 

Gender 0.389 0.0057 Males had 0.4x higher likelihood 0.207 – 0.765 

 

Future 

Clinical 

Goals 

1.400 0.0126 Those who were more oriented 

towards public-health had 1.4 x 

higher likelihood 

1.090 – 2.165 

 

 

Sum Score 

Knowledge 

1.454 0.006 Those with higher knowledge score 

had 1.5 x higher likelihood 

1.129 – 2.062 

      * Hosmer and Lemeshow Goodness-of-Fit test (p-value= 0.6664) 
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Table 8. Multivariable Logistic Regression Final Model Comparing Interns who were 

Likely to Examine for OH-Issues (n=66) to Those Who were Unlikely to 

Examine (n=55) * 

 

Variable Point 

Estimate 

p-value Adjusted Odds Ratio 

Interpretation 

95% Wald 

Confidence Interval 

Children 

seen/week 

1.151 0.0139 Those who saw more children on 

average had 1.2x higher likelihood 

1.013   -  1.122 

OH Rating 2.611 0.0071 Those who rated their OH training 

higher had  2.6x higher likelihood 

1.299   -  5.247 

Future 

Clinical  

Goals 

1.763 0.0129 Those who were more oriented 

towards public-health had 1.9x 

higher likelihood 

1.127    -   2.756 

Sum Score 

Knowledge 

1.301 0.0414 Those with higher knowledge score 

had 1.3x higher likelihood 

1.083  - 1.728 

 * Hosmer and Lemeshow Goodness-of-Fit test (p-value= 0.6346) 
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Table 9. Multivariable Logistic Regression Final Model Comparing Interns who were 

Likely to Treat Emergencies Related to OH-Issues (n=8) to Those Who were 

Unlikely to Treat Emergencies (n=113) *^ 

 

Variable Point 

Estimate 

p-value Adjusted Odds Ratio 

Interpretation 

95% Wald 

Confidence 

Interval 

 

OH Rating 2.5641 0.0143 Those who rated their OH 

training higher had  2.7x higher 

likelihood 

1.571 - 6.356 

Comfort Score 3.7127 <0.0001 Those with a higher comfort 

score had  3.7x higher likelihood 

1.7655 - 5.9152 

  

* Hosmer and Lemeshow Goodness-of-Fit test (p-value=0.6900) 

 

 ^ Exact conditional test used 
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Table 10. Multivariable Logistic Regression Final Model Comparing Interns who were 

Likely to Refer for OH-Issues (n=55) to Those Who were Unlikely to Refer 

(n=66) * 

  

Variable Point 

Estimate 

p-value Adjusted Odds Ratio 

Interpretation 

95% Wald 

Confidence Interval 

Future Clinical 

Goals 

1.328 0.0328 Those who were more oriented 

towards public-health had 1.3x 

higher likelihood 

1.110 – 2.640 

Sum Score 

Problem  

1.208 0.0514 Those who saw more problems had 

1.2x higher likelihood 

1.083 - 1.720 

 * Hosmer and Lemeshow Goodness-of-Fit test (p-value= 0.6514). 
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CHAPTER VI 

 

THE EFFECTIVENESS OF AN ELECTRONIC 

EDUCATIONAL INTERVENTION ON SAUDI MEDICAL 

INTERNS’ CHILD ORAL HEALTH- RELATED 

KNOWLEDGE,   ATTITUDES AND PRACTICES 

Abstract 

Objective:  This study evaluated the effectiveness of an electronic educational 

intervention on improving medical interns‟ knowledge, willingness, and comfort levels 

examining and referring children for oral health issues.  

Methods:  One-hundred and twenty-one medical interns at King Khalid University 

Hospital were targeted with a theory-guided month-long electronically-delivered educational 

program. Following the program, a 16-item survey was emailed to all participants to address 

the areas of interest. Bivariate analysis and linear regression models were used to analyze data.                     

Results:  Eighty-eight usable follow-up surveys (73%) were returned from two mailings.  

Respondents gave a higher percentage of correct responses to the knowledge questions post-

intervention compared to pre-intervention with an average increase of 63%. Additionally, 

nearly all respondents agreed with the statement that all children 12 months and older should be 

seen by a dentist in accordance with the American Academy of Pediatric Dentistry & the 

American Academy of Pediatrics recommendations. Pre-intervention, only four out of every 

ten interns agreed with this statement. Furthermore, medical interns noted improved levels of 

comfort with all specified oral health practices. Most notable, following the educational 

intervention, 91% of respondents rated themselves as comfortable in counseling, compared to 
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only 25.6% that did so before the educational program. The only exception on comfort issues 

pertained to performing emergency treatments on young children with a majority of interns 

(92%) still considering themselves as neutral or uncomfortable in doing so. Multiple linear 

regression analyses revealed several statistically significant variables that predict the likelihood of 

performing various oral-health related practices. Increased oral health knowledge, higher self-

perceived comfort levels and seeing oral-health problems more frequently all proved important 

predicator variables for the likelihood of performing oral-health related services.  

Conclusions:  Providing medical interns‟ with basic educational programs and training 

can be effective in improving their knowledge, attitudes and self-perceived comfort levels 

related to oral health services. Ultimately these improvements may help advance oral health 

care coordination efforts and young children‟s access to needed oral health care services in 

Saudi Arabia.                         

Introduction 

In 2007, the Saudi Arabian Ministry of Health and a newly structured Health Services 

Council published their recurring 5-year strategic health plan for the country. (MOH, 2007) In 

this plan several of the key challenges facing health care in Saudi Arabia were outlined and the 

proposed solutions and regulatory reforms were also identified. The main problems identified 

were related to efficiency issues, effectiveness of health care delivery and quality of care 

provided, as well as issues pertaining to financial sustainability given the growing population 

and increased expectations for care. One of the main factors deterring better development in 

these areas has been an absence of data that would help in appropriate decision- and policy-

making, especially regarding possible avenues of coordination among the multiple public 

health agencies and alternative methods of providing health care. Furthermore, due to the 
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relative shortage in Saudi health care providers, the Labor Force Council, in 2002, adopted a 

national strategy focused on increasing the capacity level of existing medical and dental 

colleges and institutes; encouraging non-educational hospitals to establish their own training 

centers; using non-conventional educational systems and enlarging the realm of study for 

graduating physicians and supporting staff. (AlYousef, et al, 2002) Additionally, in an effort to 

assure higher efficiency this national public health strategy has placed renewed focus on 

primary and preventive care. This would also include the development of effective referral 

guidelines and a human resources master plan for the country. (MOH, 2007)    

Over the past few decades there has been an increased focus on the importance of oral 

health and its integration into the overall health care needs of the population (Gandeh, et al, 

2000). Similar to other developing nations in the region, caries rates have been steadily 

increasing, especially among younger children. (KSA- Annual health report, 1999). Recent 

clinical studies (Amin, et al 2009; Al-Malik, et al 2003; Paul, 2003) performed in several of the 

main cities in Saudi Arabia, including the Capitol Riyadh have demonstrated that almost 7 in 

every 10 Saudi children under the age of 5 years were suffering from carious teeth. 

Furthermore, these studies have indicated that on average as few as only 1 out of 10 of young 

children are caries free, with the majority of these children not having seen a dentist until the 

fifth year of life (Amin, et al 2009; Al-Malik, et al 2003; Paul, 2003).   

The main factor that has been associated with these high levels of dental caries among 

children under 5 years old is the lack of appropriate oral health knowledge among parents and 

children. Subsequently, this lack of knowledge has lead to inadequate oral hygiene practices 

and not maintaining regular dental visits, with as much as 60% of Saudi children having never 

been to a dentist by their fifth birthday (Amin, et al 2009).  
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Primary care physician's potential involvement in aspects of child oral health evaluation, 

referral and preventive care is increasingly becoming an area of research and investigation. The 

fact that they are more likely to see children (regardless of income or coverage) at a young age 

(Lewis et al, 2000; Lewis et al, 2004) and visits occurring in a regular fashion (Schafer et al, 

2000; Mouradian et al, 2003), permit them to play a vital role in the oral health of children. 

Unfortunately, medical professionals have traditionally received little training in the oral health 

care of children. (dela Cruz, et al,2004) There have been relatively few studies that have focused 

on the feasibility and extent of oral health education and training in medical schools or 

residencies. As a result our understanding of factors affecting physicians‟ oral health 

knowledge, comfort levels in assessing dental caries risk and the need for dental referral is 

limited. This statement echoes true regarding the health care studies done in Saudi Arabia. 

The primary aim of this study is to assess the effectiveness of a theory-driven electronic 

informational intervention on improving primary care practitioners' knowledge, willingness, 

and comfort levels in identifying children
 
who are at high risk for developing dental caries. 

Ultimately such a determination may help improve oral health care coordination efforts and 

young children‟s access to needed oral health care services in Saudi Arabia.                    

Materials and Methods 

This program targeted medical interns at the King Saud University Medical Hospital 

(KSUH).  The study population was made up of 121 Saudi medical interns who had responded 

to a baseline survey distributed during June 2010 – the last month of their fifth year in medical 

school (Alyousef, et al, 2011a). The internship year is a one-year training program that follows 

completion of medical school which is required for all graduating medical students.  
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In the summer of 2009, the principal researcher met with the directing secretaries of the 

internship students. Through these meetings, specific student class data were obtained. This 

included a list of the medical students expected to graduate to their internship year and their 

contact information. 

In the summer of 2010, a questionnaire was distributed to all graduating medical students 

during the last month (June, 2010) of their fifth and final year.  This survey was administered to 

assess oral health knowledge, attitudes, behaviors and self-perceived competencies. The survey 

included questions pertaining to four oral-health-related activities, namely, oral health 

counseling, dental examinations and risk assessment, treating emergencies and referrals. 

Questions targeted intern oral health knowledge, opinions, behaviors and self-perceived 

competencies. (Alyousef, et al, 2010a) 

 One month later, the 121 Saudi medical interns - who had completed the baseline survey 

- were targeted with an electronic informational intervention over the course of 4 weeks. 

During the 5-day week, the interns received primary health care educational emails 3 times a 

week. These educational emails had a consistent and simple format: at the beginning of the 

email a primary health care related message with basic information regarding a primary oral 

health issue was presented in a one-slide Power Point set-up. This was followed by more 

detailed information on the different constructs included in the message. At the bottom of the 

email a link to an educational website that focused on this particular oral health care message 

was provided. Additionally, within these emails the participants were asked to provide feedback 

on the information presented. This was expected to improve personal acceptance and investment 

into adopting the promoted practices. (See Appendix C) Information regarding procedural 

activities was accompanied by a video demonstrating the technique or procedure. The main areas 

of oral health care addressed included: teaching medical students to perform a dental screening 
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and identify deviations from normal; assessing factors related to caries risk among children 

under 5; describing the importance of fluoride in the prevention of tooth decay; counseling 

caregivers on maintaining oral health for their children; and referring high-caries risk children 

effectively. In addition to the emails, participants received similar basic information text messages 

as additional reinforcement of each educational message. Furthermore, to aid in behavioral change 

regarding referrals, basic referral papers were shown to the interns and attached to the post-birth 

immunization pamphlet usually given to the parents of newborns during the infant education 

clinical session.  

Finally, following the educational intervention, a post-intervention survey addressing similar 

constructs as the pre-intervention survey was administered. Consent was considered obtained if 

the respondent voluntarily returned the survey to the principal investigator. This study was 

approved by the King Saud University Medical College Educational Review Board. 

For each of the four dependant variables results were assessed using both bivariate 

correlation and multiple linear regression analyes. The four dependant variables (Likelihood to 

Counsel; Likelihood to Examine; Likelihood to Treat Emergencies; Likelihood to Refer) 

represented the change in responses from pre- to post-intervention. Statistical analysis was 

performed using SAS software (v9.1, SAS Institute Inc, Cary, NC, USA). All tests utilized a 

0.05 level of statistical significance.  

Results 

Following the educational intervention period, on average 87.4% of targeted students 

opened each informational email. Overall, a trend of progressively increasing percentages of 

email openings was noted with subsequent emails. Of these students, an average of 96.5% 

commented favorably to a question on the benefits of the information provided and an average 

of 63.6% clicked the website link directing them to additional information on the specified 
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topic area. Of the 121 interns who responded to the baseline survey - conducted in June 2010 - 

73% completed the follow-up survey after two mailings.  

There was a higher response rate to the follow-up survey from female participants. Fifty-

one percent of responses were from male participants, however, they represented only 68.2% of 

eligible male respondents, whereas 77.6% of all eligible female interns responded to the 

survey. There were no statistically significant differences between respondents and non-

respondents in terms of age (p=0.402), the number of patients (p=0.191) and children (p=0.337) 

seen per week.  

Descriptive Findings 

Respondents to the follow-up survey showed greater interest in taking CME courses 

focused on oral health issues than they did at baseline. Interns who were somewhat or very 

interested increased to 75%  from 43% in the pre-intervention survey. Interns‟ rating of the 

importance of their role in providing oral health counseling and related referrals also increased 

from 65% reporting their role as very important in the pre-intervention survey to 81% in the 

follow-up survey.  

Respondents gave a higher percentage of correct responses to the knowledge questions 

post-intervention compared to pre-intervention, exceeding the learning objectives that were 

expected prior to initiating this study. The least improvement was a 16% increase on the 

question related to the need for adults to assist children in brushing their teeth up to the 2
nd

 or 

3
rd

 grade (ages 7-8 years), where post-intervention 30% answered this question correctly. The 

most notable improvement was on the question related to the recommended use of fluoride 

with children under 3, where correct responses increased from 13.8% to 82%. Additionally, 

following the intervention nearly all respondents agreed with the statement that all children 12 
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months and older should be seen by a dentist - in accordance with the recommendations of both 

the American Academy of Pediatric Dentistry (AAPD) & the American Academy of Pediatrics 

(AAP). Pre-intervention, only four out of every ten interns agreed with this statement. 

With respect to self-perceived comfort levels towards counseling on oral-health issues, 

examining the oral cavity of young children or referring high-caries-risk children; respondents 

generally rated themselves at a much higher degree of comfort post-intervention. For example, 

following the educational intervention, 91% of respondents rated them-selves as comfortable 

in counseling, compared to only 26% that did so before the educational program. The only 

exception on comfort issues pertained to performing emergency treatments on young children 

with a majority of interns (92%) still considering themselves as neutral or uncomfortable in 

doing so. With the exception of comfort performing emergency treatments, the learning 

objectives identified prior to initiating this study were well exceeded. 

On questions pertaining to likelihood of performing different oral health related services 

respondents to the post-intervention survey noted higher scores compared to responses prior to 

the educational intervention. On average, the responders‟ likelihood to perform counseling 

increased by 67%, examinations by 48%, treating emergencies by 38% and making dental 

referrals increased by 63%. Additionally, over the course of the intervention period, the 

frequency with which interns saw different oral health problems in children increased an 

average of 20%. 

Finally, regarding basis of referral, 59% of respondents in the baseline survey referred 

based on risk alone and 25% did so based on emergency needs only. In the post-intervention 

survey these percentages decreased to 37.6% and 5.8%, correspondingly. Contrary to this, 

56.4% noted that they referred all children 12 months and older -in accordance with AAPD & 
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AAP recommendations. This was an increase from 13% who reported referring on this basis in 

the pre-intervention survey. 

Bivariate Findings 

The bivariate analyses of change scores for all variables revealed several statistically 

significant predictor variables for each of the four measured dependent variables. (Table 11) 

Likelihood to Counsel 

Interns who demonstrated a greater positive change in their likelihood to counsel patients 

on oral health issues had a greater change in interest in taking oral-health related CMEs 

(p=0.0109), a greater change in mean sum score on the knowledge questions (p=0.0004), a 

higher change in sum score of comfort levels in performing oral-health-related practices 

(p<0.0001); compared to those who demonstrated less of a change in their likelihood to counsel 

patients on oral health issues.  

Likelihood to Examine 

Interns who demonstrated a greater positive change in their likelihood to examine young 

children‟s teeth for problems indicated having a greater change in interest in taking oral-

health related CMEs (p=0.054), a greater change in mean sum scores on frequency of seeing 

oral-health problems (p=0.0019), a greater change in mean sum score on the knowledge 

questions (p=0.0013), a higher change in sum score of comfort levels in performing oral-

health-related practices (p<0.0001); compared to those who demonstrated less of a change in 

their likelihood to examine patients for oral health issues.  

Likelihood to Treat Emergencies  

Interns who demonstrated a greater positive change in their likelihood to perform 

emergency dental treatment on young children had a greater change in mean sum scores on 
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frequency of seeing oral-health problems (p=0.051), a higher change in sum score of comfort 

levels in performing oral-health-related practices (p<0.0018); compared to those who 

demonstrated less of a change in their likelihood to treat emergencies related to oral health for 

patients.  

Likelihood to Refer 

Interns who demonstrated a greater positive change in their likelihood to refer a child with 

oral health needs to a dentist had a greater change in mean sum score on frequency of seeing 

oral-health problems (p=0.0402), a greater change in mean sum score on the knowledge 

questions (p=0.0057), a higher change in sum score of comfort levels in performing oral-

health-related practices (p=0.0002); compared to those who demonstrated less of a change in 

their likelihood to refer patients for oral health issues.  

Multivariate Analyses 

Using multiple regression, the four dependant variables were regressed on a linear combination 

of selected predictor variables that were shown to be statistically significant in the bivariate analysis (p 

≤ 0.1). There were strong relationships among education-related predictor variables (interest in 

oral-health related CMEs and the sum score on the knowledge questions; p=.0017) at the 

bivariate level. Interest in oral-health related CMEs, which had a weaker association with 

likelihood to perform, was eliminated to avoid multicollinearity. For each of the four dependant 

variables, unstandardized regression coefficients (b), standard error, statistical significance and 

95% confidence intervals were produced. (Table 12) Final linear combinations were chosen based 

on statistical significance and percent of variance in the dependant variable accounted for by the given 

combination. 

Likelihood to Counsel 
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The sum score of change in comfort levels exerted the greatest effect (B = 0.41; p 

=.0007). The sum score of change in knowledge (B=0.20; p=0.035) was also significant (R
2 

=0 

.40). Thus, interns who noted a higher change in scores of comfort in providing oral-health 

related services and scored higher on oral-health-related knowledge questions reported higher 

levels of likelihood in counselling young children on oral-health related issues. 

Likelihood to Examine 

The sum score of change in comfort levels exerted the greatest effect (B = 0.28; 

p=.0007). Both the sum score of change in frequency of seeing oral-health related problems 

(B=0.25; p=0.0065) and the sum score of change in knowledge (B=0.14; p=0.017) were also 

significant (R
2  

= .37).  Thus, interns who noted a higher change in scores of comfort in 

providing oral-health related services, saw oral-health-related problems more frequently and 

scored higher on oral-health-related knowledge questions reported higher levels of likelihood in 

examining the oral-health of young children. 

Likelihood to Treat Emergencies  

The sum score of change in comfort levels exerted the greatest effect (B = 0.58; 

p<.0001). The sum score of change in frequency of seeing oral-health related problems 

(B=0.12; p=0.0211) was also significant (R
2 

=.41).  Thus, interns who noted a higher change in 

scores of comfort in providing oral-health related services and saw oral-health-related problems 

more frequently reported higher levels of likelihood in treating oral-health related emergencies 

for young children. 

Likelihood to Refer 

The sum score of change in knowledge exerted the greatest effect (B = 0.27; p = 0.014). 

Both the sum score of change in comfort levels (B=0.21; p=0.046) and the sum score of change 
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in frequency of seeing oral-health related problems (B=0.14; p=0.017) were also significant (R
2 

= .19).  Thus, interns who scored a higher change in on oral-health-related knowledge 

questions, noted higher scores of comfort in providing oral-health related services and saw 

oral-health-related problems more frequently reported higher levels of likelihood in referring 

young children for oral-health related issues. 

Discussion 

The main purpose of this study was to view the effectiveness of an electronic 

educational program in improving medical students‟ oral health related knowledge, comfort 

levels and attitudes towards performing various oral care services for young children. 

Additionally, this study sought to identify factors that play an important role in influencing 

the likelihood of physicians performing these different oral-health related practices.  

In our educational intervention we targeted Saudi medical interns with electronically 

delivered informational packages as opposed to in-person training or lectures/seminars or the 

distribution and use of paper-based materials. This method of administration was chosen based 

on the fact that most communication within the college is conducted via email as noted during 

the researchers‟ meetings with administrative staff. The use of internet technology in delivering 

educational material targeting medical health care providers as part of their training or as a 

strategy to encourage attitude or behavioral change has not been adequately studied in the 

literature; however, several studies that have looked at competing means of education have 

indicated that there are no statistically significant differences in the effectiveness of electronic 

based interventions compared to traditional paper based interventions. (Alex, et al, 2008; 

Ritterband, et al, 2006; Franklin, et al, 2005;  Leslie, et al, 2002; Fotheringham, et al, 2000) 

Additionally, an average of 87.4% of targeted students opened each informational email and a 
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73% response rate to the follow-up survey was reached. We believe that the simple email 

format, repeated follow-up and the preliminary step of having the Dean‟s office send out an 

email encouraging student participation led to attaining a relatively high participation rate. Both 

information presentation and senior staff involvement have been noted as important aspects 

that relates to the extent of participation and recruitment in behavioral programs. (Danaher, et 

al, 2009, Glasgow, et al, 2007)  Furthermore, tracking measures were used in an effort to gauge 

website-use, component benefit and participant motivation and satisfaction with our web-based 

program. Such measures included: monitoring web-page views, the number of click-throughs 

to additional links provided on the website page, and questions about the benefit of presented 

information. This information gives some insight into the receptiveness towards our web-based 

program; however, these measures also come with certain challenges regarding the accuracy of 

engagement measurement. For example, interpreting exactly what a „web-page view‟ is 

measuring can be difficult because viewing numbers or duration can be influenced by the web-

page design and presentation and overall organization. Additionally, it is difficult to ascertain 

whether the time spent on the web-page is being used to actively view the contents of the site 

or may be due to other factors, such as, multi-web-page viewing. (Danaher, et al, 2009)    

Although the presented web-based program used a simple format and was brief in 

duration and in intensity compared to other educational programs presented in the literature, 

such as the Into the Mouth of Babes (IMB) program in North Carolina, it proved to be effective 

in advancing participant oral-health related knowledge, attitudes and self-perceived comfort 

levels. Comparatively, brief training programs ranging from 2 to 20 hours, regarding infant oral 

health care, yielded medical providers who were able to identify dental disease risk and need 

for referral at rates similar to active control groups of dentists. (Gonzales, et al, 2004, Pierce, 
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2002)  Such studies provide evidence that minimal effort training can yield significant 

educational and clinical results that ultimately may improve health care coordination and 

access to care issues. 

Following the educational intervention, nearly all respondents agreed with the statement 

that all children 12 months and older should be seen by a dentist - in accordance with the 

recommendations of both the AAPD/AAP. Pre-intervention, only four out of every ten interns 

agreed with this statement. In a 2004 survey of primary care clinicians participating in the IMB 

program in North Carolina more than 90 percent of the study sample reported agreement with 

this and referred infants and toddlers for dental care as part of their regular practice. (Cruz, 

2004)  

Similar to previous studies self-perceived comfort levels and knowledge were shown to 

be significant predictors of medical providers‟ likelihood and ability to perform oral screenings 

and risk assessments. (Grant, et al, 2007, Gonzales, et al, 2004, Rozier, et al, 2003) However, 

in contrast to a 2004 study by Cruz, knowledge was also shown to be an important factor in 

explaining referral tendencies and practices. Cruz and colleagues attributed their inability to 

link referral patterns to oral health knowledge to the lack of variability in scoring with their 

available sample size. It is important to note that both knowledge and comfort level (self-

efficacy) are common constructs in many behavior change theories, including the Social 

Cognitive Theory, and as a result are considered important factors used to bring about 

behavioral change. 

Additionally, we noted a decrease in participants who referred children based on risk 

alone from 59% pre-intervention to 37.5% post-intervention. Cruz noted that nearly 78% of 

their participants based their referrals on the suspected presence or risk for dental decay. It is 
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possible that participants in our study gravitated towards referral based on AAP/AAPD 

recommendations given the focus of our intervention on this point. The percent of participants 

who referred based on this recommendation increased from 13% pre-intervention to 56.4% 

post-intervention.  Future programs need to clearly discern between the overall encompassing 

recommendation and the importance, from an efficiency stand-point, to assess and refer based 

on risk. 

Although there was a slight increase in the average frequency with which interns saw 

oral health problems, this factor proved to be significant for several oral-health related 

practices. Specifically, those practices related to hands-on interaction, namely: dental 

examinations and treating emergencies. Theoretically, this comes as no surprise as hands-on 

training is an important step in alleviating anxiety towards performing an activity and 

clarifying any possible barriers towards accomplishing it. (Mckenzie, et al, 2009) Previous 

educational programs have noted the importance of such activities as part of medical 

providers‟ educational training. (Slade et al, 2007, Grant, et al, 2007). Given the nature of our 

study we were unable to verify the cause of this increase, whether this was a result of change 

in intern workload or actual increase in the frequency of performing oral examinations. 

Overall, combinations of self-perceived comfort levels, knowledge and personal 

experience in seeing dental care problems yielded modest coefficients of determination for each of 

the dependant variables. These three factors have been suggested by the literature as significant factors 

affecting oral health attitudes and practices of medical providers. Thus, they have been areas of major 

focus and effort. Unfortunately, there has been minimal focus on assessing factors affecting change in 

dental care behavior and thus, it is difficult to discern the meaningfulness of our generated coefficients 

of determination. One possible avenue would be to conduct focus groups with medical students and 
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practitioners in order to attain other significant factors that have not been mentioned in the literature 

and that may help explain the near 60% of variability in responses that still remains.   

Ideally, measurement of actual future behavior represents the best model of assessing 

behavioral change.  The models generated from our final analyses predicted only a portion of 

intention, and there are likely many other factors that may be important. As outlined in the 

Social Cognitive Theory (Glanz, et al, 2002), environmental factors such as a mentor modeling 

these behaviors and social and institutional encouragement to perform them might also 

contribute to greater intention and ultimately greater actual behavior.  

It is important to note that our study was conducted at an opportune time within the 

timeline of health development in Saudi Arabia. To begin with, our program targeted 

medical interns who in the present health care system represent the first line of care as the 

majority of graduates work within the primary care network. (KSA- Annual health report, 

1999) Secondly, given recent and expected reforms to the health care system primary care 

physicians assume the role of referral hubs in all health care matters, including dental health 

care needs. (MOH, 2007)  Thirdly, given that the population of Saudi Arabia is a very 

young one, with 50% of the population under the age of 15 years and 12% under the age of 

5 years, in addition to the changed emphasis by the Ministry of Health on more efficient 

inter-disciplinary delivery of health care services, there remains a clear need to develop 

programs that assess barriers to preventive care which would help lessen these increasing 

health care concerns.  Our study represents an initial step towards these goals, and although 

our study targeted a specific medical school in Saudi Arabia, the curriculum characteristics 

related to oral health training are similar to what has been reported on in the literature. 

Additionally, the final follow-up response rate in this study – at 73% – is comparable to that 
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seen in similar studies (ElGilawy, et al. 2010, Taha, et al, 2010, AlOmar, et al. 2004) reported 

on in the literature. 

Conclusion 

A month-long theory-guided electronically-delivered educational program provided to 

medical interns during the start of their internship was effective in improving intern oral health 

knowledge and self-perceived comfort levels and behavioral intentions. A slight increase in the 

frequency with which interns saw problems was also noted over this period. Both were shown 

to be important factors associated with how likely interns are to perform various oral health 

practices for young children. Results suggest that efforts should be made to improve medical 

student experience through more exposure to patients suffering from oral health problems in 

addition to improving knowledge through focused oral health educational programs. Increased 

coordination between medical and dental schools can help provide physicians‟ with 

appropriate training that will lead to increased comfort levels when dealing with the ever-

increasing oral health issues affecting young Saudi children. 
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Table 11. Correlations among Variables Associated with Likelihood to Perform Oral-Health 

Related Practices # 

 

VARIABLES   1 2 3 4 5 6 7 8 9 10 11 

1. Likelihood to 

Counsel            

2. Likelihood to 

Examine .39**           

3. Likelihood to     

Treat Emergencies .05 .42*          

 

4. Likelihood to Refer .41* .29** .13         

5. Gender .29** .24
†
 .01 .16        

 

6. Knowledge Score .40* .37** 12 .29** .03       

 

7. Comfort Levels .48* .54* .41* .37** .27
†
 .56      

 

8. Problem Frequency .11 .38** .29** .25
†
 .19 -.09 .96*     

 

9. CME Interest .29** .18 -.02 .13 .19 .20
†
 .15 .04    

 

10. Future Clinical Goal -.08 .07 .02 .05 -.06 .18 .02 .19 .19   

 

11. Referral Basis  .17 .16 -.07 .09 -.03 .19 .26 -.06 .18 .20  

          #  Note: All Variables represent the change in scores from pre- to post-intervention 

          * p<0.0001; ** p<0.01; 
† 

p <0.05 
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Table 12. Regression Results for Change in Likelihood to Perform Oral Health Related 

Practices # 

 

 Variable 
p-

Value 
R

2
 

UnStd Regression      

Coefficient (b) 
Std Error 

95%                    

Confidence 

Interval 

Likelihood to Counsel <.0001 .395  

 Intercept .553 

 

.000 .419 -.583 1.08 

 Comfort Levels .0007 .408 .129 .198 .711 

 Knowledge Score .035 .189 .073 .011 .300 

Likelihood to Examine <.0001 .371  

 

Intercept .143 

 

.000 .563 -1.94 .290 

Knowledge Score .017 .140 .043 .026 .143 

Comfort Levels .0007 .280 .043 .199 .509 

 Problem Frequency .0005 .250 .061 .049 .289 

Likelihood to Treat 

Emergencies 
<.0001 .411  

 Intercept .119 

 

.000 .410 -.169 1.46 

 Problem Frequency .021 .110 .045 .032 .144 

 Comfort Levels <.0001 .576 .096 .33 .710 

Likelihood to Refer .0008 .192  

 Intercept .109 

 

.000 .386 -.268 1.80 

Knowledge Score .014 .265 .027 .014 .321 

Comfort Levels .046 .214 .088 .003 .352 

Problem Frequency .017 .143 .042 .025 .151 

 
 

 

# Note: All Variables represent the change in scores from pre- to post-

intervention. 
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CHAPTER VII 

GENERAL DISCUSSION AND CONCLUSIONS 

Discussion 

             Introduction 

In response to a growing global concern focused on oral health issues, especially that 

related to access to care for young and rural populations, several initiatives have been brought 

forth and studied.  One such approach has been to advocate the participation of medical health 

care professionals in these efforts for various practical reasons that have been described and 

referenced previously in this paper (See Chapter II). Studies in the literature have looked at the 

incorporation of physicians, nurse practitioners, physician assistants and nurses in various roles 

with a similar goal of improving child access to needed oral health care services. 

Unfortunately, medical professionals have traditionally received little training in the oral health 

care of children. (dela Cruz, et al,2004) Accordingly, there have been relatively few studies that 

have focused on the feasibility and extent of oral health education and training in medical 

schools or residencies. A recent review of the literature concluded that pediatric oral health 

training for physicians whether at the undergraduate, residency or continuing education level was 

insufficient in content and depth. (Krol, 2004) Furthermore, educational approaches varied and 

lacked consistency when incorporating oral health instructions and training into established 

pediatric medical training programs. (Krol, 2004).  

Key Questions of Interest 

In line with this overall area of concern and increased focus, our three studies questioned 

medical professionals‟ oral health knowledge, attitudes, and practices, specifically with regards 

to the oral health of young children. There are various population differences between Saudi 
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Arabia (Central Region) and the U.S. (Iowa), specifically related to demographic 

characteristics, social economic system as well as care importance and expectations. Also, 

differences exist between the two countries as far as the stage of health care development is 

concerned, specifically related to educational-institution capabilities, facility infrastructure, 

care payment system, as well as provider variability and availability. Both of these points led to 

the adjustment of our key questions of interest for each target population.    

In our first study, the question of interest focused on Iowa pediatricians‟ referral 

frequency, associated characteristics and influencing factors. The significance of this question 

has been growing in importance, especially since the passing of a law specifying that "by July 1, 

2008, every recipient of Medicaid who is a child 12 years of age or younger shall have a 

designated dental home and shall be provided with the dental screenings and preventive care 

identified in the oral health standards under the early and periodic screening, diagnostic and 

treatment (EPSDT) program." (Iowa Medicaid Reform, 2005) This date has been delayed 

several times in an effort to establish improved grounds for its implementation. (Chap 15 Revision, 

2010)  

 Our second and third research papers were done in Saudi Arabia. The initial study 

focused on medical professionals‟ oral health knowledge, attitudes and practices. Next, a study 

assessing the effectiveness of an electronic educational intervention in improving participant 

oral health knowledge and attitudes was implemented. These studies were done at an opportune 

time within the timeline of health care development in Saudi Arabia. Although the country has 

made significant steps towards health care development on many key aspects, several serious 

challenges facing the current health care system in Saudi Arabia remain. (MOH, 2007) The 

focus of our study targeting Saudi medical interns helped provide information that may 
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potentially help alleviate access to care issues and improve efficiency of health care delivery. 

Both of these benefits address problems identified by the MOH as major deficiencies in the 

current health care system. (MOH, 2007) 

Key Findings 

Physician Attitudes 

Overall physicians were very receptive to the idea of taking on certain oral health care 

practices, especially related to risk assessments and prevention practices as part of their daily 

roles. Favorable attitudes towards these issues were influenced by different factors. For Iowa 

pediatricians, the frequency with which they referred high risk children for oral health care was 

influenced by the frequency with which they saw oral health related problems, the percentage of 

young children (age 0-3) seen per week, and their agreement with AAP/AAPD guidelines 

recommending that children (age 0-3) should have their 1
st 

dental visit no later than 12 months 

of age. 

Similarly, for Saudi Interns likelihood of performing different oral health related 

practices, including referrals, was influenced by level of oral health knowledge, frequency of 

seeing oral health related problems, and the percentage of children seen as part of their 

workload.  Additionally, self-perceived comfort level, which theoretically appears to be a 

product of these different factors, was shown to be a highly significant factor influencing 

attitudes towards taking on various oral care practices.  

Oral-Health Knowledge: Timing of 1
st
 Dental Visits 

An important building block regarding the success of oral care prevention efforts relates 

to early referral of young children for emergency and/or regular oral care, which in turn is 

associated with the attitude of various health care professionals towards AAP/AAPD policies 
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on timing of first dental visits. In our first study, we found that the frequency with which Iowa 

pediatricians referred was closely associated with their knowledge of these policy 

recommendations. Overall, well over half (65%) of the responding Iowa pediatricians said they 

were referring high-caries risk children under the age of 3 to a dentist on a routine basis.  

Following the educational intervention targeting Saudi interns, nearly all respondents 

agreed with the statement that all children 12 months and older should be seen by a dentist - in 

accordance with the recommendations of both the AAPD/AAP. Pre-intervention, only four out 

of every ten interns agreed with this statement. In a 2004 survey of primary care clinicians 

participating in the IMB program in North Carolina noted that more than 90 percent of the 

study sample reported agreement with this and referred infants and toddlers for dental care as 

part of their regular practice. (Cruz, 2004) However, that was a cross sectional survey conducted 

on primary care clinicians who were participating in the “Into mouth of babes” (IMB) program 

in North Carolina. Thus, it would be safe to presume that the degree of enthusiasm amongst 

participants in that study was influential in the high percentage of referring physicians. (Cruz, 

2004) Also, in contrast to the study by Cruz, knowledge was shown to be an important factor in 

explaining referral tendencies and practices. Cruz and colleagues attributed their inability to 

link referral patterns to oral health knowledge to the lack of variability in scoring with their 

available sample size.  Other studies (Grant, et al, 2007, Gonzales, et al, 2004, Rozier, et al, 

2003) showed that self-perceived comfort levels and knowledge were both shown to be 

significant predictors in medical providers‟ likelihood and ability to perform oral screenings, 

risk assessments and referral patterns. 

Provider Experience: Frequency of Seeing Oral-Health Problems 

In both the Iowa and Saudi studies a practitioner‟s personal experience with oral health 
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related problems was shown to be a significant factor in their comfort level and willingness to 

perform oral-health-related practices. This personal experience was expressed through the 

frequency with which they saw oral health problems in children and the number of child 

patients they saw as part of their weekly workload. Our results  revealed that Iowa 

pediatricians were more likely to refer to dentists if they had a higher mean total number of 

young children (age 0-3) patients seen a week and had a higher frequency of oral health 

related problems seen. The experience and reinforced comfort level gained by the 

pediatricians through repeated exposure to children and oral health related problems could 

explain this increased likelihood to refer children at high caries-risk. 

Saudi intern respondents to the follow-up survey noted a slight increase in the average 

frequency with which they saw oral health problems. Although this increase was modest, it was 

shown to be a significant predictor of likelihood to perform several oral-health related 

practices. Specifically, those practices related to hands-on interaction, namely: dental 

examinations and treating emergencies. Theoretically, this comes as no surprise as hands-on 

training is an important step in alleviating anxiety towards performing an activity and clarifying 

any possible barriers towards accomplishing it. (Mckenzie, et al, 2009) Previous educational 

programs have noted the importance of such activities as part of a medical provider‟s 

educational training. (Slade et al, 2007, Grant, et al, 2007). 

It should be acknowledged that the level of experience between the Saudi interns and 

Iowa pediatricians may be significantly different due to differences in years practicing 

medicine. It is important to take this into consideration when comparing the responses of both 

sample populations. This may explain the clearer relationship between provider experience and 

comfort level and willingness to perform oral-health-related practices. 
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Self-Perceived Comfort Levels 

Both knowledge and experience with oral health problems, as mentioned previously, 

were shown to be associated with the levels of self-perceived comfort in performing various 

oral health-related practices noted by the respondents in our first two studies. This association 

was shown to hold true in our third manuscript following the educational intervention, as 

improvements in knowledge and an increase in the frequency of seeing oral health problems or 

personal experience were associated with an increase in self-perceived comfort.  

 Thus, focusing future oral health training for medical students on aspects of increased 

knowledge and personal experience would greatly increase this willingness to play a preventive 

role in the oral care of children. This is important in the respect that reinforcing performance 

comfort levels through educational courses and training sessions could potentially increase the 

frequency with which physicians refer children at high caries-risk. Ultimately, practices that 

interns expressed high willingness to perform could potentially lead to improved child/parent 

oral health knowledge, preventive activities and access to needed care through appropriate 

referrals, especially in rural areas.  

Alternative Influencing Variables 

Interestingly, although the literature has focused on these previously mentioned factors as 

the most influential in determining alternative providers‟ attitudes and likelihood to take on oral 

care practices as part of their daily practices our study revealed these factors as important but 

not comprehensive. Specifically, self-perceived comfort levels, knowledge and personal 

experience in seeing dental care problems have been areas of major focus and effort.   Overall, 

combinations of self-perceived comfort levels, knowledge and personal experience in seeing 

dental care problems yielded modest coefficients of determination for each of the dependant 
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variables. Unfortunately, there has been minimal focus on assessing the magnitude of effect these 

factors have on change in dental care attitudes and behavior and thus, it is difficult to discern the 

meaningfulness of our generated coefficients of determination. Use of focus groups with medical 

students and practitioners represents one possible avenue of attaining other significant factors that have 

not been mentioned in the literature and that may help explain the near 60% of variability in responses 

that still remains.    

Several associations from our results stand out and warrant further comment. Of special 

focus are the associations related to referral practices, patterns and influencing factors. 

Additionally, several future educational and training opportunities present themselves as a 

result of gaps in the literature and associations noted in our research between the likelihood to 

perform oral care practices and the influence of knowledge and comfort levels on this 

likelihood.  

Additional Points of Interest 

Referral Patterns 

Our results showed that only 1 in 3 Iowa pediatricians referred a child based on level of 

caries risk. Saudi interns faired initially higher with 2 in 3 referring based on risk. This 

represents a clear opportunity for educational improvement that could be started during 

medical school training. This effort could be assisted by local dental colleges and dental 

practices providing content expertise, and informational booklets or references on the key risk 

factors so that pediatricians could make a more informed decision on the need for referral.  

An additional important point to mention is that the percentage of participants who 

referred children based on risk alone decreased from 60% to 38%. In a similar study, Cruz 

noted that nearly 78% of their participants based their referrals on the suspected presence or 
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risk for dental decay. (Cruz, 2004)  It is possible that participants in our study gravitated 

towards referral based on AAP/AAPD recommendations given the focus of our intervention on 

this point. The percent of participants who referred based on this recommendation increased 

from 13% pre-intervention to 56.4% post-intervention. Future programs need to clearly discern 

between the overall encompassing recommendation that all children be seen by a dentist by 

their first birthday; and the importance, from an efficiency stand-point, to assess and refer 

based on risk. All children should be referred by age one, in order to establish a dental provider 

or dental home for that child. However, risk assessment is integral to assessing the urgency and 

need for a dental referral. 

 Referral Barriers 

An issue further related to referral practices and patterns is the matter of barriers 

restricting or inhibiting referral capabilities of health care professionals. Iowa pediatricians 

noted difficulty in referring Medicaid patients, specifically, which is also a problem on the U.S. 

national stage, as reported by a 2000 national survey, where nearly four out of every ten surveyed 

pediatricians reported this as a barrier to referral of children in need of care. (Lewis, et al, 2000) 

Furthermore, this barrier is expected to increase given that the percentage of Iowa children 

without dental insurance is increasing. (Rodgers, 2005) One of the recommendations put forth by 

the Iowa Department of Public Health (IDPH) to combat this issue is to increase adjunct staff 

responsibilities, in addition to better care coordination between health professionals. (Tyler, et 

al, 2006) Based on our results, more needs to be done to better define this barrier and improve 

dentists‟ acceptance rates of Medicaid and uninsured children. 

A related issue, the lack of locally available dentists, was cited as a barrier to the 

referral of children needing dental care by half of the responding Iowa pediatricians. While this 
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is still high, prior to conducting this study it was thought that this would figure as an even 

more prominent barrier given that 7 out of every 10 counties in Iowa qualify as a dental 

health professional shortage areas (Rodgers, 2005). On the other hand, in Saudi Arabia with its 

developing health care system, lack of qualified dentists has a significant effect on care provision 

and related referrals, especially in rural and isolated areas. (Amin, 2008) For example, in AlAhsa 

Village Area, there are approximately 180,000 children under 5 years of age, 60% of whom had 

not been to a dentist by age 5. (Amin, 2008) 

Any future proposals or initiatives to improve oral care practices of non-dental health 

care professionals, especially referral capabilities, need to tackle this issue from different 

fronts. This includes increasing dentist graduates and their acceptance of different 

population groups, especially those who are uninsured or government-insured. 

Additionally, there is a need to develop care coordinator services capable of bridging the gap 

between different health care providers. Although, the care coordinator service in Iowa is an 

established service, only 4% of our respondents noted taking advantage of this service when 

referring young children for needed oral care. As a result, this service represents an 

ineffectively used resource that could become a valuable resource for improving the 

effectiveness of referrals. Whether low utilization numbers are a result of a lack of 

knowledge of these services by physicians, or because they don't think the system works 

appropriately? Further research into why so few care coordinator services are used would 

be beneficial in future policy and delivery system planning.  

The Gap between Provider Willingness & Training Adequacy: Educational Implications 

Encouragingly, a majority of our respondents, in both the Iowan and Saudi studies, 

agreed on the important role physicians can and should play in addressing the oral health care 
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needs of young children. In contrast to this, a majority of respondents indicated that they felt 

their own oral health training was inadequate and insufficient.  Both of these contrasting points 

represent a serious gap that remains between medical and dental professionals. This area in 

education represents an opportunity that could be addressed through an oral-health-oriented 

educational program or course implemented as part of routine medical student training. This 

gap between what health care professionals may be willing to do –outside of their usual 

practice in order to improve access to care for those in need – and what they feel adequately 

trained to do remains an area of continued focus and effort, as noted in the literature. (Douglas, 

2009; Mouradian, 2005; dela Cruz, 2004; Gonzales, 2004; Krol, 2004) 

In 2004, Gonzales and colleagues implemented an educational course that included a 

clinical training portion targeting Kentucky medical residents. Residents surveyed voiced an 

overwhelming sense of obligation to a primary role in the oral health of their patients. 

However, this sense of obligation was hindered by a self-perceived lack in sufficient oral health 

training. The majority of responding residents rated their oral health knowledge and skill level 

as “poor” or “fair”. (Gonzales, 2004) Similarly, in a national survey of pediatricians, 

respondents expressed an overwhelming willingness to participate in oral health care, including 

oral-health related counseling and preventive therapies. However, more than a third reported 

having had no formal instruction in dental health-related subjects or training during medical 

school or their residency. (Lewis, 2000)  

Study Limitations 

In general, these research studies represented an important opportunity to incorporate 

theoretical constructs related to behavior intent and satisfaction with health care services in a 

manner that lent itself to the assessment of existing oral health-related attitudes and practices, 
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as well as the application of an educational program in an effort to improve such attitudes and 

practices. However, it should be recognized that our presented studies had some potential 

limitations. Given the study populations chosen, the study results may only be extrapolated to 

populations similar to that of Iowa and Saudi Arabia, i.e. U.S. mid-western and the Mid-

Eastern populations. The first two studies were also cross-sectional in nature, which limits our 

ability to assess causality. 

Additionally, the limitations associated with administering a self-completed 

questionnaire, including the possible introduction of recall bias, poor memory recall, the 

inability to verify or expand responses, and intentional deception. The respondents may have 

completed surveys with what they thought to be desired by the investigators or what they 

thought were appropriate answers. Attempts were made to guarantee confidentiality of 

responses, with both the electronic and paper-based surveys; in order to increase the likelihood 

of honest responses.  

Furthermore, specific differences in knowledge, willingness and behavior between 

respondents and non-respondents could not be assessed precisely due to the lack of information 

and the nature of our survey studies. However, general descriptive information was obtained 

from the original physician and intern mailing lists that were provided by the Medical Registry 

at the College of Medicine at the University of Iowa and the intern secretary at the College of 

Medicine at King Saud University Hospital, respectively. Through which we were able to 

verify similarities between responding and non-responding physicians in each study. Overall, 

our respondents and non-respondents were similar in age, gender and population workloads in 

each study separately.  

Future Directions 
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In general, information gained from the three studies presented was expected to help 

better identify determinants and deterrents of medical health professionals‟ willingness to 

embrace oral health practices targeting young, high-caries risk children. Three main factors, 

namely: self-perceived comfort, willingness and knowledge, have been suggested by the literature as 

significant factors affecting oral health attitudes and practices of medical providers. Thus, they have 

been areas of major focus and effort. Our results point to the need for expanded surveys or the use 

of focus groups with medical students and practitioners that may help clarify other significant factors 

that affect practitioner attitudes and that have not been mentioned in the literature.  Unfortunately, there 

has been minimal focus on assessing other factors affecting change in dental care attitudes and 

behavior. Future research could concentrate on more detailed analysis of aspects not addressed 

in our study.  

Furthermore, regarding future educational and training program, our results suggest a need to 

add a hands-on portion, this would aid in providing willing participants with important clinical 

experience. Personal experience was shown in our studies to be an important factor affecting attitudes 

and behaviour.   

From these stand-points, our studies may be viewed as foundation studies in both 

populations to establish baseline data in the aspects addressed. Such data can be used to 

establish state-wide or nation-wide studies and programs, including continuing educational 

courses for physicians, training courses and establishing policies that would improve referral 

rates of lower income, younger children to needed dental resources.  

Conclusions 

Collectively, the results from these three manuscripts lead us to the following main 

conclusions: 
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1) Educating medical practitioners and students about the AAPD/AAP guidelines 

related to the timing of dental visits for young children provides an excellent 

opportunity to alert medical professionals about the importance and timing of 

these dental referrals. Ultimately, earlier referrals by physicians can help 

improve dental utilization among high risk children, especially among lower 

income and rural families. 

2) Experience with seeing more children, especially more young children, was a 

significant factor found to be related to both physician willingness and with how 

likely they are to perform various oral health practices for young children. 

Results suggest that medical schools should improve medical student experience 

through more exposure to patients suffering from oral health problems in 

addition to improving knowledge through more adept oral health training.  

3) Increasing both knowledge and personal experience of training physicians' could 

lead to greater comfort levels in dealing with oral health issues affecting young 

children. 

4) Establishing effective care coordinator services to assist in linking various 

health care professionals more directly; may also increase physician willingness 

to assess and refer high-caries-risk children by making the referral process 

easier for physician offices. This step helps in saving time and effort, two 

deterrents noted by physicians. 

5) Providing physicians‟ with basic educational programs and training is effective 

in improving their knowledge, attitudes and self-perceived comfort levels 

related to oral health services. Ultimately these improvements may help advance 
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oral health care coordination efforts and young children‟s access to needed oral 

health care services.                                                                                                                  
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APPENDIX A 

PREFACE EXTRA ANALYSES 

Saudi Medical Students’ Child Oral Health-Related     

Knowledge, Practices and Attitudes 

 

This descriptive analysis was an intermediate step that aimed to present detailed 

information on selected variables of Saudi interns, their knowledge, practices, patient 

populations and attitudes towards oral health. In the main results presented on data from the 

second study (Chapter V), primary points were presented and multivariate logistic regression 

analyses were detailed and revealed several statistically significant variables that predict the 

likelihood of performing various oral-health related practices.  
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         Table A1 - Summary of selected variables of Saudi Interns and their practice/patients 

 

Variable/Characteristic 
Frequency   

n 

Percent 

(%) 

Gender  

Female                                                                                                      

Male 

 

66               

55 

 

45.5   

54.5 

Age 

                                     23 patients 

                                    24 patients 

                                    25 patients 

                                    ≥ 26 patients 

 

20 

40 

35 

24 

 

16.5 

33.1 

28.9 

19.8 

Total number of Patients Seen per Week 

                                     5 patients 

                                   6 to 10 patients 

                                   11 to 15 patients 

                                   16 to 20 patients 

                                   21 to 25 patients 

                                     26 patients 

 

16 

12 

25 

36 

25 

6 

 

13.2 

9.9 

20.7 

29.6 

20.7 

4.9        

Total number of Children Seen per Week 

                                     5 patients 

                                   6 to 10 patients 

                                   11 to 15 patients 

                                   16 to 20 patients 

                                     21 patients 

 

 

67 

48 

3 

2 

0 

 

55.4 

     39.7 

2.3 

1.7 

0 

Adequateness of OH training time 

                                    Not sure 

                                    Too Little 

                                    Adequate 

                                    Too Much 

 

10 

105 

6 

0 

 

8 

86 

4 

0 

Importance of Physician involvement in OH 

                                Very Unimportant 

                                 Somewhat Unimportant 

                                 Neutral 

                                 Somewhat Important 

                                 Very Important 

 

1 

0 

6 

37 

75 

 

0 

0 

5 

31 

63 

1
st
 Clinical Rotation 

                                     Pediatrics 

                                     Ob/Gyn                                      

                                     Medicine  

                                     Surgery 

                                     Emergency 

                                     Elective 

 

20 

27 

20 

23 

8 

23 

 

16.5 

22.3 

16.5 

19 

6.6 

19 
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Table A1-Continued 

Future Practice Goals 

                                     Primary Practice (Gov-based) 

                                     Specialty Practice (Gov-based) 

                                     Private Practice 

                                     Other 

 

34 

51 

31 

6 

 

27.8 

41.8 

25.4 

4.0 

CME in Pediatric Oral Health: 

                                    Not Interested  

                                    Slight Interested 

                                    Moderately Interested 

                                    Very Interested 

 

23 

46 

49 

3 

 

19 

38.1 

40.5 

2.5 

If I Refer a Child, it is Mostly based on: 

 I would refer ALL children (12 months & older) to the 

dentist 

 I refer HIGH RISK children to the dentist (children who 

are bottle fed to sleep, don’t use fluoride toothpaste, etc) 

 I ONLY refer children in need of EMERGENCY dental 

treatment (have a clear problem 

 I RARELY/ NEVER refer children to the dentist it is not 

my responsibility    

 

16                   

 

72      
 

 

31 

          

3 

 

13.1       

 

59 
 

 

25.4 

 

2.5 

 

Table A2- Frequency distribution of how Saudi medical Interns rate training in the 
following: 

 

Rate Training in: 

Poor     

n(%) 

Fair  

n(%) 

Good 

n(%) 

V.Good 

n(%) 

Excellent 

n(%) 

Primary care pediatric practice 
2    

(1) 

8     

(6) 

74 

(61) 

3       

(28) 

3           

(2) 

Caring for children with special health care 

needs 

8    

(6) 

28 

(23) 

74 

(61) 

10         

(8) 

1           

(0.8) 

Child abuse identification 
4    

(3) 

39 

(32) 

68 

(56) 

8       

(6) 

2           

(1) 

Assessing Children’s Oral health 
54  

(44.6) 

52 

(42.9) 

11 

(9.1) 

3          

(2.4) 

1               

(0.8) 
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          Table A3- Frequency distribution of the answers for all six knowledge questions 

Knowledge Question 

Strongly 

Disagree 

n(%) 

Disagree 

n (%) 

Neutral 

n (%) 

Agree 

n (%) 

Strongly  

Agree 

n(%) 

 

1) Children (age 0-3) should 

have their 1
st
 dental visit no 

later than 12 months of age 

2      

(1.4) 

9        

(7.4) 

60       

(49.8) 

40 

(33.1) 

10      

(8.3) 

 

2)  Children should have their 

teeth brushed by an adult 

until they are in 2
nd

 or 3
rd

 

grade 

1      

(0.8) 

39         

(32.2) 

64    

(52.9) 

12 

(9.9) 

5       

(4.1) 

 

3) Kids can develop cavities by 

drinking juice from a closed 

cup throughout the day 

0         

(0) 

8        

(6.6) 

40     

(33.1) 

66 

(54.5) 

7          

(5.8) 

 

4) Children's (age 0-3) teeth 

should be brushed with 

fluoride toothpaste 

 

7        

(5.8) 

67       

(55.3) 

30  

(24.8) 

15 

(12.4) 

2         

(1.4) 

 

5) Bacteria that cause cavities 

can be transmitted from a 

mother to her child 

5           

(4.1) 

49     

(40.5) 

55       

(45) 

10    

(8.3) 

2        

(1.4) 

 

6) Brushing with fluoride 

toothpaste prevents decayed 

teeth 

0         

(0) 

3         

(2) 

16   

(13.2) 

77 

(63.6) 

25       

(20.6) 
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Table A4- Frequency distribution of oral related problems seen as primary complaints   

or incidental findings by medical interns 

 

 

Oral related complaint 

Never                 

n             

(%) 

At least 

once/6mths             

n                 

(%) 

At least 

once a 

month       

n                

(%) 

At least 

once a week              

n                     

(%) 

A lot of cavities in a single child 
72              

(59.5) 

42         

(34.7) 

4              

(3.3) 

2                    

(1.4) 

A few decayed teeth in a single 

child 

35             

(28.9) 

72             

(59.5) 

11           

(9.1) 

2                

(1.4) 

Traumatic mouth injuries 
100                 

(82.6) 

19                 

(15.7) 

0                

(0) 

1                   

(0) 

Pain related to untreated cavities 
49           

(40.5) 

65         

(53.7) 

3                

(2) 

3                   

(2) 

Tooth abscess 
95      

(78.5) 

22          

(18.2) 

1             

(0.8) 

2                

(1.4) 

 

Table A5- Frequency distribution of intern comfort levels in performing oral-health 

related practices for children (0-5)  

 

 

Oral related practice 

V
ery

 U
n

- 

co
m

fo
rta

b
le 

S
o

m
e
w

h
a
t 

U
n

- 

co
m

fo
rta

b
le 

N
eu

tra
l 

S
o

m
e
w

h
a
t 

C
o
m

fo
rta

b
le 

V
ery

 

C
o
m

fo
rt-a

b
le 

n (%) n (%) n (%) n (%) n (%) 

COUNSEL patients on oral health 

issues 

8        

(6.6) 

33   

(27) 

49 

(40.5) 

24 

(19.8) 

7        

(5.8) 

EXAMINE child’s mouth for problems 
14    

(11.6) 

50 

(41.3) 

33 

(27.3) 

17    

(14) 

7          

(5.8) 

Perform initial emergency dental 

treatment 

32    

(26.4) 

62 

(51.2) 

18 

(14.9) 

7     

(5.8) 

2      

(1.4) 

Decide if a child needs a REFERRAL 

to a dentist 

4        

(3.3) 

10 

(8.3) 

42 

(34.7) 

46 

(38) 

19 

(15.7) 
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         Table A6- Frequency distribution of physician likelihood levels in performing oral-health 
related practices for children (0-5)  

 

 

Oral related practice 

V
ery

 

U
n

lik
ely

 

S
o

m
e
w

h
a
t 

U
n

lik
ely

 

N
eu

tra
l 

S
o

m
e
w

h
a
t 

L
ik

ely
 

V
ery

 

L
ik

ely
 

n (%) n (%) n (%) n (%) n (%) 

COUNSEL patients on oral health 

issues 

5            

(4.1) 

10  

(8.3) 

50 

(41.3) 

51 

(42.1) 

4       

(3.3) 

EXAMINE child’s mouth for problems 
3            

(2) 

15  

(12.4) 

37 

(30.6) 

58 

(47.9) 

8      

(6.6) 

Perform initial emergency dental 

treatment 

18       

(14.9) 

65 

(53.7) 

30 

(24.8) 

7         

(5.8) 

1       

(0.8) 

Decide if a child needs a REFERRAL 

to a dentist 

5           

(4.1) 

10  

(8.3) 

50 

(41.3) 

51 

(42.1) 

4       

(3.3) 

 

Table A7- Frequency distribution of oral related problems seen as primary complaints or  
incidental findings by medical interns 

 

Oral related complaint 

Never                 

n             

(%) 

At least 

once/6mths             

n                 

(%) 

At least 

once a 

month       

n                

(%) 

At least once 

a week              

n                     

(%) 

A lot of cavities in a single child 
72              

(59.5) 

42         

(34.7) 

4              

(3.3) 

2                    

(1.4) 

A few decayed teeth in a single 

child 

35             

(28.9) 

72             

(59.5) 

11           

(9.1) 

2                

(1.4) 

Traumatic mouth injuries 
100                 

(82.6) 

19                 

(15.7) 

0                

(0) 

1                   

(0) 

Pain related to untreated cavities 
49           

(40.5) 

65         

(53.7) 

3                

(2) 

3                   

(2) 

Tooth abscess 
95      

(78.5) 

22          

(18.2) 

1             

(0.8) 

2                

(1.4) 
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         Table A8- Frequency distribution of intern comfort levels in performing oral-health 
related practices for children (0-5)  

 

 

Oral related practice 

 

V
ery

 

U
n

co
m

fo
rta

b
le 

S
o

m
e
w

h
a
t 

U
n

co
m

fo
rta

b
le 

N
eu

tra
l 

S
o

m
e
w

h
a
t 

C
o

m
fo

rta
b

le 

V
ery

 

C
o

m
fo

rt-a
b

le 

n (%) n (%) n (%) n (%) n (%) 

COUNSEL patients on oral health 

issues 

8        

(6.6) 

33   

(27) 

49 

(40.5) 

24 

(19.8) 

7        

(5.8) 

EXAMINE child’s mouth for problems 
14    

(11.6) 

50 

(41.3) 

33 

(27.3) 

17    

(14) 

7          

(5.8) 

Perform initial emergency dental 

treatment 

32    

(26.4) 

62 

(51.2) 

18 

(14.9) 

7     

(5.8) 

2      

(1.4) 

Decide if a child needs a REFERRAL 

to a dentist 

4        

(3.3) 

10 

(8.3) 

42 

(34.7) 

46 

(38) 

19 

(15.7) 

 

Table A9- Frequency distribution of physician likelihood levels in performing oral-health 
related practices for children (0-5)  

 

 

Oral related practice 

V
ery

 

U
n

lik
ely

 

S
o
m

e
w

h
a
t 

U
n

lik
ely

 

N
eu

tra
l 

S
o
m

e
w

h
a
t 

L
ik

ely
 

V
ery

 

L
ik

ely
 

n (%) n (%) n (%) n (%) n (%) 

COUNSEL patients on oral health 

issues 

5            

(4.1) 

10  

(8.3) 

50 

(41.3) 

51 

(42.1) 

4       

(3.3) 

EXAMINE child’s mouth for problems 
3            

(2) 

15  

(12.4) 

37 

(30.6) 

58 

(47.9) 

8      

(6.6) 

Perform initial emergency dental 

treatment 

18       

(14.9) 

65 

(53.7) 

30 

(24.8) 

7         

(5.8) 

1       

(0.8) 

Decide if a child needs a REFERRAL 

to a dentist 

5           

(4.1) 

10  

(8.3) 

50 

(41.3) 

51 

(42.1) 

4       

(3.3) 
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Table A10 – Bivariate analysis for likelihood of COUNSELLING on OH-related 

practices for children (0-5) by Saudi medical interns  
 

Independent Variable 

Saudi Interns  

p- value Likely to Counsel 

on OH Practices 
Unlikely to Counsel 

on OH Practices 

Gender  
Male                                                  

Female 

(%) 
15.7                            

29.75 

(%) 
30.58                          

23.97 

 
p=0.0181* 

Age  
(mean) 

24.7 
(mean) 

24.4 
P=0.1551‡ 

Number of patients seen in a 

week  
(mean) 

16.5 
(mean) 

16.2 
p=0.5841‡ 

Number of children (age 0-5) seen 

in a week 
(mean) 

5.7 
(mean) 

5.2 
p=0.2040‡ 

Internship rotation 
Likely to have practiced with 

children/parents 
Unlikely to have practiced with 

children/parents 

(%) 
15.70 

 
29.75 

(%) 
23.97 

 
30.58 

p=0.2929 * 

Rate Training in assessing 

children’s’ OH 
               Acceptable Rating 
              Unacceptable rating 

(%) 
 

24.79 
20.66 

(%) 
 

29.75 
24.79 

p=1.000 * 

Future Practice Goals 
Primary-Gov                                     

Specialty-Gov                                

Private 

(%) 
19.01                           

17.36                   

9.09 

(%) 
14.88                     

21.49                 

18.18 

p=0.0466 † 

CME courses 
 High Interest                               

Low Interest 

(%) 
27.27                      

18.18 

(%) 
15.70                     

38.84 
p=0.0006 * 

Knowledge                                    

(Sum score – Percentage of those 

who answered at least 50% correct) 

(%) 
58.2 

(%) 
25.8 

 
p=0.0060 ‡ 

Oral health problems seen                 
(sum score – percentage of those  

who saw at least one of the 

problems listed) 

(%) 
39.7 

(%) 
50.42 

 
p=0.1301 ‡ 

Comfort levels                                  

(Percent with High comfort) 
COUNSEL                               

EXAMINE                                 

Emergency treatment                 

REFERRAL 

(%) 
 

18.18                        

10.74                           

2.48                         

28.10 

(%) 
 

7.44                             

9.09                             

4.96                           

26.45 

 

 
p=0. 0009* 

p=0. 3384 

p=0. 4478 

p=0. 1425 

          * Chi-square test 

                                                                                                                                                                       

† Cochran - Mantel - Haenszel chi-square test                                                                                                                  

 

          ‡ Wilcoxon rank-sum test 
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         Table A11 – Bivariate analysis for likelihood of EXAMINING the OH of children (0-5) by 

Saudi medical interns  
 

Independent Variable 

Saudi Interns  

p- value Likely to Examine 

OH children 
Unlikely to Examine 

OH children 

Gender  
Male                                                 

Female 

(%) 
23.97                         

30.58 

(%) 
22.31                              

23.14 

 
p=0.5710* 

Age  
(mean) 

24.6 
(mean) 

24.5 
P=0.5359‡ 

Number of patients seen in a week  
(mean) 
18.05 

(mean) 
14.3 

p=0.0057‡ 

Number of children (age 0-5) seen 

in a week 
(mean) 

6.05 
(mean) 

4.58 
p=0.0054‡ 

Internship rotation 
Likely to have practiced with 

children/parents 
Unlikely to have practiced with 

children/parents 

(%) 
19.01 

 
35.54 

(%) 
20.66 

 
24.79 

p=0.2350* 

Rate Training in assessing 

children’s’ OH 
Acceptable Rating 

Unacceptable rating 

(%) 
 

35.54 
19.01 

(%) 
 

19.01 
26.40 

p=0.0103* 

Future Practice Goals 
Primary-Gov                                     

Specialty-Gov                                

Private 

(%) 
25.62                      

18.18                 

10.74 

(%) 
8.26                             

20.66                       

16.53 

p=0.0031† 

CME courses 
High Interest                                        

Low Interest 

(%) 
28.93                         

25.66 

(%) 
14.05                            

31.40 
p=0.0144* 

Knowledge                                    

(Sum score – Percentage of those 

who answered at least 50% correct) 

(%) 
48.5 

(%) 
30.9 

 
P=0.0420‡ 

Oral health problems seen                 
(sum score – percentage of those  

who saw at least one of the 

problems listed) 

(%) 

96.97 

(%) 

81.82 

 
p=0.0649‡ 

Comfort levels 
COUNSEL                               

EXAMINE                                 

Emergency treatment                 

REFERRAL 

(%) 
12.40                           

34.71                   

2.48                           

13.22                                                         

(%) 
13.22                              

19.83                               

4.96                              

6.61                                

 
p=0.4246* 

p=0. 0429 
p=0. 1841 

p=0. 1829 

          * Chi-square test 

                                                                                                                                                                       

† Cochran - Mantel - Haenszel chi-square test                                                                                                                  

 

          ‡ Wilcoxon rank-sum test 
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            Table A12 – Bivariate analysis for likelihood of TREATING Emergencies in children (0-

5) by Saudi medical interns  
 

Independent Variable 

Saudi Interns  

p- value Likely to Treating 

Emergencies  
Unlikely to Treating 

Emergencies 

Gender  
Male                                                 

Female 

(%) 
2.48                             

4.13 

(%) 
51.24                              

42.15 

 
p=0.4691* 

Age  
(mean) 
23.88 

(mean) 
24.58 

p=0.0552‡ 

Number of patients seen in a week  
(mean) 

16.0 
(mean) 

16.4 
p=0.1088‡ 

Number of children (age 0-5) seen 

in a week 
(mean) 

6.3 
(mean) 

5.3 
p=0.9373‡ 

Internship rotation 
Likely to have practiced with 

children/parents 
Unlikely to have practiced with 

children/parents 

(%) 
3.31 

 
3.31 

(%) 
36.36 

 
57.02 

p=0.5365* 

Rate Training in assessing 

children’s’ OH 
Acceptable Rating 

Unacceptable rating 

(%) 
 

6.61 
0.00 

(%) 
 

47.93 
45.45 

p=0.0075* 

Future Practice Goals 
Primary-Gov                                     

Specialty-Gov                                

Private 

(%) 
1.65                      

4.13                     

0.83 

(%) 
32.23                           

34.71                            

26.45 

p=0.4680† 

CME courses 
High Interest                                     

Low Interest 

(%) 
1.65                           

4.96 

(%) 
41.32                              

52.07 
p=0.2879* 

Knowledge                                    

(Sum score – Percentage of those 

who answered at least 50% correct) 

(%) 
50.1 

(%) 
39.8 

 
p=0.2642‡ 

Oral health problems seen                 
(sum score – percentage of those  

who saw at least one of the 

problems listed) 

(%) 
90.27 

(%) 
87.50 

 
p=0.3137‡ 

Comfort levels 
COUNSEL                               

EXAMINE                                 

Emergency treatment                 

REFERRAL 

(%) 
3.31                               

2.48                                

4.13                              

4.96 

(%) 
22.31                            

17.36                               

3.31                               

49.59 

 
p=0.1021* 

p=0.1948  

p=0. 0001 

p=0.2292   

          * Chi-square test 

                                                                                                                                                                       

† Cochran - Mantel - Haenszel chi-square test                                                                                                                  

 

          ‡ Wilcoxon rank-sum test 
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Table A13 – Bivariate analysis for likelihood of REFERRING high risk children (0-5) by 

Saudi medical interns  
 

Independent Variable 

Saudi Interns  

p- value Likely to Refer for 

OH issues 
Unlikely to Refer for 

OH issues 

Gender  
Male                                          

Female 

(%) 
38.84                 

47.11 

(%) 
7.44                                

6.61 

 
p=0.5525* 

Age  
(mean) 
24.56 

(mean) 
24.35 

p=0.4072‡ 

Number of patients seen in a week  
(mean) 

16.5 
(mean) 

15.5 p=0.5110‡ 

Number of children (age 0-5) seen 

in a week 

(mean) 
5.4 

(mean) 
5.5 p=0.5066‡ 

Internship rotation 
Likely to have practiced with 

children/parents 
Unlikely to have practiced with 

children/parents 

(%) 
33.88 

 
52.07 

(%) 
5.79 

 
8.26 

p=0.8910* 

Rate Training in assessing 

children’s’ OH 
Acceptable Rating 

Unacceptable rating 

(%) 
 

46.28 
39.67 

(%) 
 

8.26 
5.79 

p=0.7024* 

Future Practice Goals 
Primary-Gov                                     

Specialty-Gov                                

Private 

(%) 
30.58                          

33.06                  

22.31 

(%) 
3.31                        

5.79                                

4.96 

p=0.0296† 

CME courses 
High Interest                                     

Low Interest                                           

(%) 
41.32                     

44.63                            

(%) 
1.65                                

12.4                              
p=0.0050* 

Knowledge                                    

(Sum score – Percentage of those 

who answered at least 50% correct) 

(%) 
41.3 

(%) 
35.3 

 
p=0.0899‡ 

Oral health problems seen                 
(sum score – percentage of those  

who  saw at least one of the 

problems listed) 

(%) 
92.31 

(%) 
76.47 

 
p=0.0085‡ 

Comfort levels 
COUNSEL                               

EXAMINE                                 

Emergency treatment                 

REFERRAL 

(%) 
21.49                         

15.70                           

4.96                             

49.54 

(%) 
4.13                                

4.13                                

2.48                                 

4.96 

 
p=0.6993* 

p=0.2855  

p=0. 1134 

p=0.0855   

          * Chi-square test 

                                                                                                                                                                       

† Cochran - Mantel - Haenszel chi-square test                                                                                                                  

 

          ‡ Wilcoxon rank-sum test 
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 The Effectiveness of an Electronic 

Educational Intervention on Saudi Medical Students’ Child  

Oral Health-Related Knowledge, Practices and Attitudes 

 

This descriptive analysis was an intermediate step that aimed to present detailed 

information on selected variables of Saudi interns, their knowledge, practices, patient 

populations and attitudes towards oral health following an educational intervention program. 

In the main results presented on data from the third study (Chapter VI), primary points were 

presented and multivariate logistic regression analyses were detailed and revealed several 

statistically significant variables that predict the likelihood of performing various oral-health related 

practices.        
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         Table A14 - Summary of selected variables of Saudi Interns and their practice/patients 

 

Variable/Characteristic 
Frequency   

n 

Percent 

(%) 

Gender  

Female                                                                                                      

Male 

 

43 

45 

 

49 

51 

Age 

                                     23 patients 

                                    24 patients 

                                    25 patients 

                                    ≥ 26 patients 

Mean 24.8 

 

10 

25 

32 

22 

 

11.4 

28.4 

36.4 

25 

Total number of Patients Seen per Week 

                                     5 patients 

                                   6 to 10 patients 

                                   11 to 15 patients 

                                   16 to 20 patients 

                                   21 to 25 patients 

                                     26 patients 

Mean 17 

 

2 

2 

26 

27 

17 

0 

 

 

2.3 

2.3 

29.5 

30.6 

19.3 

0 

Total number of Children Seen per Week 

                                     5 patients 

                                   6 to 10 patients 

                                   11 to 15 patients 

                                   16 to 20 patients 

                                     21 patients 

Mean 5.59 

 

46 

37 

3 

0 

0 

 

52.3 

42.3 

3.4 

0 

0 

Adequateness of OH training time 

                                    Not sure 

                                    Too Little 

                                    Adequate 

                                    Too Much 

 

0 

82 

3 

0 

 

0 

96.5 

3.5 

0 

Importance of Physician involvement in OH 

                                Very Unimportant 

                                 Somewhat Unimportant 

                                 Neutral 

                                 Somewhat Important 

                                 Very Important 

 

0 

0 

1 

15 

69 

 

0 

0 

1 

17 

81 

Future Practice Goals 

                                     Primary Practice (Gov-based) 

                                     Specialty Practice (Gov-based) 

                                     Private Practice 

                                     Other 

 

29 

27 

27 

2 

 

34.1 

31.7 

31.7 

2.3 
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Table A14-Continued 

CME in Pediatric Oral Health: 

                                    Not Interested  

                                    Slight Interested 

                                    Moderately Interested 

                                    Very Interested 

 

2 

18 

49 

16 

 

2 

21 

57 

18 

If I Refer a Child, it is Mostly based on: 

 I would refer ALL children (12 months & older) to the 

dentist 

 I refer HIGH RISK children to the dentist (children who 

are bottle fed to sleep, don’t use fluoride toothpaste, etc) 

 I ONLY refer children in need of EMERGENCY dental 

treatment (have a clear problem 

 I RARELY/ NEVER refer children to the dentist it is not 

my responsibility    

 

48 

 

32 

 

5 

 

0 

 

56.4 

 

37.6 

 

5.8 

 

0 
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         Table A15- Frequency distribution of the answers for all six knowledge questions 

Knowledge Question 

Strongly 

Disagree 

n(%) 

Disagree 

n       

(%) 

Neutral 

n     

(%) 

Agree 

n   

(%) 

Strongly  

Agree 

n(%) 

 

Children (age 0-3) should have their 1
st
 

dental visit no later than 12 months of 

age 

1 

(1) 

0 

(0) 

0 

(0) 

75 

(88) 

9 

(10) 

 

 Children should have their teeth 

brushed by an adult until they are in 

2
nd

 or 3
rd

 grade 

0 

(0) 

9 

(10) 

50 

(58) 

26 

(30) 

0 

(0) 

 

Kids can develop cavities by drinking 

juice from a closed cup throughout the 

day 

0 

(0) 

0 

(0) 

7 

(8) 

71 

(83) 

7 

(8) 

 

Children's (age 0-3) teeth should be 

brushed with fluoride toothpaste 

1 

(1) 

4 

(4) 

10 

(11) 

57 

(67) 

13 

(15) 

 

Bacteria that cause cavities can be 

transmitted from a mother to her child 

0 

(0) 

13 

(15) 

43 

(50) 

28 

(32) 

1 

(1) 

 

Brushing with fluoride toothpaste 

prevents decayed teeth 

0 

(0) 

1 

(1) 

0 

(0) 

55 

(64) 

29 

(34) 
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          Table A16- Frequency distribution of oral related problems seen as primary complaints 
or  incidental findings by medical interns 

 

Oral related complaint 

Never                 

n             

(%) 

At least 

once/6mths             

n                 

(%) 

At least 

once a 

month       

n                

(%) 

At least once 

a week              

n                     

(%) 

A lot of cavities in a single child 
47 

(55) 

37 

(43) 

1 

(1) 

0 

(0) 

A few decayed teeth in a single 

child 

20 

(23) 

63 

(74) 

1 

(1) 

1 

(1) 

Traumatic mouth injuries 
56 

(65) 

29 

(34) 

0 

(0) 

0 

(0) 

Pain related to untreated cavities 
16 

(18) 

64 

(75) 

5 

(5) 

0 

(0) 

Tooth abscess 
63 

(74) 

21 

(24) 

1 

(1) 

0 

(0) 

 

Table A17- Frequency distribution of intern comfort levels in performing oral-health 
related practices for children (0-5)  

 

 

Oral related practice 

 

V
ery

 

U
n

co
m

fo
rta

b
le 

S
o
m

e
w

h
a
t 

U
n

co
m

fo
rta

b
le 

N
eu

tra
l 

S
o
m

e
w

h
a
t 

C
o
m

fo
rta

b
le 

V
ery

 

C
o
m

fo
rt-a

b
le 

n (%) n (%) n (%) n (%) n (%) 

COUNSEL patients on oral health 

issues 

0 

(0) 

2 

(2) 

5 

(5) 

68 

(80) 

10 

(11) 

EXAMINE child’s mouth for problems 
0 

(0) 

14 

(16) 

38 

(44) 

32 

(37) 

1 

(1) 

Perform initial emergency dental 

treatment 

8 

(9) 

48 

(56) 

23 

(27) 

6 

(7) 

0 

(0) 

Decide if a child needs a REFERRAL 

to a dentist 

0 

(0) 

0 

(0) 

4 

(4) 

58 

(68) 

23 

(27) 
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          Table A18- Frequency distribution of physician likelihood levels in performing oral-
health related practices for children (0-5)  

 

 

Oral related practice 

 

V
ery

 

U
n

lik
ely

 

S
o

m
e
w

h
a
t 

U
n

lik
ely

 

N
eu

tra
l 

S
o

m
e
w

h
a
t 

L
ik

ely
 

V
ery

 

L
ik

ely
 

n (%) n (%) n (%) n (%) n (%) 

COUNSEL patients on oral health 

issues 

0 

(0) 

1 

(1) 

5 

(5) 

63 

(75) 

15 

(17) 

EXAMINE child’s mouth for problems 
0 

(0) 

12 

(14) 

24 

(28) 

45 

(53) 

3 

(3) 

Perform initial emergency dental 

treatment 

6 

(7) 

38 

(45) 

37 

(44) 

3 

(3) 

0 

(0) 

Decide if a child needs a REFERRAL 

to a dentist 

0 

(0) 

0 

(0) 

1 

(1) 

49 

(58) 

34 

(40) 
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APPENDIX B 

 

COPY OF QUESTIONNAIRES 

 

Survey Targeting Iowa Pediatricians 

 

   This survey is about your experience with oral health issues while in school, during 

training and in practice as well as potential interest in providing oral health-related 

services to young children in the future. This study is being conducted as part of a 

master’s thesis in Pediatric Dentistry and Dental Public Health at the University of Iowa 

College of Dentistry.  If you have any questions or comments, please contact Dr. Yousef 

AlYousef at 319-400-8964 or write to:  Department of Pediatric Dentistry, College of 

Dentistry, Iowa City, IA  52242. 

   Please fill out information as completely as possible.  For questions requiring 

percentages or approximate numbers please provide your best estimate. After completion 

please return in the envelope provided to:  201 S. DSB, Department of Pediatric 

Dentistry, College of Dentistry, Iowa City, IA  52242.  Thank you for your help.  We 

appreciate your contribution! 
 

 
1.  Gender:                                                                          Female          

1

      

                                                                                                                              Male                      
2 

 

2.  Age:            ___ ___ years 

 

3.  Total years of professional practice/experience:                                      ___ ___years 

    

 

4.  Please indicate your profession: 

                                                                      Pediatrician            
1
            Nurse Practitioner         

3
 

                                                                      Family Physician   
2
            Physician  Assistant      

4
 

                                                                      Other (specify)_____________________________   
5
 

 

5. In which setting do you spend the MAJORITY of your time: 
 

                     University Medical Center  
1
                  Staff Model HMO                                     

5
 

                     Community Hospital           
2
                  Public Health/Community Health Center 

6
 

                     Private Practice – Solo        
3
                  Other (specify)________________           

7
 

                     Private Practice – Group     
4
 

              

6.   Approximate total number of patients you see in a week:                           ___ ___ ___ patients 

 

7.   Approximate total number of children (age 0-3 years) you see in a week: ___ ___ ___ patients 

 

          8.  Your area of primary practice can best be described as:        
 

          

                                                            Urban   (25,000 - larger population)                       
1
                                              

                                                                                       Suburban   (10,000 - 24,999 population)               
2
       

                                                                                       Rural    (0 - 9,999 population)                                
3
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            9.   What PERCENTAGE of your patients participate in the following insurance programs: 
 

                                                                                                           Medicaid/Title XIX    __ __ __% 

                                                                                                           Hawk-I/SCHIP           __ __ __% 

                                                                                                           No Insurance               __ __ __% 

                                                                                                           Private Insurance        __ __ __% 

                                                                                                           Unknown                    __ __ __% 

                                                                                                           Other (Medicare,etc)  __ __ __% 
                                                                                                                                                                                                                                        _____ 

                                                                                                           Total                               100     % 

 

             10.  How many CREDIT hours of INSTRUCTION (approximately) did you attend on topics 

specifically related to DENTAL HEALTH in: 

 Professional School (e.g. medicine, nursing)                    ___ ___ ___ hours 

 Residency or Fellowship                                                    ___ ___ ___ hours 

 Continuing Education Courses (in last 5 years)                 ___ ___ ___ hours 

 

11. In your Opinion:                        YES 
1 NO 

2 
Don't 

Know 
3 

a) Bacteria that cause cavities can be transmitted from a 

mother to her child 

 

                                                   

b) White spots on the teeth may indicate early decay 
                                                   

c) Kids can develop cavities by drinking juice from a sippy 

cup throughout the day 

 

                                                      

d) Children should have their teeth brushed by an adult until 

they are in 2
nd

 or 3
rd

 grade 

                                                   

e) Brushing with fluoride toothpaste prevents cavities; while 

brushing without fluoride toothpaste is less effective 

 

                                                          

f) Children's (age 0-3) teeth should be brushed with fluoride 

toothpaste 

 

                                                      

g) Children (age 0-3) should have their 1
st
 dental visit no later 

than 12 months of age 

                                                   

 

 

 

 

12.  Please indicate HOW 

OFTEN you see the following 

problems (either as a 

primary complaint 

or as an incidental finding) in 

children (age 0-3):  

At least 

Once a 

WEEK
1
 

At least 

Once a 

Month
2
 

At least 

Once in 

6 

months
3
 

At 

least 

Once a 

Year
4
 

At least 

Once 

Every Few 

Years
5
 

 

Never
6
 

a) A lot of cavities in a single child 

 

                                                                                        

b) A few decayed teeth in a single 

child 

 

                                                                                        

c) Traumatic mouth injury 

(e.g. chipped tooth)  

 

                                                                                        

d) Pain related to untreated cavities 

 

                                                                                        

e)    Tooth abscesses (e.g. swollen 

face, gum boil) 
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13. How FREQUENTLY during well 

child visits do you or your staff 

perform the following tasks for 

children  (age 0-3): 

MOST OF 

THE TIME 
1           

      

(100% - 75%) 

USUALLY 
2
              

(50-74% of 

the time) 

SOMETIMES
3
   

(49% or less of 

the time) 

NEVER
4
 

(0% of the 

time ) 

a) Lift the upper lip to view the child's 4 

upper front teeth 

                                                                           

b) Examine a child's teeth for signs of 

dental decay 

                                                                           

c) Counsel parents on the importance of 

regular tooth brushing 

                                                                           

d) Counsel parents on the importance of 

going to a dentist 

                                                                           

e) Discuss the importance of fluoride 

toothpaste use 

                                                                           

f)  Inquire whether a child is taking a 

bottle to bed 

                                                                            

g) Inquire about the mother's dental 

health 

                                                                            

h) Refer to a dentist in the area                                                                             

  

             14.  Have you heard of Fluoride Varnish?                                  Yes
1
      No

2
      

 

Fluoride varnish is brushed on to teeth to STRENGTHEN them, PREVENT cavities and 

REVERSE early dental decay. It takes less than a minute to apply and can be done by auxiliary 

staff. A packet of fluoride varnish costs less than 50 cents per patient.  

 

15. Would you consider routinely applying fluoride varnish to high risk children 

during their well child visit? 
 

   
1  

 Yes                        a)  I would be willing do so regardless of compensation     
1
 

                               b)  I would have to get paid a compensation of  $10-$20        
2
 

                                            c)  I would have to get paid a compensation of  $20-$40   
3 

                                           d)  I would have to get paid a compensation of  $40-$60         
4
 

                                   e)  I would have to get paid  $__ __ __  (Please specify)     
5
 

    
 

    
2    No   No amount could induce me to apply fluoride varnish for the following reason(s)                 

(check all that apply): 

 YES 
1 NO 

2 

a) I already have too much to do during a well child visit   

b) Parents do not value this procedure 
  

c) I do not see enough dental decay to warrant providing fluoride 

varnish 

  

d) It is difficult to integrate these services into my practice routine 
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e) I do not know enough about it to make an educated decision at this 

time 

  

f) Lack of child cooperation makes fluoride varnish application too 

difficult 

  

g) It is the dentist's responsibility   

 

16. Would you be INTERESTED in participating in a continuing education course that 

addresses the following topics for children (age 0-3): (check all that apply)  

 

 YES 
1 NO 

2 

1) Fluoride varnish application   

2) Caries risk assessment                                                    
  

3) Counseling parents on oral health - related topics 
  

4) Other (specify)__________________________________________ 
  

5)  Not interested in dental - related courses at this time 
  

 

17. How COMFORTABLE do you  feel in 

advising  parents of children (0-3) on the 

following: 

    V
ery

 U
n

- 

co
m

fo
rta

b
le

1 

S
o
m

e
w

h
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t 
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n

-
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m
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2 

N
eu

tra
l
3 

S
o
m

e
w

h
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C
o
m

fo
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b
le

4 

V
ery

 

C
o
m

fo
rta

b
le

5 

a)  Child oral hygiene        
 

       
 

    
 

       
 

       
 

b)  Fluoride toothpaste use          

 

         

 

     

 

         

 

         

 

c)  Dietary recommendations to  prevent  cavities             
 

                

 

          

 

                  

 

                  

 

d) Regular dental check ups          

 

         

 

     

 

         

 

         

 

 

18. How COMFORTABLE do you feel doing 

the following for children (0-3): 

V
ery

 U
n

-

co
m

fo
rta

b
le

1 

S
o

m
e
w

h
a
t  

U
n

-
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m

fo
rta

b
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2 

N
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l
3 

S
o

m
e
w

h
a
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C
o

m
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rta
b
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4 

V
ery

 

C
o

m
fo

rta
b

le
5 

a) Examine teeth for tooth decay        
 

        
      

    
  

       
 

       
 

b) Identify tooth decay          

 

      

      

     

  

         

 

         

 

c) Identify other signs of oral pathology          

 

   

      

      

 

         

 

         

 

d) Evaluate risk factors for tooth decay          

 

 

      

    

 

         

 

         

 

e) Decide if a child needs a referral to a dentist            
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19. What CRITERIA do you use for deciding what children (age 0-3) you WILL REFER to  

a dentist for care during a well child visit? 
 

                     I refer ALL children (12 months & older) I see to the dentist                                                 
1
                           

I refer ONLY if we see a problem (e.g. tooth decay, chipped tooth, draining fistula)              
2
                                                                                      

                     I refer if we consider the child AT HIGH RISK for cavities (e.g. being on Medicaid)          
3 
                                                                                                                                                                        

                     I RARELY refer children to the dentist                                                                                    
4     

 

                     I NEVER refer children to the dentist                                                                                      
5       

 

 

20. Which of the following do you consider to be a 

BARRIER or NOT a BARRIER when referring 

children (age 0-3) for dental care:  
 

BARRIER
1
 

   NOT a        

BARRIER
2
 

a) Lack of locally available dentists         
 

            
 

b) Finding a dentist willing to accept children on public 

insurance (e.g. Medicaid, Hawk-I) 

       
 

            
 

c) Finding a dentist willing to accept children who are 

uninsured 

       
 

            
 

d) Finding a dentist willing to accept children under the 

age of 3 

                            

e) Finding a dentist willing to accept children with a 

developmental disability 

                           

              f)    Oral health is of low priority for the families I see                       

 
21. When you make a dental 

REFERRAL for a child (age 0-3) 

how FREQUENTLY do you or 

your staff: 

MOST OF 

THE TIME 
1            

 

(100% - 

75%) 

USUALLY 
2
           

(50-74% of 

the time) 

SOMETIMES
3
   

(49% or less of 

the time) 

NEVER
4
 

(0% of 

the time ) 

a) Give the caregiver the name of a 

dentist 

                                                                  

b) Call a dental office to make the 

appointment 

                                                                   

c) Contact a coordinator service to help 

in making the appointment 

                                                                  

 

d) Simply tell the caregiver the child 

needs to see a dentist 

              

                                                                  

 

Any additional comments:    

________________________________________________________________________ 

 

 

 

          



185 
 

 

            
         Survey Targeting Saudi Interns 

 

This survey is about your experience with oral health issues in medical school, as well 

as potential interest in providing limited oral-health-related services to young children. 

This study is being conducted as part of a PhD dissertation in Oral Sciences at the 

University of Iowa. If you have any questions or comments, please contact Dr.Yousef 

AlYousef at 0503-123-100. Please fill out the information as completely as possible. 

We appreciate your cooperation! 

 

   1.  Gender:                                                                                                 Female   □1 Male   □2
 

                 2.  Age:                                                                                                                        ___  ___  years 
          

   3.   Approximate total number of patients you see in a week:                      ___  ___  ___ patients 

            

   4.   Approximate total number of children (age 0-5 years) you see in a week:  ___ ___ ___ patients 

          

   5. Was the amount of training time devoted to ORAL HEALTH care appropriate?     

                                                                           Not Sure □1
   Too Little □2      

Adequate □3   
Too Much □4

 

  6. My 1
st
 internship rotation is in:  Pediatrics□1

      Medicine□2        
Ob/Gyn□3                                                                   

                                                                                                          
Surgery□4    

   ER □5          
Elective□6    

 

 

 7. Please describe your future clinical practice goal: 

• □1    
Primary care (Government-Based)1

 

• □2    
Specialty/Subspecialty (Government-Based)  

• □3    
Primary or Specialty/subspecialty (Private-Practice)  

• □4     
Not entering clinical practice (please specify plans)   

 

        8.   Overall, how would you rate your medical training in preparing you for each of the following 

activities? 
 
 

                                                           Poor         Fair          Good Very Good        Excellent 
 Primary care pediatric practice ...............                            

 Caring for children for SPHCN……….                                             

 Child abuse identification .......................                                                 

 Assessing Children’s Oral health ...........                                             
 

      9. How INTERESTED would you be in participating in a continuing medical education (CME) course 

on pediatric oral health? 

                                         Not Interested□1
     Slightly Interested □2

    Moderately Interested□3
    Very Interested□4 

       

10. In the past year HOW OFTEN did you 

see the following problems in children 

under 5 years: 

At least 
Once a 

WEEK 
1 

At least 
Once a 

MONTH  
2 

At least 

Once in 

6 months 
3 

 

Never 
4 

a) A lot of decayed teeth in a single child □             □            □         □ 
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b)   Only 1 or 2 decayed teeth in a single child □             □            □         □ 

c) Traumatic mouth injury (e.g. chipped tooth) □             □            □         □ 

d)   Pain related to untreated decayed teeth □             □            □         □ 

e) Tooth abscesses (e.g. swollen face, gum boil) 
 
 

□             □            □         □ 

 
 

 

 

11. Do you agree with the following: 

Strongly 

Disagree1 
Disagree2 Neutral3 Agree4 

Strongly 

Agree5 

a) Children should have their 1
st  

dental visit NO 
LATER than 12 months  of age 

□ □ □ □ □ 

b) Children should have their teeth brushed by an 

adult until they are in 2
nd  

or 3
rd  

grade 

□ □ □ □ □ 

c) Drinking juice from a closed cup throughout the 
day can cause decayed teeth in children 

□ □ □ □ □ 

d) Fluoride toothpaste can be used for children 
under the age of 3 years 

□ □ □ □ □ 

e) Bacteria that cause decayed teeth can be 
transmitted from a mother to her child 

□ □ □ □ □ 

f) Brushing with fluoride toothpaste prevents 
decayed teeth 

□ □ □ □ □ 

 

                      

                      

 

12. How COMFORTABLE do  

you feel doing the following for 

children (0-5)? 

 

Very Un- 
1
 

Comfortable 

Somewhat Un- 

Comfortable 
2
 

Neutral 
3
 

Somewhat 
4
 

Comfortable 

Very 
5
 

Comfortable 

COUNSEL patients on oral health issues, 

(e.g. How to brush correctly) 
□ □ □ □ □ 

EXAMINE child’s mouth for problems □ □ □ □ □ 

Perform initial emergency dental 
treatment (e.g. draining a fistula)  

□ □ □ □ □ 

Decide if a child needs a REFERRAL to 

a dentist 

 
□ □ □ □ □ 



187 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 

                   

 

 

 

14. How IMPORTANT is it for a primary physician to Counsel and/or Refer children with oral health needs?                                                                                                                                                                                              

Very  1 UNimportant □   Somewhat 2 Unimportant  □  Neutral3 □  Somewhat  Important 4  □  Very 5 Important    □ 

 

15. From what you have learned, if you decide to REFER a child for dental treatment you would 

base it MOSTLY on which of the following: (Please Choose ONE) 

 
•  □1   

I would refer ALL children (12 months & older) to the dentist 

•  □2   
I refer HIGH RISK children to the dentist (children who are bottle fed to sleep, don’t use fluoride 
toothpaste, etc) 

•  □3   
I ONLY refer children in need of EMERGENCY dental treatment (have a clear problem 

•  □4  
I RARELY/ NEVER refer children to the dentist it is not my responsibility 

16. I joined the FACEBOOK page focusing on ORAL HEALTH:     Yes □1             No□2 

 

 

 

 

 

13. IN FUTURE VISITS involving children 
under   5, how LIKELY are  you to 
PERFORM the following: 

Very 
Unlikely1 

Somewhat 
Unlikely2 

Neutral3 
Somewhat 

Likely4 
Very 

Likely5 

a) COUNSEL patients on ORAL HEALTH 
issues, e.g. How to brush correctly, the 
importance of fluoride toothpaste, etc 

□ □ □ □ □ 

b) EXAMINE child’s mouth for problems □ □ □ □ □ 

c) Perform initial emergency dental treatment                      
(e.g. drain a large gum swelling) 

□ □ □ □ □ 

d) Decide if a child needs a REFERRAL to a 
dentist 

□ □ □ □ □ 
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APPENDIX C 

EXAMPLES OF EDUCATIONAL EMAILS 

Fourth Issue 
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Sixth Issue 
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