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ABSTRACT 

CINDY A. O'NEAL 

ORAL HEALTH STATUS OF CHILDREN IN THE 
DALLAS HEAD START PROGRAMS: 
HEALTHY START FOR TEXAS TEETH 

MAY 2008 

Dental caries, and more specifically early childhood caries (ECC), is becoming a 

prominent public health issue for children in low income populations. Assessment of the 

children (N=137) three to five years of age in the Head Start of Greater Dallas (HSGD) 

programs was performed to determine their oral health status. Pre-existing data that was 

collected by the Texas Dental Hygienist's Association in April 2006 was analyzed for the 

current study. Statistical analysis was performed to determine if there was any 

association between ethnicity, age, gender and location ofHSGD center in relation to 

dental caries, treatment urgency and ECC. An additional function of the study was to 

evaluate if the length of time a child was enrolled in the HSGD program or access to care 

predicted dental caries, ECC or treatment urgency. Results suggest that there was no 

significant association among ethnicity, age, or gender and dental caries or ECC. When 

comparing the four HSGD centers that were chosen for the screening, the Oak Cliff 

center had a higher incidence of dental caries (50.0%) and ECC (47.8%) than the other 

locations. The results suggested that there was a perfect relationship between dental 
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caries (untreated cavities) and ECC in relation to treatment urgency (p<.0001). There 

was an indication that 100.0% of the children with dental caries and ECC had a need for 

early dental care. If dental caries are present, it is expected that dental treatment is 

needed. The results suggested that the length of time enrolled in the HSGD program did 

not predict dental caries or treatment urgency and that access to dental care did not 

predict having better oral health than not having access. Overall, the oral health status of 

the majority of the children in this HSGD sample population was good or very good. 

There exists a portion of this population that suffers from some level of poor oral health 

and will benefit from oral health prevention and intervention programs. 
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CHAPTER I 

INTRODUCTION 

Dental caries is a multifaceted infectious disease that may be transmissible from 

parent/care-giver to infant (Weiss et al., 2003). The requirements for this disease to 

occur include specific bacteria, in particular Mutans streptococci and lactobacilli, and 

carbohydrate exposure to tooth surfaces (Harris & Garcia-Godoy, 2004). For many 

years, dental caries were treated as lesions occurred and became evident in a patient's 

mouth. More recently, dental health care professionals have developed a method of 

assessing a patient's risk of acquiring dental caries by examining diet, oral care practices 

~d taking into consideration family history and socioeconomic status (Weiss et al., 

2003). Based on the patient's caries risk, dentists and dental hygienists have begun 

utilizing interventions in patient care to prevent dental caries lesions from occurring. One 

of these interventions has been the use of fluorides that help strengthen teeth and 

remineralize and repair early carious lesions, thereby preventing the need for restorations 

and the ability to retain healthy intact enamel (Holleron, Porteous, & Amaechi, 2003). 

High caries risk is classified by the presence of 

two or more new, incipient or recurrent carious lesions in the past year, or two or 

more of the following: deep or noncoalesced pits and fissures, siblings or parents 

with high caries rate, history of pit and fissure caries, early childhood caries, 
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frequent sugar exposures, decreased salivary flow, compromised oral hygiene, 

irregular dental visits, inadequate fluoride exposure, proximal radiolucency 

(Rethman, 2000, p. l 0). 

The prevalence of dental caries is significantly higher among low socioeconomic and 

minority populations in the United States (Chu, 2007). Populations such as Native 

Americans, Hispanics, African Americans, and children enrolled in Head Start programs 

are among the most affected with the highest dental caries experience in the Hispanic 

population at 13-29% (Berkowitz, 2003). With this population in mind, the Texas Dental 

Hygienists' Association (TDHA), in cooperation with Head Start of Greater Dallas 

(HSGD), wanted to provide a preventive service that would target this population at an 

~arly stage of life. The plan was to provide a fluoride varnish program for children three 

to five years of age in an attempt to reduce dental caries. 

For two decades, European dental health professionals have utilized a 5% sodium 

fluoride varnish to apply to the teeth of at-risk children. Many European studies have 

indicated that this modality of fluoride application prevents and reduces dental caries 

(Marinho, Higgins, Logan, & Sheiham, 2002). In the United States (U.S.), fluoride 

varnishes have been approved by the Food & Drug Administration (FDA) as cavity 

varnishes and desensitizers only. Following the European research, U. S. dental health 

professionals have been using fluoride varnishes in an "off label" manner in programs 

that target children from one to five years of age with a moderate to high dental caries 

risk (Holleran et al., 2003). Recent research has shown a 25-40% decrease of dental 

2 



caries over a two year period in children ages three to five after placement of a 5% 

sodium fluoride varnish (Weintraub et al., 2006). 

Rationale 

Dental caries, and more specifically early childhood caries, is becoming a 

prominent public health issue for children in low income populations. Assessment of the 

children in the Head Start Programs of Greater Dallas is essential to properly plan 

appropriate oral health care interventions for this population. This study analyzed data 

collected by the Texas Dental Hygienists' Association in order to provide information for 

the planning and implementation of this pilot program. 

Statement of the Purpose 

The purpose of this study was to assess the oral health status of children ages 

three to five years of age through assessments conducted in 2006 in the Head Start 

Programs of Greater Dallas. Through this assessment a determination was made 

concerning the needs of this population to allow for the planning of the appropriate oral 

health interventions for this community. 

Null Hypotheses 

1. There will be no statistically significant association of dental caries or early 

childhood caries among ethnicities, age, or gender in children participating in 

the HSGD program. 

2. There will be no statistically significant association among HSGD locations 

and dental caries or early childhood caries in children participating in the 

HSGD program. 
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3. There will be no significant association among dental caries, early childhood 

caries, or treatment urgency. 

4. Dental caries will not significantly predict treatment urgency. 

5. The length of time in the HSGD program will not significantly predict dental 

caries, early childhood caries, or treatment urgency. 

6. Access to dental care will not significantly predict dental caries status. 

Delimitations 

Some delimitations identified in this study include: 

1. The study sample is limited to four Head Start programs in Dallas; therefore, 

only oral conditions that exist in the children within this area may be 

identified. 

2. Dental screenings are only a visual observation of decay and not considered a 

complete dental exam with the advantage of dental radiographs. 

Limitations 

Limitations in this study are: 

1. The samples of HSGD programs are in Dallas; therefore, results cannot be 

generalized to other cities. 

2. Examiners may change from school to school due to the fact that they 

participate on a volunteer basis. This may affect inter-examiner reliability of 

the data. Even though the Basic Screening Survey (BSS) of the Association 

of State & Territorial Dental Directors (ASTDD) (2003b) is simplistic, each 

examiner was trained to do the evaluation. Even so, the use of different 
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examiners at different sites may alter the reliability of the resulting data. 

3. Sample size was small with only 13 7 of a designated sample of 400 

that returned permission slips. 

4. Characteristics of the self-selected sample may differ in their past dental 

experience, level of dental health knowledge, and their perceptions of access 

to care. 

5. The Parent Survey was only available in English which could limit the 

generalization of the results within the four Head Start Centers that represent 

this sample. 

Assumptions 

According to Healthy People 2010, children of poor socioeconomic status and of 

specific racial and ethnic populations are at high risk for dental caries (U.S. Department 

of Health & Human Services [USDHHS], 2000b ). The children in the HSGD programs 

fall into these categories; therefore, it was assumed that they are at risk for dental caries. 

Definitions of the Terms 

Access to dental care - for the purpose of this study, access to dental care will be 

determined by question 8 on the Parent Survey. Within the survey instrument, limitations 

to access would include lack of insurance, lack of transportation and lack of money. 

At-risk children - an infant/child who falls into any of the following categories: 

"children with special health care needs; children of mothers with a high caries rate, 

children with demonstrable caries, plaque, demineralization, and/or staining; children 
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who sleep with a bottle or breastfeed throughout the night; later-order offspring; and 

children in families oflow socioeconomic status" (Weiss, et al., 2003, p. 1114). 

Caries risk assessment/prediction - procedure to predict future dental caries 

development by examining several factors such as: socioeconomic factors, presence of 

caries or past history of caries, factors related to general health, exposure to fluoride, and 

nutrition (Harris & Garcia-Godoy, 2004). 

Dental caries - "a carbohydrate modified transmissible localized infection caused 

mainly by Mutans streptococci and lactobacilli" (Harris & Garcia-Godoy, 2004, p. 687). 

Untreated cavities are also known scientifically as dental caries. For the purpose of this 

study dental caries will be measured by the "untreated cavities" category as seen in the 

:J3SS Oral Health Screening Form (Appendix D). 

Dental caries experience - term utilized by the BSS to identified a history of 

dental caries that is now restored with a dental restoration. 

Fluoride varnish - "varnish containing fluoride that is painted over tooth surfaces 

to provide a longer contact of fluoride with the enamel or cementum" (Harris & Garcia

Godoy, 2004, p. 688). 

Early childhood caries - the presence of one or more decayed (noncavitated or 

cavitated lesions), missing ( due to caries), or filled tooth surfaces in any primary tooth in · 

a child 71 months of age or younger (American Academy of Pediatric Dentistry, 2005). 

Off-label use - product used in a manner that it is not specifically prescribed or 

approved for (MedicineN et, 2007). 
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Urgent Dental Care - "needs dental visit within 24 hours; patient presents with 

pain, infection, swelling, and soft tissue ulceration of more than two weeks duration" 

(ASTDD, 2003b). For the purpose of this study urgent dental care will be measured by 

"treatment urgency" from the BSS Oral Health Screening Form (Appendix D). 

7 



CHAPTER II 

REVIEW OF LITERATURE 

Dental caries is the most widespread disease among children. According to 

Healthy People 2010, "more than half of all children have caries by the second grade, 

and, by the time students finish high school, about 80 percent have caries" (USDHHS, 

2000b, p. 2, section 21). "Decay of primary teeth can affect children's growth, lead to 

malocclusion, and result in significant pain and potentially life-threatening swelling" 

(Weiss et al., 2003, p. 1113). For many families on a limited income, access to a dentist 

or a pediatrician may be very difficult if not impossible to acquire (Krol, 2004). 

Educating parents and children about the dental caries disease process, effective brushing 

with fluoride toothpaste, and reducing.sugar in the diet play a major role in the prevention 

of tooth decay. Community programs, such as Head Start, provide an avenue to present 

this much needed oral health education and care to this underserved population (National 

Head Start Association, 2006). Dental health education and fluoride varnish programs 

for Dallas Head Start children are attempting to achieve the oral health objective of 

Healthy People 2010, that is to "reduce the proportion of children and adolescents who 

have dental caries experience in their primary or permanent teeth" (USDHHS, 2000b, p. 

10, section 21 ). 
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The following literature review will include an overview of dental caries by 

explaining the etiology, access to care issues, the repercussions of the dental caries 

experience, prevention and intervention strategies, and fluoride varnish programs. The 

review will conclude with an overview of Head Start, the target population and the 

program model. 

Dental Caries 

Etiology 

Dental caries is considered a tri-fold disease process. The requirements for the 

disease to occur necessitate a tooth, specific bacterial organisms (Mutans streptococci & 

lactobacillus), and a fermentable carbohydrate (Harris & Garcia-Godoy, 2004). All of 

these conditions must exist in the mouth for the process to occur. The bacteria 

accumulate on the tooth in the form of a biofilm or plaque, a soft adherent material that 

naturally occurs in the mouth. When the bacteria are exposed to a fermentable form of 

sugar (i.e. sugar drinks or juices, candy, cookies, etc.) lactic acid is produced that will 

begin the breakdown of dental enamel. If this environment is allowed to continue for 

long periods of time, the amount of tooth damage that results may be extensive. With 

frequent proper oral hygiene habits to remove the bacterial biofilm/plaque accumulations 

thoroughly, the amount of damage or potential damage to the teeth will be greatly 

reduced (Darby & Walsh, 2003). Limiting the frequency, amount, and type of 

carbohydrates/sugars (i.e., solution or retentive) that are exposed to the teeth will also 

play a role in the severity of the dental caries process (Harris & Garcia-Godoy, 2004). 
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Studies have shown that infants are not born with the Mutans streptococci 

bacteria, but seem to acquire these bacterial colonies around the time of tooth eruption 

(12-24 months of age). The transmission of these bacteria occurs from the parent/care

giver to the infant through saliva contamination such as kissing, sharing eating utensils to 

test the temperature of food, and/or cleaning pacifiers with mothers' saliva. Weiss et al. 

(2003) stated that children are at a higher risk of acquiring dental caries if the 

mother/primary caregiver has a high incidence of dental caries. Therefore, it is 

recommended that the parent/caregiver be examined for dental caries prenatally or 

postnatally by the child's first birthday to determine the child's dental caries risk status. 

This early examination of the parent/caregiver would provide time for an early 

jntervention of an antimicrobial therapy that may reduce the bacterial transmission 

(Douglass, Douglass, & Silk, 2004 ). 

Access to Care 

Dental care for populations of a lower socioeconomic status is often considered a 

luxury. The limited finances and the lack of dental insurance make acquiring dental 

treatment seem impossible to much of this population. The National Survey of 

Children's Health, a survey that was conducted by the National Center for Health 

Statistics of the Centers for Disease Control and Prevention (CDC), provides statistics for 

Texas children based on parental reports USDHHS, Maternal & Child Health Bureau 

(2005). The findings of this parental survey revealed that only 54.4% of Texas children 

had a preventive dental visit within the past year; 4.6% missed 11 or more days of school 

due to dental problem within the year; and 24.8% lacked consistent insurance coverage 
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within the year. Although these statistics represent a small portion of the children of 

Texas, the data provides an illustration of the oral health disparities for Texas children. 

The assumption is made that if children are not receiving early preventive services, there 

is a strong possibility that they are at a higher risk for experiencing some level of dental 

disease at some time later in their life (USDHHS, 2005). A report on oral health in 

America by the Surgeon General cited several reasons that individuals do not seek 

preventive dental services. Those reasons include a perception that there is not a dental 

problem, absence of teeth, high cost of care, and fear of the dentist/dental treatment 

(USDHHS, 2000a). A parent's dental perception or phobia may be directly related to the 

level of dental care they seek for their children (Kelly et al., 2005). 

Kelly et al. (2005) interviewed eight focus groups (n=144) in a qualitative study 

that consisted of Medicaid enrolled caregivers of children ages 4 to 12 in Jefferson 

County, Kentucky. The researchers identified barriers to receiving dental care such as 

finding dentists who accept Medicaid, inability to schedule convenient appointments, 

lack of transportation, and a negative experience with discrimination. Within the focus 

group discussions, the researchers noted that the caregivers sought dental care mainly as 

emergency care rather than preventive care. 

The majority of children enrolled in Head Start Programs, are receiving Medicaid. 

support. HSGD attempts to find dental homes for their clients. The challenge is finding 

Medicaid participating dentists in the areas where the client lives (D. Boyd, personal 

communication, October 20, 2007). According to a brief from the Forum for State 

Health Policy Leadership, the National Conference of State Legislatures, the limited 
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access to Medicaid providers is a nation wide problem. The brief cited limitations as 

only a small number of dentists enroll to be Medicaid providers and of those enrolled 

only a small percentage treat Medicaid patients. The data suggested that there is a need 

to encourage more dentists to treat low-income children; however, most dentists claim 

that low reimbursement and added paperwork was the main reasons that they opted not to 

participate (Gehshan, Hauck, & Scales, 2000). 

Many disparities exist and all play a role in the non-utilization of dental services. 

Educating parents on the need for and benefits of preventive dental services is a 

beginning. State and local government must provide programs that enable low-income 

families to receive early preventive dental care for their children, and encourage more 

,dentists to provide dental care for low-income children. 

Early Childhood Caries (ECC) 

Early childhood caries (ECC)is the most severe form of dental caries that affects 

young children and has a strong association with nutritional behaviors and practices 

(Berkowitz, 2003). The prevalence of ECC is considerably higher among children of the 

minority and lower socioeconomic populations, most notably the Hispanic population 

(13-29%) (Chu, 2007). Shiboski et al. (2003) evaluated the role of race/ethnicity in the 

occurrence of ECC in a California Head Start (HS) and Non-HS cohort of preschool 

children (n=2,520). The study utilized data collected from an oral examination and a 

questionnaire. Dietary and feeding habits (i.e. bedtime feeding practices and exposure to 

sweet substances) were categorized as variables and logistic regression models were used 

to examine the effect of race/ethnicity on ECC. The results suggested that HS Asians and 
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Latino/Hispanics had the largest prevalence of ECC (30-33%) and untreated cavities (49-

54%) (Shiboski et al., 2003). 

An exploratory study conducted by Bray, Branson and Williams (2003) examined 

a convenience sample (n=74) of children ages one to five years and surveyed their 

parents who were enrolled in a Women, Infants, and Children program in Kansas City. 

The study examined socioeconomic status (SES), race/ethnicity, early childhood caries 

status, and feeding habits. The results of the study suggested that African American 

children (21.9%, n=16) and Mexican American children (9.6%, n=7) had the highest 

incidence of ECC when compared to the Non-Hispanic White children ( 4.1 %, n=3). The 

majority of the sample population fell in the SES categories with an annual household 

jncome of $10,000 or less (35.2%, n=25) or between $11,000-20,000 (45.1 %, n=32) 

(Bray, Branson & Williams). 

According to the American Academy of Pediatric Dentistry (AAPD) (2007), 

"early childhood caries is the presence of one or more decayed (noncavitated or cavitated 

lesions), missing ( due to caries), or filled tooth surfaces in any primary tooth in a child 71 

months of age or younger" (p. 1 ). The beginning signs of ECC are white spots that form 

on the tooth, localized to the primary maxillary incisors (top front teeth), because of the 

dissolution of the enamel crystalline matrix. As the lesion progresses, more of the 

enamel is cavitated (broken down and spreads to deeper structures of the tooth) and is 

usually dark in color. The lesions progress or spread from the front of the mouth to the 

occlusal (chewing) surface of the upper primary molars (Berkowitz, 2003). 
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As in the dental caries process, ECC requires that deciduous teeth are present, the 

specific bacteria Mutans streptococcus is present, and then an exposure to a fermentable 

sugar source, which is usually frequent and over long periods of time (Chu, 2007). In the 

case of infants or small children who are allowed to drink milk, juice, or soda from a 

"sippy" cup or bottle throughout the day or night, it is this constant tooth exposure to a 

sugary substance that will provide the perfect environment to begin the dental caries 

process and continuous breakdown of the enamel tooth structure at a very rapid rate 

(Gussy et al., 2006). In children with ECC, high levels of the Mutans streptococcus 

bacteria have been measured that exceed 30% (normal levels equal 0.1 %) of the bacterial 

flora (Berkowitz, 2003). Controlling these high levels of bacteria is paramount in 

reducing the dental caries disease cycle. 

The long term effects of ECC may contribute to: poor systemic health, stunted 

growth, malnutrition, and poor oral health in the adult years (Sheiham, 2006). Social and 

psychological effects are difficult to measure, but many studies reveal that children who 

suffer the shame of diseased/decayed teeth have a poor self image and a lowered self 

esteem (AAPD, 2007; Gussy et al., 2006). 

Repercussions of Dental Caries Experience 

When a child presents with dental caries, the disease process will continue to 

progress until the tooth has been treated and the caries process is arrested. When the 

dental caries progresses and reaches the nerve of the tooth, pain and infection are 

inevitable (O'Hehir, 2007). The pain and infection can alter the child's ability to 

function and be productive. The CDC (2002) reported that children of lower 
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socioeconomic status are 12 times more likely to miss school due to dental related 

illness/infections than their more affluent counterparts. The ramifications associated with 

untreated dental caries can be related to difficulties learning, speaking and acquiring 

proper nutrition. Amschler (2003) stated that children who suffer from maladies 

associated with dental disease are more likely to be under weight, have a low self-esteem, 

miss school or lack the ability to pay attention. For very young children, the ability to 

verbalize the source of pain and discomfort of a toothache is very challenging and 

difficult. Unless the parent/primary care giver is educated on the signs and symptoms 

associated with dental infection, the cause may go untreated until the infection has 

become severe enough to require medical attention (Sheiham, 2006). 

The longer a carious lesion is left untreated, the more extensive tooth damage can 

occur and the more costly the dental treatment needed to repair the damage. Based on a 

2007 fee schedule from the Child Study Center in Fort Worth, Texas, Table 1 presents a 

comparison of cost for preventive services versus restorative services. The cost of dental 

care for children covered by Medicaid affects tax payers and puts an undue burden on the 

state and local governments. This financial comparison shows that prevention is far more 

cost effective than allowing disease to progress, which results in the need for restorative 

treatment. Depending on the age of the child, the numbers of teeth present in the mouth, · 

and the extent of dental caries will depend on the type and costs of treatment. Cases of 

severe ECC requiring hospitalization and sedation could cost in the thousands of dollars 

(S. Shetter, personal communication, November 7, 2007). 
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Table 1 

A Comparison of Preventive and Restorative Dental Services 

Preventive Services Restorative Services 

Cost($) 

55.00 

22.00 

31.00 

Procedure 

Child Prophylaxis 

Topical fluoride 
application 

Sealant - per tooth 

Cost($) 

70.00-88.00 

90.00-110.00 

109.00 

162.00-190.00 

88.00-165.00 

275.00-389.00 

Cost varies 
(restorative 
treatment + general 
anesthesia and 
hospital costs) 

Source: Child Study Center, Charges for Dental Services (2007). 

Prevention/Intervention-Nutrition 

Procedure 

1 surface filling 

2 surface filling 

Pulpotomy (removal 
of infected nerve) 

Stainless Steel 
Crown 
Extraction 

Space maintainer 

Hospital/sedation 
Cases of Severe 
ECC 

Prevention of dental caries must begin at a very early stage. Weiss et al. (2003) 

states that the ideal time to begin prevention is with education of the expectant mother. 

Interventions need to include an oral health risk assessment of the mother to determine 
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the level of caries present and should follow with restoration of active carious lesions and 

antimicrobial treatments to reduce the levels of Mutans streptococci. Oral hygiene 

instruction should include tooth brushing and flossing, as well as nutritional counseling. 

This counseling should stress control of bottle and breast feeding on demand, not putting 

the baby to bed with a bottle filled with fruit juices ( combined sugar and acidity) or any 

other sweetened liquid, control of frequent high carbohydrate snacks, and an explanation 

of the damage that can occur to the teeth because of these practices. Mothers should be 

encouraged to wean babies from the bottle by 12 months of age or earlier (Gussy et al., 

2006; Weiss et al., 2003). Early and regular dental exams of the child when the first teeth 

erupt in the mouth are very important to diagnose the early stages of dental caries and 

,provide therapeutic interventions before cavitation of any carious lesions occurs. 

Mobley (2005) suggests that ECC may be more closely associated with feeding 

practices and exposure to refined sugars rather than formula or breast-feeding. The 

consumption of these refined sugars and starches are digested by the bacteria in the 

mouth and cause a drop of the pH to less than 5.5. The prolonged level of acidity in the 

mouth relates directly to the rapid destruction of the enamel. Fruit drinks, sweetened 

juices, and sodas are responsible for ECC, poor bone health in the future and a risk for 

childhood obesity (Mobley). Education on proper food and beverage choices and oral 

hygiene practices early in the child's life will provide the early intervention and 

prevention of ECC as well as other potential systemic diseases or conditions. 

Berkowitz (2003) suggests that an antimicrobial therapy be implemented to 

address· the "infectious component of the disease" and reduce the high levels of Mutans 
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streptococci (p.307). A double blind experimental study by Lopez, Berkowitz, 

Spiekerman, & Weinstein (as cited in Berkowitz, 2003) of 83 Puerto Rican babies 12 to 

19 months of age at high risk for ECC utilized a topical antimicrobial as a caries 

prevention regimen. In the study, a 10% povidone-iodine solution was applied to the 

dentition bimonthly for 1 year in the experimental group (n=39), and a placebo solution 

was applied with the same method to the control group (n=44). The results of the study 

showed that approximately 91 % of the experimental subjects and 54% of the control 

subjects had 12 months of a disease free state (log-rank statistic! 0.28, two-sided, p= 

0.001). The study results also stated the need for a larger more in-depth trial to provide 

legitimate evidence for the use of the 10% povidone-iodine treatment as a routine 

,prevention method for ECC. 

Chlorhexidine gluconate, an antimicrobial agent, has been shown to be effective 

in the reduction of Mutans streptococcus bacteria when used in combination with other 

caries prevention therapies (i.e., tooth brushing and fluoride exposure) (Barber & 

Wilkins, 2002). Studies by Anderson, Bales and Omnell, in addition to Persson, 

Truelove, LeResche, and Robinovitch ( as cited by Barber & Wilkins, 2002) suggest a 

regimen to assist in the reduction of the Mu tans streptococcus levels in the mother or 

primary care giver. The use of a half-ounce of 0.12% Chlorhexidine mouthwash may be 

swished in the mouth for 30-seconds for a 2 to 6 week period. Chlorhexidine mouthrinse 

is not recommended for children and infants due to the possibility of swallowing the 

agent (Featherstone, 2006). Douglass et al. (2004) recommended that mothers chew 

Xylitol ·gum four times daily to reduce the Mutans streptococci bacteria, which can 

18 



ultimately reduce the caries risk to their babies. Xylitol is a sugar alcohol, sugar 

substitute that is not fe~entable by the Mutans streptococcus bacteria thereby reducing 

the food source needed by the bacteria (Harris & Garcia-Godoy, 2004). A recent study 

by Makinen et al. (as cited in Featherstone, 2006) evaluated xylitol chewing gum use in 

5-year-olds. The results suggested a reduction of Mutans Streptococci and plaque. 

Fluoride Varnish Programs 

It is common knowledge that fluoride is an effective caries prevention agent. 

Fluoride may be found in water, toothpaste and mouth rinses. For a high caries risk 

patient, stronger concentrations of fluoride are recommended (Featherstone, 2006). 

Fluoride varnish is a high concentration of fluoride (approximately 22,600 parts per 

,million) in a resin matrix that is professionally applied by painting it on teeth and is then 

allowed to remain on the surface for 4 to 12 hours. As soon as the varnish makes contact 

with the saliva it solidifies and adheres to the tooth surface. The varnish can be easily 

removed by tooth brushing after the recommended period of time has elapsed. Unlike 

other fluoride treatments (rinses or gels), there is little risk to the patient of overdose with 

the fluoride varnish due to the medium in which it is applied. The longer exposure time 

allows the fluoride to reach maximum uptake of the enamel surface. Any areas of early 

enamel demineralization will be strengthened due to the absorption of the fluoride 

crystals into the weakened enamel matrix (Diefenderfer, 2003). 

Unfortunately, there are limited studies published on fluoride varnish programs 

for dental caries prevention in the U.S. However, many states are now implementing 

programs that apply fluoride varnish as a viable preventive service. Most of these 
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programs are implementing a fluoride varnish application at the well baby exams in the 

public health pediatrician's office, while other programs are implemented by the dental 

community in school based programs. In a synopsis report by the Centers for Disease 

Control and Prevention (2005) approximately 15 states had reported having some type of 

fluoride varnish programs in place. These states were Alaska, Washington, Idaho, 

Nevada, Texas, Kansas, Iowa, Wisconsin, Kentucky, Tennessee, Virginia, North 

Carolina, South Carolina, Georgia, and Maine. 

A 2006 report by the American Dental Association Council on Scientific Affairs 

stated that the evidence suggested that two or more fluoride varnish applications per year 

at 3 to 6 month intervals were recommended for the prevention of dental caries in high

risk populations. The varnish applications should continue until the child is 6 years of 

age or is no longer considered a high risk category. Fluoride varnish treatments are 

simpler, quicker, and less traumatic. The varnish reduces the risk of overdose to the 

patient when compared to other forms of topical fluoride treatments in children under the 

age of five. 

A study by Quinonez et al. (2006) examined the cost-effectiveness of fluoride 

applications incorporated into well-child visits of Medicaid-enrolled children in 

comparison to dental treatment in non-hospital and hospital settings. The children in the · 

study ranged in ages from 9 to 42 months. A fluoride varnish was applied to the 

children' s teeth at the pediatrician' s office at 9, 18, 24, and 36 months and was compared 

to no fluoride varnish intervention. The results showed that the fluoride varnish, at a cost 

of $16.00 per application, was effective in reducing early childhood caries in low 
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socioeconomic populations but was not cost saving in the first 42 months of life. The 

researchers suggested that studies with varying parameters and a longitudinal cohort are 

needed in the future to show total cost reductions and benefits (Quinonez et al., 2006). 

Much of the evidence that has been published on the use of fluoride varnishes as 

an anti-caries treatment comes from studies that have been performed in Europe over the 

past two decades. European dental health professionals have utilized a 5% sodium 

fluoride varnish to apply to the teeth of at-risk children. Many European studies have 

indicated that this modality of fluoride application prevents and reduces dental caries 

(Marinho et al., 2002). A recent study by Skold, Petersson, Lith and Birkhed (2005) 

evaluated a school-based fluoride varnish program and caries incidence on 13 to 16-year

old children (n=758) in high, medium and low risk areas in Sweden. Fluoride varnish 

was applied to 4 groups: (a) 2 times a year at 6-month intervals, (b) 3 times a year with 

1- week intervals, ( c) 8 times per year with I -month intervals, and ( d) a control group that 

received no treatment. The results suggested that in all areas of caries risk, the control 

group had the highest caries incidence. The greatest difference occurred in the high risk 

areas of Sweden with a mean of 3.05 ± 3.37 cases of new caries compared to a mean of 

0.54 ± 1.26 cases of new caries for group 3, a mean of 0.95 ± 1.67 cases of new caries for 

group 1 and a mean of 1.40 ± 1.89 cases of new caries for group 2 (p< 0.001) than any of 

the fluoride varnish groups. In the U.S., fluoride varnishes have been approved by the 

Food & Drug Administration (FDA) as cavity varnishes and desensitizers only. 

Following the European research, U.S. dental health professionals have been using 
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fluoride varnishes in an "off label" manner in programs that target children from 1-5 

years of age with a moderate to high dental caries risk (Holleran et al., 2003). 

A recent two-year randomized clinical trial examined the effectiveness of fluoride 

varnish in preventing early childhood caries (ECC). The study was performed on 376 

caries free low-income children ages 6 to 44 months of Chinese or Hispanic San 

Francisco families who participated in Well Child Clinics; Women, Infants, and Children 

Supplemental Nutrition Programs; and dental clinics. The children were randomly 

assigned to three groups. All groups' parents received oral health counseling, one group 

received counseling only, one group received counseling plus fluoride varnish application 

once per year (total of two attempted applications) and the last group received counseling 

plus fluoride varnish application twice per year (total of four attempted applications). 

The results showed a significantly reduced rate of dental caries over a two year period 

with a decrease of dental caries in the fluoride varnish groups versus the control group. 

The results were: counseling only, n=42 with caries; counseling and two varnish 

applications, n=23 with caries; counseling and 4 varnish applications, n= 14 with caries 

(Weintraub et al., 2006). 

In 2001, the Centers for Disease Control and Prevention (CDC) published 

recommendations for using fluoride to prevent dental caries. Within the document, the 

CDC recognized and provides their support of the value and benefits of fluoride varnish 

treatments based on the European research for the use of this "off-label" method of caries 

prevention. 
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Overview of Head Start 

Head Start is a division of the USDHHS. Head Start's purpose for enrolled 

children birth to 5 years of age is the provision of physical health, mental health, child 

development and early education. The purpose of Head Start is to reach that portion of 

the population that has limited access to care and is of a lower socioeconomic status 

(HSGD, 2007a). With that in mind, providing preventive oral health services and 

education to children early in life (birth to five years of age) and their parents may 

improve health and well being with expectations for a brighter future. More specifically, 

HSGD's mission is to "provide children with the foundation of skills and knowledge they 

need to be successful in school and life and fosters self-reliant families and communities" 

{HSGD, 2007b ). HSGD relies on support from community volunteers, grants, and 

monies from the federal government on both the state and national levels (HSGD, 

2007a). 

Current oral hygiene programs of HSGD consist of screenings, classroom 

education to children, pamphlets for parents, and a required dental visit prior to entering 

the program. Once enrolled in the program, parents are encouraged to take their children 

to the dentist twice a year (D. Boyd, personal communication, October 21, 2007). HSGD 

strongly encourages a dental exam be performed on the child prior to entry but no later 

than 90 days following entry (D. Boyd, personal communication, October 21, 2007). 

This may be a challenging task for HSGD families due to the fact that many may lack 

funds, dental insurance, or transportation. HSGD has a variety of dental providers that 

will treat client referrals. If the families cannot afford the treatment, HSGD will cover 
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those expenses. Follow-up to assure that children are making these dental visits is 

difficult due to the lack of personnel (D. Boyd, personal communication, October 21, 

2007). 

Target Population/Socioeconomic Status 

Head Start programs target children of low income families in hopes of improving 

the mental and physical health for a lifetime. Enrollment into HSGD dictates that the 

families submit income information reporting all primary and secondary income for the 

year. Based on this information, the staff will place families into the program according 

to the level of need and space availability (HSGD, 2007c). Requirements for enrollment 

into Head Start include families that qualify for public assistance and have a family 

income of $10,210 to $34,570 based on a family unit of 1-8 members. An extra $3 ,480 is 

added for each additional member in families with more than eight (USDDHS, 2007). 

Approximately 75% of the children enrolled in HSGD are also enrolled in Medicaid (D. 

Boyd, personal communication, October 21, 2007). 

The population for this study consisted of a majority of Hispanic/Latino ( 46. 7%) 

and Black/ African American ( 48 .9%) children. Oral health status varies among all 

populations; however, research has identified specific races and socioeconomic groups 

that are at greater risk for disparities in oral health. Healthy People 2010 states, "the level 

of untreated dental caries among African American children (36 percent) and Hispanic 

children ages 6 to 8 years ( 43 percent) is greater than for white children (26 percent)" 

(USDHHS, 2000b, p.3, section 21). Within low socioeconomic populations, dental caries 

is almost an epidemic (Weiss et al., 2003). Due to inadequate access to care, children of 
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lower socioeconomic status are more likely to experience advanced dental disease and 

have less exposure to dental care than those of middle to upper socioeconomic status 

(Kelly, Binkley, Neace, & Gale, 2005). The assumption of this study is that children 

enrolled in Head Start programs fall in the poverty level; therefore, they are at higher risk 

of advanced dental disease. 

Program Model 

The Texas Dental Hygienists' Association (TDHA), through collaboration with 

HSGD, is interested in providing oral hygiene education, screening, and preventive 

services such as a fluoride varnish application for the children without additional cost to 

HSGD. Healthy Start for Texas Teeth is a pilot program developed by TDHA that plans 

Jo provide fluoride varnish applications to HSGD children ages 3 to 5. The desire of 

TDHA, based on results from the Healthy Start for Texas Teeth pilot program, is to 

implement preventive services in other Head Start programs in Texas (T. Patrick, 

personal communication, July 16, 2007). 

The model utilized for the basis of the TDHA's Healthy Start for Texas Teeth 

program is from the Association of State and Territorial Dental Directors (AS TDD; 

2003a) Seven-Step model: Assessing Oral Health Needs (Appendix C). The ASTDD is 

a governmental oral health agency that provides leadership and guidance for state and 

territorial oral health initiatives (ASTDD, 2007). The Seven-Step model was designed by 

the ASTDD to provide tools and information for any organization to perform a needs 

assessment and plan an oral health program. 
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The TDHA, in collaboration with HSGD, formed a committee and developed 

goals and objectives for the Healthy Start for Texas Teeth oral health program, and 

performed screenings among a convenience sample of children enrolled in various HSGD 

centers. Based on the analysis of the assessment data for this study, the TDHA will 

determine the appropriate oral health interventions. These interventions might include 

oral hygiene instruction for the children and parents, and fluoride varnish applications. 

Summary 

Preventive oral health initiatives such as oral hygiene education, sealant 

applications, nutritional counseling, and fluoride varnish programs provide countless 

benefits for the psychological and social development and well being of children. Most 

,of the literature reviewed for this study stated benefits of improved systemic health, 

higher self-esteem, improved school performance with less school absences, and 

increased socialization from the incorporation of oral health prevention/interventions. 

The cost for preventive services is far less than the cost for restorative services. 

Preventive services are less painful, time consuming and traumatizing than restorative 

procedures. Simple measures such as providing fluoride varnish for low-income children 

at high risk for dental caries is cost-effective and important to improve their opportunity 

for a better quality oflife. 
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CHAPTER III 

METHODS 

The purpose of this study was to determine the oral health status of children three 

to five years of age currently enrolled in HSGD programs. Pre-existing data that was 

collected by the TDHA in April 2006 was analyzed for the current study. Statistical 

analysis was performed to determine if there was any association between ethnicity, age 

and gender in relation to dental caries experience, treatment urgency and ECC. The study 

analyzed data to see if the length of time a child was enrolled in the HSGD program 

predicted dental caries, ECC or treatment urgency. This chapter will present the 

following: a) Population and Sampling, b) Data Collection Procedures, and c) Data 

Analysis. 

Population and Sampling 

The participants for this study were three to five year old children who were 

currently enr0lled in HSGD programs for one month to two years (N=l37) and whose 

parent or guardian signed the consent form. The convenience sample consisted of both 

males (46.7%) and females (53.3%). Ethnicities of the sample were Black/African 

American (48.9%), Hispanic/Latino (46.7%), Asian (1.5%), White (1.5%), and Multi

racial (1.5%). Of the 26 Head Start centers in Dallas, Texas (approximately 4,000 

students), four HSGD centers were chosen for the screening process. These centers were 
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East Dallas located in Northeast Dallas, A. M. Brooks located in Southwest Dallas, Lake 

West located in West Dallas, and Oak Cliff located in South Dallas. Surveys and 

parental/guardian informed consents were hand delivered by Head Start staff to a 10% 

convenience sample ( approximately 400 out of 4000 children) two weeks before the 

screening day. Unfortunately, only 13 7 students returned permission slips to participate 

in the screening process, a return rate of 32.4%. A follow-up to increase the response 

rate was not performed due to a lack of time and staff availability. The study was 

approved by the Institutional Review Board (IRB) of Texas Woman's University on May 

17, 2007 (Appendix A) and was determined to be exempt from further review. 

Permission to utilize the data was given from the TDHA president (Appendix B). 

Data Collection Procedures 

The TDHA collected the data from the dental screening using the Basic Screening 

Survey (BSS) Oral Health Screening Assessment Form (Appendix C) and the Parent 

Survey (Appendix D) which was analyzed by the investigator. The screening was 

performed utilizing the ASTDD BSS tool (2003). The BSS is a standardized dental 

screening tool that is simple enough for dental or non-dental examiners to utilize. 

Information gathered is based strictly on observations made by visually inspecting the 

child's dentition. Based on certain criteria outlined by the BSS, a code is given for each 

category examined (ECC, untreated cavities, and caries experience). To improve inter

rater reliability, an orientation was provided for the volunteer examiners via a reference 

guide and group discussion for calibration purposes. The children who presented with 

parental consent forms were screened by one of three volunteer examiners: two dentists 
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or one dental hygienist. A one time application of fluoride varnish was placed on the 

child immediately following the screening as a benefit for participating in the screening 

process. All forms were given a code that corresponded with the child being screened. 

All efforts were made to maintain anonymity of the study participants. The screenings 

were held at the four selected HSGD centers, and the examiners used a flashlight and 

tongue blade to examine the participants' dentitions. The examiner recorded gender, 

race/ethnicity, and age on the Oral Health Screening Form (Appendix D). The data 

scribe, a dental hygienist from TDHA, recorded on the screening form the examiner's 

intra-oral findings of prevalence of early childhood caries, untreated carious lesions 

(cavities), caries experience (treated decay), and treatment urgency. Appropriate 

,infection control measures were taken according to ASTDD guidelines to protect 

examiners and the participants. When all documentation of screenings had been 

completed, HSGD staff made copies of the completed surveys and screening forms and 

presented those to the TDHA program coordinator. The investigator received completed 

surveys and screening forms from the TDHA program coordinator. The investigator will 

return all forms to the TDHA program coordinator upon completion of the study. 

Instrumentation 

The assessment instruments utilized in this study were the BSS Oral Health 

Screening Form (Appendix D) and a nine question parent survey (Appendix E). The BSS 

screening is not intended to be a thorough clinical exam, but a means to evaluate and 

determine gross dental or oral lesions (AS TDD, 2003). The BSS utilizes a scoring 

system· to measure the screening variables: untreated cavities, caries experience, early 
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childhood caries, and treatment urgency. A score of "1" designates the condition of 

dental caries is present and a score of "0" designates it is not present. For the variable of 

treatment urgency the scoring is as follows: 0=no obvious problem, 1 =early dental care 

needed and 2=urgent care needed. The BSS is a standardized screening tool that has been 

used nationwide to report data to the CDC, National Oral Health Surveillance System as 

well as published in the literature (Beltran-Aguilar, et al., 2003; CDC, 2004; 

Massachusetts Oral Health Collaborative, 2005; National Institute of Dental and 

Craniofacial Research, 2000; South Carolina Department of Health and Environmental 

Control, 2007). Reliability and validity information on the instrument has not been 

reported. 

The second instrument was a nine question survey (Appendix E) that was 

completed by the child's parent or guardian. The questionnaire provided information on 

time enrolled in the HSGD program, oral hygiene practices, nutritional practices at home, 

feeding practices, fluoride exposure, dental visits, and access to dental care. This study 

utilized data on the time enrolled in HSGD program, dental visits, and access to dental 

care for analysis purposes. Due to time constraints and administrative barriers, the 

Spanish version of the Parent Survey was not available for inclusion in the screening 

process. 

Data Analysis 

The screening and survey data was analyzed by using the Statistical Package for 

Social Sciences (SPSS) software. Nonparametric Chi-square test of association was used 

for the following hypotheses: 
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1. to determine if there was any statistically significant association of dental 

caries or ECC among ethnicities, age or gender in the children participating in 

the HSGD program 

2. to determine if there was any statistically significant association among 

HSGD center locations and dental caries or ECC in children participating in 

the HSGD program 

3. to determine if there was any statistically significant association among dental 

caries, ECC or treatment urgency 

Logistic regression was performed on the following hypotheses: 

4. to determine if dental caries will significantly predict treatment urgency 

5. to determine if the length of time in the HSGD program will significantly 

predict dental caries, ECC or treatment urgency 

6. to determine if access to dental care will significantly predict dental caries 

status 

Frequencies were run on all data to determine percentages of the variables for ethnicity, 

gender, and age. 
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CHAPTER IV 

RESULTS 

The purpose of this study was to assess the oral health status of children three to 

five years of age through assessments conducted in 2006 in the Head Start Programs of 

Greater Dallas. The results of the statistical analysis of this data were addressed by 

examining each of the null hypotheses and the statistical tests performed for each of those 

hypotheses. 

Demographics 

A total of 13 7 children from the four HSGD centers were included in the current 

, study. For the purpose of this study, demographics were categorized by ethnicity, age 

and gender as displayed in Table 2. The largest representation of ethnicity was African 

American (48.9%) and Hispanic/Latino (46.7%). The participants were almost equally 

divided with regards to gender, with females comprising the majority (53.3%). The 

participants !"anged in ages with 20.4% at age 3, 54.0% at age 4, and 25.5% at age 5. The 

mean age was 4.05 ± .679 years. 
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Table 2 

Frequencies and Percentages of Ethnicity, Age, and Gender 

Partici12ant 
n % 

Ethnicity 
White 2 1.5 

Black/ African American 67 48.9 

Hispanic/Latino 64 46.7 

Asian 2 1.5 

Multi-racial 2 1.5 

Age 

3 years 28 20.4 

4 years 74 54.0 

5 years 35 25.5 

Gender 

Male 64 46.7 

Female 73 53.3 

Hypotheses 

Hypothesis One 

A non-parametric Chi-Square test of association with Cramer's V for significance 

was used to test the null hypothesis that there will be no statistically significant 

association of dental caries or early childhood caries among ethnicities, age, or gender 

in children participating in the HSGD program. The results of the analysis, as seen in 
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Table 3 suggests that there is no significant association of untreated cavities (dental 

caries) or ECC among ethnicity, age, or gender. A secondary analysis of the data suggest 

that there is a moderately strong association of dental caries experience among ethnicity 

with the Hispanic/Latino population at 62.7% compared to the Black/African American 

population at 37.3% (Cramer's V=.251, p<.05). 

Table 3 

Frequencies and Percentages of Caries Experience, Untreated Cavities, and ECC Among 
Ethnicities, Age, and Gender 

Untreated 
Caries ExQ Cavities ECC 

n % n % n 

, Ethnicity 

Black/ African American 22 37.3 12 50.0 12 

Hispanic/Latino 37. 62.7 12 50.0 11 

Age 

3-year-old 10 16.7 3 12.5 3 

4-year-old 31 51.7 13 54.2 13 

5-year-old 19 31.7 8 33.3 7 

Gender 

Male 30 50.0 12 50.0 12 

Female 30 50.0 11 50.0 11 

Note. Cramer' s V for Caries Experience and: Ethnicity=.251, p=.004; Age=.133, p=.299; 

Gender=.058, p=.496 

Cramer's V for Untreated Cavities (dental caries) and: Ethnicity=.011, p=.901; 

Age=. I 09, p=.459; Gender=.033, p=.709 

% 

52.2 
47.8 

13.0 

56.5 
30.4 

52.2 

47.8 

Cramer's V for ECC and: Ethnicity=.009, p=.913; Age=.089, p=.594; Gender=.052, 

p=.553 
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Hypothesis Two 

A non-parametric Chi-Square test of association with Cramer's V for significance 

was used to test the null hypothesis that there will be no statistically significant 

association among HSGD locations and dental caries or early childhood caries in 

children participating in the HSGD program. The results of the analysis suggest that 

there is a moderately significant association of untreated cavities (dental caries) among 

the four HSGD locations. Although not significant, there is also a moderately strong 

relationship of ECC among the four HSGD sites. The Oak Cliff location had a higher 

incidence of untreated cavities (50.0%) and ECC (47.8%) than the other locations 

(Cramer's V untreated cavities=.248, p<.05). A secondary analysis of the data suggests 

,while not a statistically significant pattern exists, there was a slightly higher percentage of 

children with dental caries experience at the A. M. Brooks Center (30.0%) when 

comparing all four locations (Table 4). 
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Table 4 

Frequencies and Percentages of Caries Experience, Untreated Cavities, and ECC Among 
HSGD Locations 

Untreated 
HSGD Locations Caries Exp Cavities 

n % n % 

Lake West 12 20.0 1 4.2 

A. M. Brooks 18 30.0 4 16.7 

East Dallas 15 25.0 7 29.2 

Oak Cliff 15 25.0 12 50.0 

Note. Cramer's V Caries Experience=.212, p=.104 

Cramer's V Untreated Cavities (dental caries)=.248, p=.044 

Cramer's V ECC=.229, p=.076 

Hypothesis Three 

ECC 

n % 

1 4.3 
4 17.4 
7 30.4 
11 47.8 

A non-parametric Chi-Square test of association with Cramer's V for significance 

was used to test the null hypothesis that there will be no statistically significant 

association among dental caries, early childhood caries, or treatment urgency. The 

results suggest there was a perfect relationship between untreated cavities ( dental caries) 

and ECC in relation to treatment urgency (p<.0001). There was an indication that 

100.0% of the children with untreated cavities ( dental caries) and 100.0% of the children 

with ECC had a need for early dental care (see Table 5). The dental screening identified 

only t'Yo children in need of urgent dental care. These were not included in the analyses. 
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Table 5 

Frequencies and Percentages of Caries Experience, Untreated Cavities, ECC and 
Treatment Urgency 

Untreated 
Treatment Urgency Caries Ex:g Cavities ECC 

n % n % n 

No Obvious Problem 48 80.0 0 0.0 0 

% 

0.0 

Early Dental Care 12 20.0 21 100.0 22 100.0 

Note. Cramer's V Caries Experience=.090, p=.297 

Cramer's V Untreated Cavities (dental caries)=l.000, p<.0001 

Cramer's V ECC=l.000, p<.0001 

Hypothesis Four 

Logistic regression was performed to test the null hypothesis that dental caries 

will not significantly predict treatment urgency. Logistic regression could not be 

completed for untreated cavities ( dental caries) or ECC and treatment urgency because 

there was a perfect correlation between them. A secondary analysis for dental caries 

experience predicting treatment urgency as demonstrated in Table 6, suggest that dental 

caries experience is not a significant predictor of treatment urgency. 
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Table 6 

Logistic Regression of Dental Caries Experience on Treatment Urgency 

Caries 
Exp 

B 

-.486 

SE Wald df 

.469 1.074 1 

95%CI 

p Exp(B) Lower Upper 

.300 .615 .246 1.542 

Note. Logistic regression could not be completed for untreated cavities or 'ECC and treatment 

urgency due to a perfect correlation between them. (Cramer's V=l.000, p<.0001) 

'Hypothesis Five 

Logistic regression was perfo~ed to test the null hypothesis that the length of 

time in the HSGD program will not significantly predict dental caries, ECC, or treatment 

urgency. The results of the analysis, as demonstrated in Table 7, suggest that there was 

no significance to the prediction of length of time in the program on untreated cavities or 

ECC or treatment urgency. However, a secondary analysis of dental caries experience 

being predicted by length of time in program suggests that there is only a marginally 

significant prediction. 
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Table 7 

Logistic Regression of Months in Program (MIP) on Dental Caries Experience, ECC, 
Untreated Cavities, and Treatment Urgency 

95%CI 

B SE Wald df p Exp(B) Lower Upper 

Dental Caries Ex2erience 

MIP .033 .018 3.249 1 .071 1.033 .997 1.071 

ECC 

MIP -.005 .022 .043 1 .836 .995 .953 1.039 

Untreated Cavities 

,MIP -.005 .022 .043 1 .836 .995 .953 1.039 

Treatment Urgency 

MIP -.003 .023 .015 1 .904 .997 .954 1.042 

Note. Months in program ranged from 1 to 53 months. (Tests results for ECC and untreated 

cavities were the same) 

Hypothesis Six 

Logistic regression was performed to test the null hypothesis that access to dental 

care will not significantly predict dental caries status. A frequency distribution (Figure 

1) demonstrates data from the screening of the HSGD children that the majority (82.4%, 

n-113) had very good or good oral health. A very small proportion of the children 

(17.5%, n=24) displayed poor or very poor oral health. 
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overall health 

.00 1.00 2.00 3.00 

Figure 1. Descriptive statistics demopstrating oral health of HSGD children 

Note. .00 indicates very poor oral health and 3.00 indicates very good oral health 

.00 =inclusion in all three oral disease categories (untreated cavities, caries 

experience and ECC) 

l .OO=inclusion in 2 of the oral disease categories 

2.00=inclusion in 1 of the oral disease categories 

3.00=not included in any of the oral disease categories 

A frequency distribution (Figure 2), of information gathered from the parental survey on 

access to care, demonstrates that 47.4% (n=65) stated no access to dental care, 30.7 

(n=42) stated having access to dental care and 21.9% (n=30) gave no response to the 
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question. The results of the analysis suggest that having access to dental care did not 

predict having better oral health than not having access, Beta=.064, t=.740, p=.460. 
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Access 

no answer yes no 

Figure 2. Descriptive statistics demonstrating access to dental care 

Note. "No answer" indicates no response given by parent for access to dental care 

"Yes" indicates positive access to dental care 

"No" indicates no access to dental care 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

The purpose of this study was to assess the oral health status of children three to 

five years of age through assessments conducted in 2006 in the Head Start Programs of 

Greater Dallas. This chapter is organized under the following headings: (a) Summary, 

(b) Discussion, (c) Conclusions, and (d) Suggestions for Future Studies. 

Summary 

Dental caries, despite the exposure to fluoride in the public water system and 

toothpastes, continues to be a public health concern for certain populations. Access to 

, oral health care is of utmost concern. In the case of dental caries, early intervention and 

prevention is the key to reduce the d~structive effects of this infectious disease. The oral 

health programs that are planned and designed to target low-income populations are a 

very important component to breaking the chain of this multi-factorial disease process. 

The TDHA, in collaboration with HSGD, is planning to provide some form of oral health 

prevention and intervention program for the enrolled children based on the results of this 

study. At the time of the screening that was performed on the participants (n=137) in 

April 2006, a one time fluoride varnish application was administered. The Healthy Start 

for Texas Teeth program is a pilot project that if successful, may encourage the 

development of similar programs in Head Start centers throughout the State of Texas. 

The results discussed in the following sections show the need to implement oral health 
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education programs to parents as early in the child's life as possible and the value of 

implementing fluoride varnish applications to those children at high risk of dental 

caries/ECC. 

Discussion 

The main objective of this study was to determine the oral health of 3- to 5-year

old children in the HSGD programs. This study examined several factors such as 

ethnicity, age, gender, location of the HSGD center, months enrolled in the HSGD 

program and access to dental care in association to dental caries and ECC. The findings 

of this study will be discussed throughout this section. 

The first null hypothesis stating that there will be no association of dental caries 

, or ECC in children among ethnicity, age or gender was accepted. There did not appear to 

be any association of untreated cavities (dental caries) among ethnicity, age, or gender. 

However, a secondary analysis of dental caries experience (a history of caries that are 

restored with fillings) did suggest a difference between the Hispanic/Latino (62.7%) and 

Black/African American (37.3%) populations. These findings correlate with the Healthy 

People 2010 findings that stated 43% of Hispanic children and 36% of African American 

children 6 to 8 years old had untreated dental caries (USDHHS, 2000b ). The secondary 

analysis results may support HSGD's requirement of a dental visit prior to or within 90 · 

days of enrollment. These results might suggest that without this requirement and the 

provision of access to a dentist these children might have fallen in the category of 

untreated cavities or ECC. The review of the literature did not identify evidence of any 

differences of caries experience among age or gender, only ethnicities (Chu, 2007; 
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Shiboski et al., 2003). The use of only the English version of the Parent Survey may 

have attributed to the low number of parental response and sample size. The results may 

have been different if the Spanish version had been used to include more of the minority 

children at the greatest risk for dental caries. 

The second null hypothesis stating that there will be no association among the 

HSGD locations and dental caries or ECC in children was rejected. When comparing the 

results at all four locations (see Table 4), the Oak Cliff center had a higher incidence of 

untreated cavities (dental caries; 50.0%) and ECC (47.8%) than the other locations. A 

secondary analysis performed on dental caries experience among HSGD locations 

suggests that there was a slightly higher percentage of children (30.0%) with dental caries 

, experience at the A. M. Brooks Center. Findings from the analysis suggest that all 

locations have need for a preventive oral health program with possibly more emphasis 

placed on the Oak Cliff center. 

The third null hypothesis stating that there will be no association among dental 

caries and treatment urgency was rejected. The results indicated that there was a 

significant association for those children with untreated cavities ( dental caries) or ECC 

and the need for early dental care or restoration (p<.0001). It is expected that evidence of 

dental caries and ECC will predict the need for some level of dental care and treatment. 

The earlier that dental caries are treated and restored the less tooth structure will be lost 

due to disease (Chu, 2007; O'Hehir, 2007; Sheiham, 2006; Weiss et al., 2003). The 

results were somewhat encouraging; information based on the screening codes indicates 

that the examiners were only seeing early signs of ECC and that these cases had not 

44 



progressed to the more severe stages and the need for urgent dental care. Analysis of the 

data indicated that only 22 of the 137 children screened were identified with ECC. The 

results indicated that there were only two children identified in need of urgent dental 

care. These findings might support the HSGD's requirement of children receiving a 

dental exam prior to or within 90 days of being enrolled in the program. Unfortunately, 

there are limitations due to lack of personnel and follow-up to know if these exams 

occurred or that treatment was completed if dental needs were identified. The literature 

supports that early intervention and prevention is the key to maintaining healthy teeth 

(Douglas, Douglas & Silk, 2004; Gussy et al., 2006). Recommendations would be to 

continue requiring a dental visit at least yearly to qualify for enrollment in the HSGD 

, program. All attempts are made to assure that the HSGD children are being treated by a 

dentist, but due to the large population (approximately 4000 children) and limited 

personnel this is a challenge (D. Boyd, personal communication, October 21, 2007). 

The fourth null hypothesis stating that dental caries will not predict treatment 

urgency was accepted. The results of the analysis suggest that the presence of untreated 

cavities ( dental caries) or ECC could not predict the need for treatment urgency. 

However, the analysis did suggest a perfect correlation between the presence of untreated 

cavities or ECC and the need for dental treatment. If dental caries or ECC are present, it 

is expected that dental treatment is needed. These findings are consistent with the 

literature that recommends the restoration of dental caries as early as possible to reduce 

the risk of advanced disease and complications (Chu, 2007; Sheiham, 2006; Weiss et al., 

2003r 
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The fifth null hypothesis stating that the length of time in the HSGD will not 

predict dental caries, ECC, or treatment urgency was accepted. The results suggest there 

was no significance to the length of time in the program on untreated cavities ( dental 

caries) or ECC or treatment urgency. However, a secondary analysis was performed to 

determine if length of time in the HSGD will predict dental caries experience. The 

results suggested that the more months enrolled in HSGD the higher the dental caries 

experience rate. These results may suggest that restorative interventions may be taking 

place as more children are identified with caries and that dental treatment is being 

rendered during enrollment into HSGD. HSGD recommends visits yearly as their 

intervention. The literature supports the recommendations for continuous oral health 

, education and preventive interventions for this particular population of low-income, high 

caries risk children (Douglass, Douglass, & Silk, 2004; Gussy et al., 2006). 

The sixth null hypothesis stating that access to dental care will not predict dental 

caries status was accepted. These findings were somewhat interesting in the fact that it 

would be expected that those that had access to dental care would have better oral health 

than those that did not have access. This discrepancy may be related to the parent's 

perception of what access to care is. The results from this particular population suggested 

that having access to dental care did not predict having any better oral health than those 

that did not have access to dental care. These results may suggest that intervention and 

prevention needs to begin earlier to see differences. The data collected during this 

screening indicated that a large percentage of these children had dental caries experience. 

A goal could be to incorporate prevention strategies as early in the cycle of the child's 

46 



life as possible. Educating pregnant women about the importance of dental health and 

feeding practices prior to birth may influence the child's oral health status later in life 

(Douglass, Douglass, & Silk, 2004; Weiss et al., 2003). 

Conclusions 

Overall, the oral health status of the majority of the children in this HSGD sample 

population was good or very good. There still exists a portion of this population that 

suffers from some level of poor oral health (untreated cavities or ECC). The results from 

this study may suggest that oral health prevention and intervention programs are needed 

to help eliminate or control dental caries of this population. Based on the evidence from 

the literature, the earlier these interventions can begin the better the chance these high 

, risk children have for a healthier mouth and a more promising future (Gussy et al., 2006; 

Weiss et al., 2003). 

Implementation of oral health education for pregnant women, parents and 

caregivers should be a priority. Education about the dental caries disease process and 

nutritional factors associated with the disease may change the parent's behavior and 

ultimately make them more responsible for the effects those factors play in their 

children's oral health (Barber & Wilkins, 2002; Mobley, 2005). 

Encouraging oral health examinations of children prior to or at the eruption of 

their first primary teeth will provide the opportunity to perform a caries risk assessment. 

Questioning parents concerning breast and bottle feeding practices, their personal oral 

health status, knowledge of dental diseases and education of the proper removal of 

bacterial plaque would be very important. Again, early prevention is the key in breaking 
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the cycle of the dental caries disease process (Douglass, Douglass, & Silk 2004; Mobley, 

2005; Weiss et al., 2003). 

As suggested in the literature, fluoride varnish applications are a valuable tool to 

prevent disease and reverse the early signs of dental caries. The results of this study 

suggest that this population, due to their lack of access to dental care and lowered 

socioeconomic status, would benefit from this preventive intervention. The research 

suggests that the most benefit comes from multiple (2 to 4) fluoride varnish applications a 

year until the child is six years of age. The fluoride exposure in combination with tooth 

brushing instruction and education on good foods and bad foods will provide the most 

benefit towards the children's oral health (American Dental Association Council on 

, Scientific Affairs, 2006; Quinonez et al., 2006). The participants of this study received 

only one fluoride varnish application at the time of the screening. A recommendation 

would be to provide more applications to this group to be more beneficial over time. 

Access to dental care will continue to be an issue until more dentists are willing to 

treat Medicaid patients. Parental responses concerning access to dental care were lack of 

insurance (10.2%), lack of money (3.6%), and lack of transportation (2.2%). A proposal 

to this problem could be the hiring of a dentist and a dental hygienist and establishment 

of a dental clinic by the Head Start centers to provide a complete and thorough dental 

exam (rather than the limited oral screening), preventive services and restorative 

treatment for the children enrolled in their program. Funding for this proposal may be the 

issue. 
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TDHA is the first of its kind to take on this project to provide dental screenings 

and preventive treatment to the Head Start population of Texas. The TDHA has been 

seeking grants to help support these efforts and will rely on volunteers to provide the 

services until funding is secured. Any efforts made to increase awareness to parents and 

provide early intervention and prevention services to children ofunderserved populations 

increases the possibilities for a healthier brighter future. 

Suggestions for Future Studies 

The following recommendations are suggestions for future studies: 

1. Additional screenings of the HSGD centers analyzing a larger sample size 

might provide a better representation of the oral health status of the children. 

The sample size for this study was small and may have reflected trends 

differently had the sample been larger. Variables such as self-selection 

characteristics ( dental knowledge and those with positive past dental 

experiences) of the sample and geographical differences among locations may 

also play a role in study results. Assuring the distribution of the Parent 

Survey in Spanish may improve participation by the minority at greatest risk 

for dental caries. 

2. A continuation study of the HSGD children who received the fluoride varnish 

applications. Evaluating the oral health status of these children over several 

years might prove further validity to the benefits of fluoride varnish 

applications. This could be challenging due to the transient nature of this 
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population and many of the children enrolled may leave the HSGD program 

during the study. 

3. Increased research on children's oral health status in relation to ethnicity 

and socioeconomic status within the U.S. There were an abundance of 

studies performed internationally, but literature was limited or not current 

(older than five years) for data on U.S. children. 

4. Following the children who have been screened with identifiable needs for 

dental treatment. The lack of personnel is the main factor that limits adequate 

follow-up and the assurance that the children are being seen by a dentist. A 

dental hygienist hired as a HSGD staff member could be responsible for 

finding dental homes for all children that have been identified with dental 

caries and assuring that they are receiving the needed treatment. With this 

step in place, the incidence of HSGD children presenting with untreated 

cavities or ECC might decrease. 

5. Although the instrument is widely used by government agencies (such as the 

CDC), establishing validity and reliability of the BSS is recommended to 

insure that results will not be affected by discrepancies. 

Dental caries and ECC remain chronic oral health disparities among children of ' 

low socioeconomic status. Access to oral health care and prevention/intervention 

strategies will continue to be the goal for alleviating the problem. Simple measures such 

as providing fluoride varnish, oral hygiene education, sealant applications, and nutritional 

counseling provide these high-risk children an opportunity for a better quality of life. 
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thesis. research. Wt":lookforwatd to ~t the results Of}'Oilr statistical analysis upon 
completion of yow study. Jfwe can be of any :further~ please let us know. 

Sincerely, 

C\vit r!f,.clnvr, ~' 0~ 
Lorie L. Jone$, RD~ BSDH 
President, Texas Dent.al Hygiemsts1 Association 
~946 English Osks 
Sprmg, TX 77373 
LilP~org 
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STEP /4: CCrl..LECT DA'ft,.., 

IOENTiFYPARTM:RS AND FORM 
ADVISORY COMMITTEE 

CONDUCT SELF--ASSESSMENT TO 
DETERMINE GOALS AND 

RESOURCES 

STEPS 

PLAN THE NEEDS ASSESSMENT 

/ 
CORE ..... ,..,,.,_ . __ , •• OPTIONAL 

I 
(chol)se optional 

· daiaelemeims 

1o·suppte!11eflt core) 

l 
·t 

CONDUCT INVENTORY OF AVAILABLE 
PRIMAAYAND SECONDARY DATA 

• • DETERMINE NEED FOR PRIMARY DATA 
COLLECTlON 

i 
T 

IDENTIFY RESOURCES 

t 
SELECT METHODS 

i 
DEVELOP WORK PLAN 
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STEP7 

EVALUATE.NEEDS ASSESSMENT 

t 

STEP6 

PRJORJTJZE ISSUES ANO 
REPORT FINDINGS 

UTILIZE NEEDS ASSESSMENT FOR 
PROGRAM PLANNING, ADVOCACY. 

AND EDUCATION 

ORGANIZE AND 
ANALY2EDATA 
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0\ 
-....) 

Oral Health Screening Form/Preschool Children 

Screen Oate: S!teCode: Screen•i"$ ln1t1ai.: 
~,.....,.t __ , ___ _ 

~rtffDafi IP Number: 

Gender: 

1•Mala 
2=Femai. 

Age: __ , ___ , ____ _ 
Race/Ethnicity: feWl'lltlf 

2•8lack/Afrioan Amtrk>i.n 
~li..,.nlc/LttlnO 
4itAelin 
6-Amtt!Qan lnd~n/Ale.ska Nattw 
O•Nlltivit Hav.;.UanJPac111c · lalander 
7•Ml.ilkcial ' 
O-Uhia,c"1 

Untreated Cavltlea: OtiNo 1.mtreated cavltlH , canes ~rlenee: 
1•U~ated cavai.. 

O=NoQ1Jfies• expati.nee 
t•cartes e>cperlenoe 

Early Childhood 
Caries: 

Comments: 

OcNoECC 
1=ECO 

freafment·u,genoy: O•No otMoue problem 
1=Eerty ~•I oere 
22 .Urgant cere 

NOTE: If you tal\1t c:oll&Ctlntflnformation on date of birth, age and race USing a questionnaire, you can 
cfetate those: 11elda from this fOrm. 
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SUBJID ___ _ 

PARE'l'IT SURVEY 

L How.Jong~yqar ebild ~ ,~Uedia Head Start of Great.er Dallas? 
_ . _Y~s) __ Month(s) (e.g. i yea~ 3 months) 

3. DoJOll'JHrt__ro_u,r,c'blld to bed with .~ of the fo:lhnmtg? 
9None • -Milk • Juice • Sodas • Ko~IA:id • Water • Otber ·(Specify) ________ ....,...._, ____ _ 

4. Bow rnQYtimes a day does you ebild eat foods and consume drinks that contain sugar? 

(e;.g.deMe:IU,.· .. · .. , ...• eamlyp~~mtlk,.bel~etc) . . ., 
OOnceadq 9"~ dmes a .day ·Eb times 1 day 
0 4ilme$ •day Os times a day Oo'ffines Ol' more a day 

s. Does yoar child me fluoride tootllpJllte? (e.g. Crest, Co]gat~ Ontl B) 
O~o OYes 

6. Did you breast feed yow dlild? · 
~~ . 
ClYd·• Bolf Jong: __ Yeu(s) ·- · -~•){e.g. 1 year 1 moatll) 

Wltatistlle•mam re:asoa you-doa't take YG1Jr ddid ta a deatist 
twice• -year for dlecli:11p? _ 
NotlliqlOltait • Neialnlrnte • No ttwpomtion 
Lacl(~moner.. 0Cu'tget.offworlt 

OIiier~-------------
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Data Collected from Screening Form aruf Parental SUiVey 

ID AGE Ethn Geru:I UnCav CatExp ECC TreUrg MIP HSGD ~ ~n 
Cent 

LWJOI 3 2 1 0 0 0 0 7 1 1 0 
iw102 1 3 2 .o " 1 0 0 999 1 2 0 
J;.WJ03 ,4 2 l 0 0 0 (l 999 1 0 0 
.LWiM 3 2 l 0 0 0 0 24 1 2 0 
LWl.0$ 3 2 ,2 0 l 0 0 12 l 2 0 
LW106 4 2 1 0 0 0 0 999 I 2 0 
LWI07 3 2 l () ( 0 0 40 1 2 0 
I.;Wl08 . 4 3 l 0 0 0 0 36 1 2 0 
LW189 3 2 1 0 0 0 0 999 l 0 0 
LWUO 3 2 l 0 0 0 0 999 l 2 0 
LWlU 4 2 2 0 0 0 0 12 1 2 0 
LW1l2. 3 2 2 0 0 0 0 lZ 1 i 0 
L\VU3 4 3 i 0 1 ·o 0 52 1 2 0 
LW114 4 2 2 () 0 0 0 3 .l 2 0 

'LWllS 4 2 l 0 1 0 0 12 l i 2 . q 
LW1l6 ,4 3 2 I 1 .1 l 3 1 1 2 
LWll1. 4 2 l ·o 0 0 0 12 I 1 0: 
~Wll8 4 2 l 0 l 0 0 999 l 0 0 
LWU9 . 3 3 '}. 0 () 0 0 ,999 l 0 0 
LW(20 3 4 2 0 I 0 0 12 1 i 6 
LWIZl 4 3 1 0 ,0 0 0 53 I 2 i 0 

LWl~ 3 2 2 0 l ·o 0 4 l I 3 
LW12~ 5 3 I 0 J: 0 0 36 1 

. 
l 0 

LW124 · 3 2 2 0 0 f 0 0 6 1 2 0 

LW125 3 2 2 0 1 0 0 1 1 1 0 
LW126 4 2 l 0 0 0 Q 14 ,. l 2 0 
LWl27 4: 2 2 O • 0 0 0 1 I 2 0, 

LW128 . 3 3 . 1 0 l 0 0 12 1 1 0 

LW129 4 2 1 0 0 0 0 24 l 2 0 

-AM:101 5 2 2 0 0 0 0 999 2 0 0 

AM102 5 3 I 0 0 0 0 45 2 1 1 
AM103 . $ 3 2 0 0 0 0 8 2 2: 0 
AM104 4 3 1 () J 0 0 48 2 2 0 

AMlOS 4 3 l 0 0 0 0 12 2 2 ' 0 

AM106 5 3 2 0 0 0 0 24 2 2 0 

AM101 4 3 l 0 I 0 0 .999 2 0 0 

AMlOS 4 1 2 0 l 0 0 12 ., 2 2 0 

AMIQ9 4 j 1 0 0 0 Q 24 2 I 2 

AMllO' 5 3 2 0 
C 

I I 0 0 999 2 0 0 I 

AMUl 4 3 l 0 1 0 0 999 2 0 0 

AM112 5 3 2 0 1 0 0 999 2 0 0 

AMU:3 4 3 l 0 I 0 0 8 2 2 0 

AMll4 5 3 l . 0 l 0 0 8 2 2 0 

AM115 4 2 2 0 0 0 0 8 2 2 0 

AM116 .5 2 2 0 l 0 0 36 2 l 0 

AM117 4 3 I i I 1 l 1 12 2 1 2 

AM118 4 3 I 0 1 Q 0 999 2 0 0 
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AMll9 · 4 3 2 0 1 0 0 12 2 2 0 
AM120. 5 3 l l I 1 l 36 2 2 0 
AMl:il 5 3 l . 1 1 I 1 24 2 2 . 0 
AMl:Z2 4 1 2.· 0 l : ,. 

0 0 24 4 2 0 
A.'\1:123 4 . 3 1), 0 l 0 0 12 2 2 0 
AM124 4, 

,.,. ,3 ' 2 0 I 0 0 12 2 :2 0 
AM125 •·4 3 2, 0 0 0 0 12 2 2 0 
AM126 4 3 1 l l J 1 31 2 1 2 

'AM:121 5 3 1 0 0 0 0 24 2 2 0 
,AMl28 5 3 1 0 0 0 0 24 2 2 0 l 
EDlOl 4 3 1 0 0 0 0 8 3 I 2 ! 
ED102 3 3 1 0 0 0 0 1 3 1 3 
EDI03. 4 3. l 0 l 0 0 1 3 1 4 
ED104 4 s 2 0 l 0 . 0 24 3 2 0 
ED'l05 4 :3 2 1 0 l 1 6 3 2 0 
EDl® 4 l I 0 0 0 0 12 3 l 2 
EDl07 _., '3 3 l 0 l 0 0 5 3 2: 0 
EDl03 .4 ) 2 0 l 0 0 7 3 2 0 
ED109 4 3 .2 0 0 0 0 7 3 2 0 
E011Q 4 j l 0 1 0 0 12 3 2 Q 

EOlll 5 2 1 0 0 0 0 27 . 3 I 0 
E0ll2 5. 3 1 0 0 0 0 15 3 2 0 
EDll3 4 z 1 1 I l l 24 3 l 0 
EtH14 4 3 l 1 1 l l Il 3 l 4 
£1)115 5 3 2 0 0 0 0 24 3 2 0 
EOH6 . 4 2 2 0 0 0 0 6 3 l 4 
JIDll1 5 3 2 0 1 () 0 24 3 2 0 
EDH8 3 2 2 0 0 0 0 7 3 1 2 
EJ)'119 4 7· 2 0 0 0 0 g 3 2 0 
EDl20 : 4 2 2 0 0 0 0 12 3 2 0 
ED12l 3 3. 2 0 0 0 0 8 3 1 0 
ED12l 4 3 l 0 0 0 0 999 3 0 0 
ED123 4 7 l 0 0 0 0 1 3 2 0 
ED124 s; 2 l 1 1 I l 1 3 1 6 
ED12S 4 2 1 0 0 ' 0 0 6 3 2 0 
EJ)J26 4 3' 1 0 0 0 0 12 1 I 3 
BDJ2.7 4 3 2 1 0 1 1 8 3 1 2 
EDU$ 4 2 1 0 1 0 0 1 3 2 0 
B0129 5 3: l 1 1 1 l 24 3 1 -0 
EDHO 3 3 

" 

1 0 1 0 0 999 3 0 0 
ED131 4 3 2 0 0 0 0 12 3 l 2 
EDI11 4 4 l 0 I. • 0 0 0 999 3 0 0 
ED133 5 2 2 0 0 0 0 27 3 2 0 
E0l34 3 2 2 0 1 0 0 l 3 2 0 
EDl35 5 3 2 0 1 0 0 999 3 0 0 
ED136 5 3 2 0 0 0 0 999 3 0 0 
EDB7 3 3 2 1 0 1 2 ; 3 l 0 
EDl3® s 3 2 0 1 0 0 999 3 0 0 
EDU9 5 3 2 0 l 0 0 0 24 3 1 2 
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OClOJ 4 2 1 0 -0 0 0 24 4 1 l 
0Cl02 5 2 2 1 1 l I 24 . 4 2 0 
0ClQ3 5 2 2 0 l 0 .0 15 4 l 0 
0Cl04 J .5 . ·· 2 ... 1 0 9 0 0 999 4 0 0 
0Cl05 5 t·• 3 2 0 l 0 0 9~ 4 0 0 
OC106 3 , .. 3 2 0 0 0 0 l 4 2 0 
OC107 4 2 2:· 0 0 0 0 999 4 0 0 
0Cl08 3 '2 1 0 0 0 0 4 4 2 0 
0Ci09 4 2 I 0 l 0 0 ~ 4 0 0 
ocuo 4 2 I l 0 l 1 l2 4 2 0 
OClll 4 2 2 0 0 0 0 18 4 l 0 
QC112 4 2 2· 0 I 0 0 18 

.. 
4 2 0 

0Cll3 , 4 2 2 1 0 1 1 999 4 0 0 
0Cl14 4 3 2 1 1 1 1 6 4 1 2 

0Cll5 4 2 2 0 0 0 0 Ii 4 l 0 
OCU6 5 2 2 l 0 l 1 14' 4 1 0 
OC117 4 :2 l 0 0 0 0 :3 4 1 2 
ocns 5 2 2 0 1 0 0 999 4 0 0 
0Cll9 5 3 2 1 1 0 1 999 4 0 0 
OC120 4 2 2 0 0 0 0 999 4 0 0 
OC121 4 3 l i• 0 I 0 0 . 9~ 4 0 0 

0Cl22 4 2. 1 0 l 0 0 999 4 0 0 
OC123 3 2 2 1 () I I 9 4 2 0 

OC124 4 2 l 0 1 o · 0 999 4 () 0 .. 

QCIZ5 3 2 2 0 0 0 0 2 4 1 2 

OC126 4 1 I 0 0 0 0 8 4 2 0 

0Cl27 5 2 I l 0 l 1 999 4 0 0 

OCI28 3, 2 l 0 0 0 0 I 4 1 6 

OC129 3 2 1 O· 0 0 0 4 4 2 0 

0Ct30 4 2 ~ 0 l 0 0 999 4 0 0 

0Cl31 4 2 2 0 I 0 0 4 4 2 0 
OC132 3 2 I l -0 l 1 2 4 2 0 
OCB3 4 3 2 0 0 0 0 999 4 0 0 

OC134 5 1 2 0 0 0 0 12 4 2 0 
OC135 4 2 2 0 0 0 0 7 4 2 0 

0Cl36 4 2 l l 0 l 1 12 4 1 4 I 
! OC137 4 2 2 0 0 0 0 7 4 I 0 

OC138 ' 2 l 0 1 0 0 26 4 2 0 

pC139 5 2 2 0 l 0 0 26 4 1 0 

OCl40 4 2 2 ' l 0 l 1 6 4 2 0 

OC141 4 2 2 l 0 1 2 20 4 1 4 

73 




