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A.. Abstract:

Features of Early Childhood Caries Related to Prevention and Early Intervention

Objectives: Dental caries is an infectious, transmissible and diet dependent disease. It's earliest

manifestation is as early childhood caries. Unfortunately, there is not an accepted definition of the etiology

of early childhood caries (BCC), including its pattern for screening purposes. This study validated the

Godoy 5 Point Scale for assessing severity ofECC against an independent assessment of severity of

treatment needed. In addition, this study analyzed the distribution of pre-cavitated enamel decalcification

among children of ages 5 years and younger in low-income families versus the distribution of cavitated

frank caries among the same group of children. The purpose was to define the caries potentially amendable

to remineralization versus restoration. Finally, an evaluation was made of the association of an Infant Oral

Health Educational Program and subsequent infant feeding practices and related behaviors of parents that

received the program, and caries in their children.

Methods: On selected days at the participating WIC clinic the parents completed a self-administrated

questionnaire followed by a video featuring information on infant oral health and, finally, a clinical "knee

to knee" oral exam performed by the principal investigator. A caries prevention and treatment plan was

independently created by the co-investigator and a pediatric dentist. Referrals were made as needed. The

data was collected and an analysis was performed using SPSS (10.1). To analyze the distribution of pre-

cavitated enamel lesions versus cavitated frank caries a cross-tabulation and chi-square test were used. The

association of oral education, behavior of parents and caries prevalence was analyzed using cross-tab,

ANOV A, student's t test, and chi-square.

Results: A high correlation (0.775) was observed between the Godoy severity scale applied by the PI and

the range of needed prevention and treatment assigned by the pediatric dentist. Linear regression

demonstrated a very significant relationship among them (p- value 0.000). In this study the prevalence of

enamel caries from 12-23 months of age was 40.8% (491120); the prevalence of enamel caries across all

ages was 65.8% (79/120) and the prevalence for frank caries was 23.3% (28/120). The correlation between

enamel caries and frank caries was 0.355. The children whose parents participated in infant oral education

had a lower but non-significant prevalence ofBBTD, as defined in the four maxillary incisors by Godoy,

lower mean deft and defs scores, and a lower prevalence of enamel caries.

Conclusion: This study demonstrated that the Godoy classification can predict the range of prevention and

treatment planned by a pediatric dentist. It is therefore useful as a screening scale. In addition, this study

supports other findings that enamel caries is of high prevalence in very young low-income children and

even higher prevalence than frank caries. Finally, this study did support by association the theory that

infant oral educational programs directed to the parents have a positive impact in the prevention of non-

cavitated and cavitated frank caries in their preschool children.



B. Name of the project

Features of Early Childhood Caries Related to Prevention and Early Intervention

C. Responsibility of the Resident

The author was responsible for design of the study, translating the questionnaire to Spanish,

performing the oral examination of all the participants, designing the statistical program, collecting and

entering the data, analyzing the data for association, and performing the statistical analysis. Dr. Gilbert

Ramirez DrPH provided statistical consultation.

D. Statement of the Problem

The need for identification and clinical staging of the presence, activity, and severity of dental

caries is of paramount importance in the deployment of prevention, re-mineralization and treatment

strategies. There has been an overall decrease in the prevalence and severity of caries in child populations

and a slowing of the rate of progression of existing lesions. However, its distribution has been increasingly

skewed so that fewer children overall are now affected. It is also a health disparity that more lower income

children have caries. Early childhood caries is an infectious transmissible and diet dependent disease that is

under-reported and the majority of health professionals are insufficiently aware or ignorant of its existence

and impact.

Unfortunately, there is not a standardized definition of the etiology or presentation ofECC. To

make progress in eliminating this common disease new strategies will be required to provide enhanced

access for those who suffer disproportionately from the disease, to provide improved detection, risk

assessment, and diagnosis; and to create improved methods to arrest or reverse non-cavitated lesions while

improving the surgical management of cavitated lesions. Most children receive their first dental screening

at their third year or older; however, early enamel lesions can appear as early as their first birthday. This is

due in part to the lack of available trained personal. While most previous studies have been directed

towards the study of the distribution offrank tooth decay, a few of them did study and report early enamel

lesions, which are potentially remineralizable. In order to prevent ECC improved methods of diagnosis and

primary prevention ofECC should be incorporated into well baby programs. This approach alone is likely

to fail unless primary prevention ofECC occurs in the postnatal period. Feeding practices used by mothers

are an important behavioral factor in early childhood caries. In addition, there is a need for properly trained

personnel including general and pediatric dentists, dental hygienists, community health workers, educators,

peer counselors and others, and especially WIC nutritionists, because low-income children are often

incorporated in WIC networks.

The first objective of this project was to validate the Godoy 5 Point Scale for assessing the

severity ofECC. This was done to give a better understanding of early childhood caries diagnosis and

treatment and support the use of the Godoy scale in screening. A utility of the Godoy classification is that it

easily lends itself to use by non-dental health workers. This clinical examination was carried out among

children of 12 months to 60 months at a WIC clinic by the author. A pediatric dentist made independent

assessments of the intensity of prevention and treatment needed.
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For the second objective an analysis was made of the distribution of pre-cavitation enamel

decalcification among children of ages 5 years and younger from low-income families versus the

distribution of cavitated frank caries, restorations and tooth extractions among the same group of children.

This provided an assessment of the relative burden of potentially remineralizable versus restorable and

more advanced caries lesions.

As its third objective, this study evaluated the association of an Infant Oral Health Educational

Program in the past one to three years with infant feeding practices and related behaviors of these mothers

and caries in their children.

E. Background

Dental caries is an infectious and transmissible disease. At the same time, diet plays an essential

role in the etiology and pathogenesis of this ubiquitous disease. (Keyes, 1960) Considerable effort has been

expended on correlating the numbers of mutans streptococci in saliva and dental plaque with the prevalence

of dental caries and less frequently with its incidence. (Loesche, 1979) Thus dental caries, including early

childhood caries, is a diet-bacterial disease and any approach to understanding its etiology and prevention

must recognize this important point. Prevalence rates of early childhood caries (ECC) have varied greatly

on the basis of different definitions. (Weintraub, 1998) While the prevalence rate is from 1-12% in

developed countries, in developing countries and within disadvantaged populations of developed countries

(immigrants, ethnic minorities) the prevalence rate is a high as 70%. (Milnes, 1996) There is mixed

evidence with regard to whether caries experience in the primary dentition has leveled out (Burt, 1994,

Kaste, 1996) or is continuing to decline. (Evans, 1995) The distribution of the disease, while never

completely normal, has become increasingly skewed. The skewed distribution of caries means that a high

proportion oflesions are concentrated in relatively few children. Many studies have reported the

prevalence of the frank tooth decay among children 5 years and younger; however, few studies have

reported the prevalence of early enamel lesions. Early enamel decalcification is not included in the deft

score. In addition, most dentists fail to identify or just ignore early enamel lesions.

Degrees of severity ofECC have not been clearly delineated. (Brued, 1990) Many authors have

recommended that a universal severity index is needed to determine incidence and prevalence ofECC in

order to measure the success of interventions. (Johnsen, Nowjack-Raymer, 1989) Godoy's classification

has been used in several studies to assess ECC pattern because it has the advantage of describing stages of

caries severity related to presumed methods and severity of prevention and treatment. Having a better

understanding of its development, various health professionals who have responsibility for infants can be

trained to prevent, arrest or even reverse early enamel decalcification. The mothers' attitudes and oral

health play an important role in the etiology and prevention ofthis disease. Providing parents with

information, especially about the benefits of changing parenting practices and the norms of behavior, will

help some parents be open to the possibility of changing their behavior. Widespread prevention ofECC

will not be possible without active participation of dental professionals, parents, and other caregivers.



In 1962, Dr Elias Fass published a comprehensive description of caries in infants, which he termed

"nursing bottle mouth". (Fass, 1962) This term has been succeeded by "nursing caries" (NC) and "baby

bottle tooth decay" (BBTD). A 1994 conference at the Centers for Disease Control and Prevention

recommended the use of a less specific term, such as "early childhood caries" (BCC), because it was the

consensus of the attendees that the link between bottle habits and caries was not absolute. However, this

term did not negate the basic reasons for tooth demineralization in very young children due to extensive

exposure to a cariogenic diet and early infection with cariogenic bacteria. (Tinanoff, 1998) The term BBTD

also has great utility in explaining the disease to mothers, as the Healthy Mothers, Healthy Babies Coalition

found in adopting the term. The distribution of early enamel decalcification versus frank tooth decay is

different, as was shown by an epidemiological study in the Commonwealth of the Northern Mariana

Islands. Of the children examined between the ages 6 and 36 months, the percentage with incipient caries

rose from 18% at less than a year to almost 73% by age 3, and the proportion of children with any dentinal

decay rose from 6% to 66% in the same age groups. (Milgrom, 1998) A major report ofa study of3,003

WIC children 6 month to 5 years old in San Antonio and Mission, Texas, used the earlier internally

validated Godoy 4 point scale of Baby Bottle Tooth Decay/Nursing Caries (BBTDINC) pattern of caries.

(Godoy FG, Mobley CC, Jones Dl, 1994, 1995) This scale is based on the single most severely affected

tooth of the maxillary four primary incisors. The distribution of scores in San Antonio preschoolers was as

follows:

No BBTDINC Very Mild Mild Moderate Severe

86.49% 5.07% 3.20% 3.14% 2.11%

The overall prevalence of caries in all primary teeth including BBTDINC among these children was 32.8%,

with a mean defs of2.87 and deft of 1.48. In Mission (Rio Grande Valley), which is naturally fluoridated

(0.7 ppm, optimal), the distribution of scores was as follows:

No BBTDINC Very Mild Mild Moderate Severe

81.19% 10.41% 3.12% 3.20% 2.08%

The overall prevalence of caries including BBTDINC among these children was 22.5%, with a mean defs

of 1.82 and deft of 1.00. Is it noted that the BBTDINC distribution does not show a marked difference in

fluoridated Mission than in non-fluoridated San Antonio, but the overall caries scores are lower in Mission.

This is consistent with dietary influences on ECC overwhelming the fluoride protective effects early in life.

The first sign of dental caries in infants who develop ECC is the appearance of white

demineralization areas in the cervical areas of the maxillary anterior teeth. Such indicators are strongly

associated with high caries activity in children. (Steiner, Helfenstein, Marthaler, 1992) Godoy later

proposed a 5-point scale ofBBTDIECC. It retains the desirable attribute of a "very mild" category,

indicating enamel (incipient, white spot) caries without cavitation. In the Five Point Severity Scale to

screen for early childhood caries of the BBTD type, caries solely of pits and fissures or of approximal

surfaces must be considered separately, and is not part of this scale. Based on the single most severely

affected tooth ofthe maxillary four primary incisors, Godoy's 5-point scale is categorized as none, very
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mild, mild, moderate, severe and very severe. The old severe grade has been subdivided into severe and

very severe to create the new 5-point scale.

Another study conducted in 2 to 3 years-old children as part of a Texas Dental Health Survey used

the validated Godoy 5-point scale of Baby Bottle Tooth Decay/Nursing Caries (BBTD/NC). The

distribution of scores in 2-3 year old Texas children enrolled in Medicaid was:

No BBTD/NC Very Mild Mild Moderate Severe Very Severe

75.45% 8.18% 1.82% 4.55% 0.91% 0.91%

The remaining 8.18% of children showed teeth extracted or crowned for caries. The prevalence of

BBTDINC in these children was 24.5%. For the whole dentition and just not the four maxillary incisors,

20% of the children had frank decay and another 14% had early enamel caries only. (Brown, Steffensen,

Mclvlahon, 1999)

In the summer of 1997 the Department of Pediatric Dentistry at the University of Texas Health

Science Center at San Antonio developed an ongoing Infant Oral Health Educational Program (IOHEP) at a

Women, Infants and Children (WIC) clinic under Carlos Nurko DDS, MS. This program has been a

partnership with the WIC #73/01, which is a federally funded program, operated by the South Park Medical

Care Center (SPMCC). The population in this program is predominantly Hispanic (92.8%), in a city where

the water is not fluoridated. Over 90% of the parents attending have incomes below the poverty level, are

pregnant or have children under five years of age, and may have children who have nutrition-related

problems.

SPMCC is a Health and Human Service Organization multi-disciplinary clinic that serves the

medically underserved population in San Antonio. The objectives of the IOHEP are to promote perinatal

and postnatal oral health education. to identify those children with early signs ofECC and those with high

risk factors to ECC, to intercept and modify detrimental feeding habits, to optimize fluoride exposure, and

to increase the training and exposure of dental students and postdoctoral pediatric residents to very young

children and their mothers. Knowledge about ECC and its prevention can be increased as demonstrated in a

recent study where low-income mothers at a WIC clinic who participated in an educational program

positively changed their attitudes and knowledge about ECC compared with non-participant mothers.

(Kanellis, 1997) An important study conducted in the UK demonstrated that thrice yearly visits to provide

dental health education (DHE) to mothers of young infants in their own homes were very successful. The

DHE in this study focused on diet, health information to substitute the bottle with a feeder cup, the

importance of brushing the child's teeth twice a day with fluoride toothpaste and of visiting a dentist

regularly. The prevalence of decay for those who received DHE was 1.32%. For the control group who

received no DHE and were never visited, the prevalence of decay was 33%. Regular home visits to

mothers with infants commencing at or soon after the time of the eruption of the first deciduous teeth was

shown to be effective in preventing the occurrence of nursing caries. (Kowash, 2000)



F. Literature Review

EeC, also known as nursing caries and baby bottle tooth decay (BBTD), has been defined as one

or more carious lesions involving maxillary anterior teeth in a child three years of age and younger.

(Tinanoff, 1998) Early childhood caries is a new term for this diet dependent, infectious disease that affects

the teeth of infants and toddlers in many communities and populations in the United State and other

countries. (Holm, 1990 Sullivan, 1994) ECC is a serious socio-behavioral and dental problem that aft1icts

infants and toddlers and has not been adequately addressed in public health clinics or in dental practice

generally. (Sullivan, 1998, Kelly, 1997) The caries pattern is most often characterized as first affecting the

primary maxillary anterior teeth, followed by the first upper and lower primary molars and the upper and

lower primary canines. (Milnes, 1996) Fass observed that the lower incisors are typically not affected

because in sucking the tongue extends almost out of the mouth in contact with the lips, at the same time

covering the lower central and lateral incisors. (Tinanoff, 1998) These teeth are the four which remain

exposed to sub mandibular and sub lingual saliva while feeding.

Although the etiology ofECC is similar to that of other types of coronal, smooth surface caries

(Krasse, 1965) the biology may differ in some respects. The bacterial flora and host defense systems in the

young infant are in the process of being established. In addition, the tooth surfaces are newly erupted and

immature, and may occasionally show hypoplastic defects. (Seow, 1998) Dental caries appears to be

associated with enamel opacities and enamel hypoplasia. Defects on primary teeth are frequently reported

in children born in developing countries, in disadvantaged communities of industrialized countries, and in

children born with low birth weight. (Davies, 1998) However, the association of hypoplasia and greater

caries risk is not necessarily causative and enamel hypoplasia is less common in developed countries.

The etiology is ascribed to prolonged or frequent contact with sugar containing foods, oral

infection with mutans streptococci (MS), and, in some cases, enamel hypoplasia that may make the primary

teeth more susceptible to demineralization. (Tinanoff, 1998) All Studies report that the infection rate of

mutans streptococci increases with age, as well as the number of teeth present in the infant's mouth.

(Grindefjord, 1996, Alaluusua, 1994, Caufield, 1993) Epidemiological studies suggest that this period

immediately after eruption, and prior to final maturation, is when the tooth is most susceptible to caries.

(Carlos, 1965) After ingestion ofa carbohydrate, fermentation acids cause a drop in plaque pH.

(Koulourides, 1976) which may lead to demineralization of enamel. (Johnson, 1980) The acids produced in

plaque may be neutralized by buffers such as ammonia produced by plaque bacteria (Marquis, Burne,

Parsons, 1993) and salivary buffers, especially the C02 system. (Dawes, 1984) Saliva is also the major

mechanism for clearing foods as well as oral bacteria and their products from the mouth. (Lagerloff, 1994)

Other risks factors for ECC in chronically sick children relate to the predisposition to enamel

hypoplasia of such children (Seow, 1991, Pascoe, 1994) or to the possibility that many chronically sick

infants are comforted with bottles containing sweet fluids or have frequent ingestion of sweetened

medications. (Hallet, 1992) In addition, risk factors for ECC point to various parenting practices. (Milnes,

1996) Children that are breast-feed ad lib or bottle-feed at night with milk or other cariogenic agents well
»
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beyond the first year of life are thought to be at higher risk. Other nutritional practices such as snacking on

cariogenic foods and drinks are important. (Tsobouchi, 1995) Another report found that mothers who

added sugar to the diet of their young children were most likely to brush their child's teeth infrequently.

(paunio, 1993)

One study showed that the prevalence of incipient carious lesion in 6-34 month old infants is

about 30% in high ECC risk communities (Domoto, 1994) and the presence of incipient lesions is a good

predictor of future caries development. (Helfenstein, 1991) Incipient carious lesions can progress to

cavitation within 6 to 12 months. (Weinstein, 1994) In one study of incipient lesions detected at the age 2.5

years, 64% progressed to cavitation in 1 year. (Grindefjord, 1995) There is evidence from a longitudinal

study that the accumulation of dental plaque on maxillary central incisors in 19-month-old infants is a good

predictor of caries development within the next 18 month. (Alaluusua, Mamivirta, 1994)

In California, both a statewide oral health survey of children (Ueno, 1997) and a study of

preschool patients at three San Francisco health centers (Dental Health Foundation, 1997) found much

higher rates ofECC among Asian American and Hispanic children compared to Caucasian children. It has

been shown that children with parents in the lowest income category had mean deft scores four times

higher than those with parents in the highest category. (Tang, Altman, Robertson & O'Sullivan, 1997)

The public cost of treating ECC is very high. Kelly and Bruerd in 1987 noted that the USPHS

Indian Health Service and Head Start Bureau estimated the cost of treating one child to be between US$

700 and US$ 1000, and another US$ 1000 if hospitalization is necessary. (Kelly, 1987) Comparisons based

on the presence or absence ofECC in 3-5 year-olds indicate a more than threefold increase in dental cost.

(Koday, 1990) Treatment of severe ECC often involves general anesthesia, which may increase the total

cost of treatment to as much as US$ 6000 per case (Tinanoff, 1997), and also increased comorbidity and

mortality risk. A study conducted in Louisiana from 1996 to 1997 among children aged 1-5 years who

received a dental service reimbursed by the Louisiana Medicaid EPSDT program, compared types and

costs of dental services rendered to children who had received care in a hospital operating room (H) with

children who had not (NH). The mean cost for care provided to H children was $1,508 compared with $104

for NH. Total costs for dental care rendered to H children (5% of the study population) were $3,229,851

(45% oftotal dental program costs for the study population). (Griffin, 2000) Another study conducted in

Louisiana from 1995 to 1996 found that Medicaid-eligible children in communities without fluoridated

water were three times more likely than Medicaid-eligible children in communities with fluoridated water

to receive dental treatment in a hospital operating room, and the cost of dental treatment per eligible child

was approximately twice as high. These studies concluded that reducing severe caries through early

intervention could provide substantial cost saving. (Anon, 1999)

There are a number of obstacles to controlling early childhood caries in the community. First is the

persistent underreporting of childhood caries in policy documents and tbe dental literature and problems

related to access to services found in minority populations. (Eldestein, 1995) Second is the lack of skills,

familiarity and comfort of dental personnel with very young children. Third is the fact that medical and
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other health professionals have much greater access to young children and their mothers than dental

personnel. (Weinstein, 1997)

There are many general approaches that have been used to prevent ECC. The first is a community-

based strategy that relies on educating mothers in the hope of influencing their dietary habits as well those

of their infants. This approach also includes fluoridating the water supply as well as personal and

community preventive programs in high-risk communities. The second approach is based on the provision

of examination and preventive care in dental clinics. These public sector dentists and other dental personnel

must master the behavioral skills needed to manage young children. The third involves the development of

appropriate dietary and self-care habits at home. (Ripa, 1988) Parents and caregivers can be trained to

examine the child's mouth to determine if the maxillary incisors are decalcified or decayed, and this can be

an important strategy in secondary prevention. Lee and colleagues have shown that a sample of 77

caregivers at WIC centers were able to reliably examine their baby's teeth after watching a 5-minute

videotape "Lift the Lip". (Lee, 1994) There is evidence from cross-sectional studies that the educational

attainment of parents is inversely associated with the prevalence of inappropriate use of the baby bottle,

especially at bedtime. (Kaste, 1995)

White spot lesions (decalcifications) need not become overt caries. Topical fluoride applications,

such as fluoride toothpaste and varnish, often promote re-mineralization if sugar intake is also modified.

Moreover, these lesions need not necessarily result in traditional restorative care that is invasive, costly and

stressful to both caregiver and child.

The USDA's Special Supplemental Nutrition Program for Women and Children directly reaches a

population of great concern; low-income mothers and their children under 5. WIC supports nutrition and

feeding practices as well as education and health promotion including referrals for dental treatment when

deemed necessary by WIC workers. USDA estimates that WIC assists 45% of all pregnant women among

the 7.5 million mothers and children who are eligible. Although WIC does not require dental evaluations, it

is well positioned to enhance its oral health education function, identify high-risk children, and make

referrals for management. A few ECC intervention projects have targeted WIC clients. (Edelstein, 1998)

G.- Description of Project

This project intended to validate the Godoy's 5-point scale ofECC against the intensity of needed

prevention and treatment. This will support the use of the Godoy Scale in screening. In addition, this

project analyzed the proportion of frank tooth decay versus the proportion of early enamel decalcification

in the same group of children. This will help indicate the relative burden of potential remineralization

versus restoration. Finally, it evaluated whether the ongoing Infant Oral Health Educational Program at

this WIC clinic was having an impact on the mother/caregivers in the modification of their feeding

practices. This will lend support to such programs at WIC Nutrition Centers. This project was conducted

at the WIC clinic of'El Centro del Barrio in San Antonio, TX (January - May 2001). The findings of this

study can be used to train non-dental health professionals who are in contact with children within their own

WIe networks.



H. Procedures and Methods

During the planning phase (August 2000 - January 2001) the principal investigator, the co-

investigator (Carlos Nurko, D.D.S., MS), and the project supervisor held meetings to establish data base

and collection methodologies. The Institutional Review Board of the University Health Science Center at

San Antonio approval was obtained. (Appendix 4) Training sessions were held in December 2000 for the

investigators conducted by Dr. Brown who also worked with Dr. Godoy to write a description ofthe range

of prevention and treatment to be expected, corresponding to each stage of the Godoy five-point scale of
~

BBTDINC. (Appendix 1) A conveniest sample of 120 children aged from 12 to 60 months was selected.

The principal investigator developed the dental chart that was used during the screening. (Appendix 2) A

questionnaire was developed in English based on validated questions used in other national, state, and local

surveys. Then the principal investigator translated it to Spanish. (Appendix 3) It was back translated

twice, and amended each time for idiom. It was discussed by bilingual adults and amended for

comprehension. This questionnaire was self-administrated and completed by consenting parents or

guardians of the children enrolled in the WIC program. After they completed the questionnaire a video in

English or Spanish developed by the Texas Department of Health Bureau of Dental Health Services

featuring information on infant oral health was shown to the parents. The video was followed by a clinical

"knee to knee" exam that was performed by the principal investigator. A resident in pediatric dentistry

assisted the investigator by recording the oral examination. The examinations were conducted under a

portable dental light using disposable mirrors and gauze. Dental caries was determined using the WHO

criteria (WHO, 1997) with adaptation for enamel caries, and recorded on an examination form specifically

developed for this study. The severity ofECC was assessed by comparing the clinical case with a set of

photographs depicting five stages (Godoy) of nursing caries: none, very mild, mild, moderate, severe and

very severe. A prevention and treatment plan was separately created by the co-investigator, and an

assessment of severity of needed prevention and treatment made. (Appendix 1) Referrals were given as

necessary to the South Park Medical Care Dental Clinics, also operated by EI Centro del Barrio in the same

neighborhood. Data collected from the chart and the questionnaire was coded and entered in a computer

database by the principal investigator. The data was analyzed using a conventional statistical software

program (SPSS 10.1). The analysis included the proportion of upper incisor surfaces with early

decalcification, early enamel decalcification for the entire primary dentition, and the proportion of frank

caries (into dentine), and caries prevalence and the deft and defs scores associated with prior attendance at

the dental health education classes.

1) For objective 1, a test of association was applied to the Godoy 5 point scale of severity of Baby

Bottle Tooth Decay versus the independent assessment of intensity of prevention and treatment needed.

Correlation and regression were used. 2) For objective 2, tooth surface distribution of potentially re-

mineralizable enamel caries were contrasted with frank caries, using cross-tabs and correlation. 3) For the

objective 3, the association ofa prior program of oral education of mothers with the subsequent oral status

of their child was tested by statistical association, using chi-square, Student's t and ANOVA test.
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The subjects in this study had the following characteristics: 1) They were between 12 and 60

months of age 2) They were enrolled in the WIC clinic 3) Parents/caregivers were with their children at the

moment of the examination, and had given prior consent on a IRB approved form.

I. Findings

The findings are presented first as purely descriptive Tables 1-8. The analytic results are then

presented in appendices 5-13.

One hundred twenty children aged 1-5 years were examined by the principal investigator with

96.7 % (116/120) Hispanic and 53.3% (641120) females. The percentage of children that were included

ranged from 40.8% from 12 -23 months to 15.0% from 48 - 59 months old. See Table 1. The marital status

of the parents (mostly mothers) was 55.8% married (67/120) and 15.8% single (19/120) with the remaining

28.3% (341120) unstated.

The results showed that as the child's age increased the mean of deft also increased. From 12 to 23

months it was 0.20 and increased to 3.00 at 48 to 59 months of age. See Table 2. The same trend could be

observed with the defs which increased from 0.53 at 12 to 23 months to 7.94 for 49 to 59 months of age.

See Table 3. The mean number of surfaces with enamel caries also increased as the child's age increased.

It increased from 1.37 (12-23 months) to 6.44 (49- 49 months). See Table 4. The prevalence ofBBTD

increased until the child reached 3 years old of age, after that age the prevalence remain fairly constant. See

Table5 and Figure 1.

Objective 1. A high correlation (0.775) was found between the severity of the BBTD assessment

on the Godoy five point scale and the range of prevention and treatment assessed by the pediatric dentist. A

regression analysis showed the Godoy five point scale predicted the range of treatment indicated by the

pediatric dentist, with a regression coefficient of 1.085 (95% CI 0.865-1.304, p< 0.001), and an adjusted R

square of 0.594. (Appendix 5) A high correlation (0.747) was found between the deft scores and the range

of indicated prevention and treatment. A regression analysis of deft scores predicted the range of treatment

indicated with a coefficient of 0.406 (95% CI 0.340-0.472, p< 0.001), and an adjusted R square of 0.554.

(Appendix 6)

Objective 2. The statistical mean for deft was 0.93, the overall prevalence of caries was 23.3%

(281120), deft ranged from 0 to 13 and the prevalence of children with missing teeth was 0.8% (11120). The

average number of decayed surfaces was 1.17 ( 140 surfaces), the average number of filled surfaces was

1.20 (144 surfaces), the statistical mean for defs was 2.37 (285 surfaces) and it ranged from 0 to 50. The

distribution of frank caries by type of tooth surface affected is shown in table 6, with smooth and

approximal surfaces predominant. The overall prevalence of children with teeth having enamel caries was

very high 65.8% (79/120) and it ranged from 0 to 61 affected surfaces. Smooth surfaces and approximal

surfaces showed similar prevalence of cavities. The prevalence of children having smooth surfaces with

enamel caries (64.8%) was higher than for other types of surfaces. See Table 7. The prevalence of enamel

caries, 65.8% (79/120), was higher than for frank caries 23.3% (281120) and the correlation between them

was 0.355 (p< 0.001). (Appendix 7)
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In addition, the association between BBTD, and deft and defs was analyzed. The percentage of

children with BBTD (based on Godoy Scale) was 55.8% (67/120), its prevalence ranged from very mild

79% (53/67) to very severe 1.6% (1/67). See Table 8. The percentage of children that had prior caries but

couldn't be classified because they had crowns obscuring the severity was 3.3% (4/120). Analyzing the

mean deft and defs, and the presence of the BBTD pattern in the four maxillary incisors, we found that the

mean deft for those that had BBTD was 1.12 and for those that didn't have BBTD was 0.14 (p= 0.004).

(Appendix 8)

Objective 3. The analysis of association between deft, defs and enamel caries and those children

whose parents participated in a dental educational class at the WIe clinic and those whose parents did not,

indicated that the mean deft for those children whose parents had previously participated was 0.37 and for

those that didn't it was 1.23 (p= 0.043). The mean defs for those children whose parents had participated

was 1.22 and for those that didn't it was 2.97 (p= 0.216). The mean number of enamel caries lesions for

those that participated was 1.93 and for those that didn't was 4.05 (p= 0.005). (Appendix 9)

The prevalence ofBBTD was higher for those children whose parents had not participated in prior

oral education 63.2% (48/76) than those that did 47.5% (19/40), but not significantly so, with a p= 0.105.

(Appendix 10)

During the oral health program the parents were informed about the importance of their children

not napping with a bottle, brushing their child's teeth every day and using of toothpaste with fluoride

everyday. The BBTD prevalence did not differ significantly for those children who currently went to bed

with a bottle 55.2% (37/67) than for those that did not 61.2% (30/49) with a p= 0.518. (Appendix 11) The

BBTD prevalence was lower 51.3% (40/78) for those children that brushed their teeth everyday than those

that did not 71.1% (27/38) with a p= 0.043. (Appendix 12) Those children whose parents used toothpaste

with fluoride to brush their child's teeth had lower prevalence ofBBTD 46.8% (29/62) than those who did

not 71.1% (38/53) with a p= 0.007. (Appendix 13)

1. Discussion

The total number of children examined was 120. They were grouped by ages. It would have been

desirable to have at least 30 children for each group; however, most of the children (40.8%; 49/120) were

from 12 to 23 months. A high percentage of parents did not provide their marital status (28.3%; 34/120),

which made it difficult to obtain a meaningful result between the marital status of the parents and the

presence/absence of BBTD.

A highly significant correlation (0.775) was found between the severity of the BBTD and the

range of prevention and treatment expected. Using linear regression, with the independent variable the

severity ofBBTD (Godoy) and the dependent variable the range of prevention and treatment expected, the

result showed that the Godoy scale can predict the range of treatment and prevention expected. (Appendix

5) The correlation between the deft scores and the range of prevention and treatment expected was also

very significant. (Appendix 6) Thus these criteria used to identify dental caries (deft and BBTD) can both

predict the intensity of prevention and treatment needed.
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The prevalence of children with enamel caries was far higher than of children with frank caries

(65.8%; 79/120 and 23.7%; 28/120 respectively). The association between them showed that those

children with enamel caries also have a higher prevalence offrank caries. (Appendix 7).

The overall prevalence of children with the BBTD pattern was high at 55.8% (67/120). The modal

Godoy grade for BBTD severity was very mild, 79% of those affected (53/67). A very mild grade means

the tooth could re-mineralize and further frank decay be avoided. Analyzing the association between mean

deft, mean defs and BBTD, the results showed that the children with BBTD have a higher mean deft score

(1.12 versus 0.14). This is a ten fold difference, and highly significant. In addition, the children with

BBTD have a higher mean defs score (2.13 versus 0.18). This is a twelve fold difference of the means and

highly significantly different (p=0.012). (Appendix 8) Usually the first teeth affected by dental caries are

the upper incisors. If those non-dental personnel who serve young children are trained to identity BBTD in

its early stages it could be arrested and prevented; so too by parents.

There was a significant association between the participation of the parents in a dental education

class at the WIC and deft scores and enamel caries. Those that didn't participate had higher mean deft and

enamel caries lesions than those that did. The results were consistent with the oral education program

preventing and reducing the prevalence of dental caries. The difference between the means for those that

participated and those that didn't was 0.86 for deft, 1.76 for defs (not significant) and 2.12 for enamel

caries. (Appendix 9) The prevalence ofBBTD for those children whose parents had participated in an oral

education class was lower than those that did not; however, the difference was not statistically significant.

The Godoy BBTD Scale involves a sampling ofteeth and captures the total caries exposure only in the

youngest children. Given that the oral education was provided 1-3 years prior, this lack of significant

association is not surprising. The association between personal preventive oral hygiene practice and BBTD

is supported by the present study, which suggests that brushing a child's teeth everyday and with fluoride

toothpaste is necessary to prevent and/or reduce the prevalence of dental caries (including BBTD).

(Appendix 12 and 13) The lack of significant association in the trend for BBTD to be less prevalent in

children who did not go to bed with a bottle, may also be due to the lack of temporal association of these

events and our later assessment.

K. Conclusions

1. The Godoy scale was created with the intent to classify the severity of caries and allows non-dental

professionals to identity BBTD at an early stage. This study showed that the Godoy classification also

predicts the intensity of prevention and treatment required. It does so most directly in younger preschool

children, when screening has the highest potential for effective primary and secondary prevention ofECC.

2. a) As has been shown in other studies the prevalence of enamel caries is much higher than frank caries.

2. b) The results showed a strong association between BBTD and enamel caries lesions, deft and defs

scores. Those who had the BBTD pattern and had enamel caries also had higher deft and defs scores.

Most of the children with BBTO ranked as very mild on the scale of severity, were under 2 years of age. A
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high proportion of the total caries burden is potentially rernineralizable if dietary changes can be made and

fluoride toothpaste used daily.

3. The participation of the parents in an oral education class was highly associated with lower BBTD,

enamel caries and frank: caries prevalence. This study did support by association the theory that infant oral

educational programs directed to the parents have a positive impact in the prevention of non-cavitated

(enamel caries) and cavitated frank caries.

L. Suggested Changes to the Project

One of the weaknesses of the project was the low sample size and unequal age distribution. This

made it more difficult to follow the path of severity ofBBTD and the deft. For a follow-on study a larger

sample size would be sought. The ideal would be a longitudinal study to follow the progress of the disease.

In addition, most of the patients in this study were Mexican American, and are not necessarily

representative of all WIC populations, so the study should be extended to other racial and ethnic groups at

risk for ECC. Finally the validation of the Godoy Scale should also be verified when applied by non-dental

health workers.
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Table 1

The number and percentages of children that were screened by age group.

Range Number of Percentage of
months children sample
12-23 49/120 40.8
24-35 271120 22.5
36-47 261120 21.7
48-59 181120 15.0

Table 2

Mean deft by age group

Age of the children in Mean Number Maximum deft

months Of children per child

From 12 to 23 months 0.20 49 5

From 24 to 35 months 0.63 27 9

From 36 to 47 months 1.19 26 10

From 48 to 59 months 3.00 18 13

Total 0.93 120

Table 3

Mean defs by age group

Age of the children in Mean Number of Maximum defs

months children per child

From 12 to 23 months 0.53 49 15

From 24 to 35 months 1.56 27 22

From 36 to 47 months 2.85 26 50

From 48 to 59 months 7.94 18 34

Total 2.84 120



Table 4

Mean number of tooth surfaces with enamel caries by age group

Age of the children in Mean Number of Maximum

months children surfacesl child

From 12 to 23 months 1.37 49 9

From 24 to 35 months 3.44 27 14

From 36 to 47 months 4.73 26 16

From 48 to 59 months 6.44 18 18

Total 3.33 120

Table 5

Age groups of children by presence/absence of baby bottle tooth decay (BBTD) based on 4 max.
incisors (having any caries on a labial or lingual surf.)

Age( months) BBTD Non-BBTD total

12 - 23 17 32 49
34.7% 65.3% 100%

24-35 20 7 27
74.1% 25.9% 100%

36-47 18 7 25
72.0% 28.0% 100%

48-59 12 3 15
80.0% 20.0% 100%

Table 6

Distribution and prevalence of frank caries by type of tooth surface affected

Surface Meandefs prevalence children affected
All surfaces 0.93 23.3 %;28/120
Smooth surfaces 0.88 16.7%; 201120
Approximal 0.87 16.7%; 201120
surfaces
Pits and fissures 0.40 11.7%; 14/120



Table 7
Prevalence of enamel caries by type of tooth surface affected

Surfaces of the teeth Prevalence Number of children
with enamel caries affected
All surfaces 65.8% 79/120
Smooth 64.8% 77/120
Approximal 15.0% 18/120
Pit and fissure 11.7% 14/120

Table 8
The distribution of the severity ofBBTD.

Severity Number Prevalence of the
severity ofBBTD

Very mild 53/67 79.0%
Mild 7/67 10.4%
Moderate 3/67 4.5%
Severe 3/67 4.5%
Very severe 1/67 1.6%

Figurel
Presence and absence ofBBTD (based on Godoy Scale) by age group
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APPENDIX 1

Five Point Severity Scale to screen for Early Childhood Caries of the BBTD type. Caries solely
of pits & fissures or of approximal surfaces is considered separately, but is not part of this scale
(Godoy). Based on the single most severely affected tooth of the maxillary four primary incisors.
Primary cuspids and first molars in either arch may be affected but are not evaluated in this scale
(Godoy).

GODOY DESCRIPTION RANGE OF PREVENTION AND TREATMENT
SCALE EXPECTED

As assessed by (cumulative with severity)
the investigator as assessed independently by Pediatric Dentist

for the whole dentition
NORMAL • No visual or other evidence of Prevention appropriate to perceived individual,

0 this pattern of caries family and group risks.
0

VERY MILD • White spot or brown spot Intensive arrest and remineralization:
1 caries, parallel to the gingival brushing with F toothpaste

margin of labial (or lingual) dietary intervention 1
surfaces behavior change strategy

• Not confined to approximal frequent monitoring until remin. evident.
surfaces

• Enamel surface is intact

~ MILD Above plus: Above plus:
2 • Slight "points" of cavitation. Possible hand excavation of caries

Possible minimal use of rotating instruments. 2
Restorations

MODERATE Above plus: Above plus:
3 • Cavitation is evident Probable use of hand/rotating instruments for

• Cavitation is discrete and does caries removal & restoration
not encircle any tooth. Probable need for local anesthesia 3

Probable need for sedation or anesthesia
Possible isolated crown restoration

SEVERE Above plus: Above plus:
4 • Cavitation is evident and Probable crown restoration(s)

encircles at least one tooth Possible pulpal involvement revealed, leading to
• Possible loss of incised edge(s) endo/ext. 4

subsequent to caries
• Pulpal involvement is not

suspected.
VERY Above plus: Above plus:

SEVERE • Loss of incisal edges Extraction
5 subsequent to caries. Endodontic trt.

• Pulpal involvement is Multiple crowns 5
suspected or observed



APPENDIX 2 DATE EXAM I I
:-:Mt:-:-h-~Da-y--:Y-:-r-

r UTHSC San Antonio Pre·School Caries Assessment
EXAMINATION FORM

Name _ 10' _

EthnIc group _ Sex: M F Blrthdate 1__ 1__

Parent/Guardian's Name _
Mth Day Yr

Age I
Yrs Mths

BBTD: (Based on max. 4 incisors) _Not present

Moderate _Severe
01-2 teeth

cavitated
03+ teeth

cavitated

_Very SevereGODOY SCALE: _Very Mild _Mild

6255 54 53 52 61 6351 64 65

85 84 83 73 74 7582 71 7281

• Red: Cavitated into dentin

• Blue: Enamel caries, include pin point cavity

• Black: Restoration, crown

o Blue: Unerupted - circle tooth number

I Red: Gross carious destruction of crown, all surfaces

X Red: Has been extracted

S Blue: "S" on occlusal surface, sealant present

Opacity and hypoplasia - number of teeth affected 0 Urgent trt 0 Yes
Extracted due to trauma - Tooth number(s) _

=-,

T ance for dental inspection with parental/dentist support, but without restraint DYes DNo

NOTES

L



APPENDIX 3
THE. UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT SAN ANTONIO.;';':,.)'; u•.··.. J. s : ; ~ ~ '.. _e .,_ '.';'JI •• ..' •••.•~••._.. I •••. • • r',.

Department of Pediatric Dentistry -Infant Oral Health Clinic
\

-r>: Baby Teeth Are Not Just Baby Teeth at theWIe I ,

Questionnaire
Demographic D..a1a
Name of Patient Date of Birth: _

Sex: Male__ Female __ Ethnicity Siblings: Yes__ No__ Ages, _
Parent's Name (or legal guardian) Date of Birth Marital Status _
Is your child eligible for financial assistance through:
Medicaid SSI Head Start erne WIC Other _
I give permission for dental school faculty to examine my child to determine what dental treatment is needed.
Signature Relationship to child Date _

Date: _

1.) When was your child enrolled in the WTC Clinic and how old was he/she?

2.) Have you and your child participated in an oral education class at the WTC in the past?

No Yes If Yes: How many times o List 3 things you learned from the class.

1.

2.

3.

If No, list three things that can prevent your child to have cavities:

l.

2.

3.

3.) Has your child been to a dentist? yes _ No _

If No: What is the main reason he/she has not been?

If Yes: At what age? Where? _

Why? -



4.)

Excellent _ Very Good' . :;': : . . .. ~. . '; , . . t..:Good •.. ;, ,'" Farr' 1, .:;' " ',Poor _

5.) Did your child usually take a nap with a bottle or go to bed at night with a bottle?

Yes, _ No, _

If yes:
a, ' What was usually in the bottle taken to bed or with a nap?

Plain Water __ Plain milk or plain formula __
Other liquids like flavored milk, juice, sweet tea, soda, koolaide, lemonade, etc.: __

b. What age did your child stop taking a nap or going to bed with a bottle?

1 year or younger__ 13 to 18 months__ 19 to 24 months
More than 24 months__ Has not yet stopped __

6,) Do you clean your child's teeth every day? Yes No__

Do you use a toothbrush on your child's teeth everyday? Yes__ No__

Do you use fluoride toothpaste on your child everyday? Yes__ No__

If yes, at what age did you start this? months

7,) How long has it been since you, the parent or guardian, last visited the dentist, dental hygienist,
or a dental clinic?

Within past 6 months __ 6 to 12 months ago __ I to 2 years ago __
2 to 5 years ago __ 5 or more years ago __ I have never been __

8.) What was the main reason you, the parent or guardian last went to a dentist, dental hygienist, or a
dental clinic?

__ I had never seen a dentist or dental hygienist
__ Went in for check-up, examination. or cleaning
__ Something was wrong, bothering. or hurting me
__ Went for a follow up appointment for something found at an earlier check up or
examination,



APPENDIX 3

LA UNIVERSIDAD DE TEXAS HEALTH SCIENCE CENTER EN SAN ANTONIO
Departmenro de Pediatria Dental- Clinic a del infante en salud oral

Dientes de leche no son solamente dientes de leche en la Wle

Q . .uestJOnano
Informacion Demografica Fecha _
Nombre del Paciente Fecha de nacimiento _
Sexo: Masculine __ Fernenino __ grupo etnico Hermanos: Si No_ edades _
Nombre del padre 0 (tutor) Fecha de nacimiento Estatus marital _
Es su nino elegible para ayuda financial atravez de:
Medicaid SSI Head Start CIDC WIC Otro _
Yo doy permiso a 1a facultad de la escuela dental para que examine mi nino y asi determinar que
tratamiento dental necesita.
Firma __________ Relacion con el nino Fecha _

l) Cuando rue su nifiota) registrado en la cIinica de la WIC y que edad tenia el/ella?
Fecha: Edad del nino: _

2.) Ha participado usted y su nifio(a) en el pasado en alguna clase de educacion oral en la WIC?
No_ Yes_ si su respuesta es Si: cuantas veces _.Nombre 3 cosas que usted aprendio de la clase

1.

2.

3.

Si su respuesta es No: indique tres rnaneras que usted cree que se puede evitar cavidades(caries)

1.

2.

3.

3.) Ha llevado a su nifiofa) alguna vez al dentista? Si _ No _

Si contesta No: Cual Cue la razon PRINCIPAL el par que no 10ha llevado con WI dentista?

Si su respuesta es Si: A que edad? _ Donde? _

Porque 10 llevo? _



•

4.) Como describirfa usted la eondici6n de los dientes y encCasde su nido(.)?

Excelente Muy buena Buena Regular Pobre _

S.) Usualmente su nido(a) tomaba la siesta 0 iba a la earna en la neche con el biberon?

Si ----:- No _

Si su respuesta es SI:

3. Usualmente que contenfa el biber6n cuando tomaba la siesta 0 se iba a dormir?

Solo agua Agua con leche 0 formula sencilla _
Otros lfquidos como leche con sabor, juga. te dulce. Koolaide. limonada. etc: __

b. A que edad su nino(a) dejo de tom•• siesta 0 de ir en la noche a dormir sin el biber6n?

A ado 0 menos del ano
Mas de 24 meses _

A losl3 a 18 meses
todavia no 10 ha dejadc _

A losl9 a 24 meses

6.) Usted limpia los dientes de su niftota) DIARIAMENTE? Si _ No _

Usted usa un cepillo dental en los dientes de su nino(a) DIARIAMENTE? Si No

Usted usa pasta dental con !luoruro para su ninota) DIARIAMENTE? Si No

Si su respuesta es Si, a que edad usted empez6? meses de edad

7.) Hace cuanto tiempo que ~ (el padre 0 tutor) visito por ultima vez al dentista, Higienista
dental 0 clfnica dental?

En los ultimos 6 meses___ hace 6 a 12 meses hace 1 a 2 afios _

Haee 2 a 5 aiias haee mas de 5 arias Nunca he visitado una clinica dental __

8.) Cual Cuela raz6n principal que ~ (padre 0 tutor) rue aver al dentista, higienista dental 0

clfnica dentalla ultima vez?

__ Nunca he visto al dentista 0 higienista dental

__ Fui por un revisi6n, examen, 0 limpieza dental

__ Porque algo me estaba molestando, 0 me dolfa

__ Fui por que me dieron una cita por algo que me encontraron en un exarnen anterior



APPENDIX 4
The University of Texas.
Health Science Center at San Antonio
Mail Code 7830
7703 Floyd Curl Drive

San Antonio, Texas 78229-3900
._------- ._---_._-------- ----1--

Institutional Review Board
(Multiple Assurance #1-\03)

(210) 567-2351
FAX: (210) 567-2360

December 27.2000

Carlos Nurko, DDS, MS
Dept. of Pediatric Dentistry
UTHSCSA

Dear Dr. Nurko:

CONTINUING REVIEW - IRB Protocol # 989-1908-256 Establishment of a Database in a High Risk
Population to Identify Predictive Factors to Early Childhood Caries. (UTHSCSA)

In accordance with Federal regulations for continuing review, the Progress Report for the above referenced
protocol was reviewed by the Subcommittee for Continuing Review on December 19,2000.

The study is closed to nev subject enrollment, subjects are being followed and data are being analyzed. The
addition of Dr. John P. Brown as a consultant 'was noted.

Reapproval to continue the study can be given when the following conditions have been met:

Regarding the protocol: The summary of the study requires a more substantive, but brief description of [be
activities and findings to date in item In of the Progress Report.

REPLY BY: January 8,2001.

IRB approval will expire on January 16,2001. No new subjects may be enrolled until the protocol has
been reapproved.

Sincerely,

Helen P. Hazuda, Ph.D.
Subcornrniuee Chair
Inst iuuiouai i\c\ ie:" EvanJ



Appendix 5

Severity ofBBTD (based on Godoy Scale) and the Range of prevention and treatment indicated by the
Pediatric Dentist.

Correlations

Range of
prevention

severity of the and treatment
BBID( expected

based on (cumulative
Godov Scale) with severity)

severity of the BBID ( Pearson Correlation 1 .775
based on Godoy Scale) Sig. (2-tailed) .000

N 67 67
Range of prevention and Pearson Correlation .775 1
treatment expected Sig. (2-tailed) .000(cumulative with severity)

N 67 120
-. Correlation is significant at the 0.01 level (2-tailed).

Severity ofBBTD (based on Godoy Scale) and the Range of prevention and treatment indicated by the
Pediatric Dentist

~ 7:;
E
"2-
"0 6 a D

~a.
x 5 D a<II
C
<II.§

4 DtV

~
"0
c 3 DtV
<:
0

~
~ 2

~a.

0 1 D

'"'"ctVa: a
a 3 4 5 6

severity of the BBTD (based on Godoy Scale)

Note: each data point does not represent equal numbers of patients [(the X-I and Y-4) and (the X-I and Y-
5) represent only one patient each].

Severity ofBBTD( based on Godoy Scale) and the Range of prevention and treatment indicated by the
Pediatric Dentist using Anova

ANOVA
Model

1Regression
Residual
Total

Sum of Squares df Mean
Square

61.057 1 61.057
40.614 65 0.625
101.672 66

Predictors: (Constant), severity of the BBTD (based on Godoy Scale)
Dependent Variable: Range of prevention and treatment expected (cumulative with severity)

Adjusted Unstandardized
R square Coefficients

97.718 0.000 4.812 0.594 1.085

F Sig. t 95%CI

0.865-1.304

a
b



APPENDIX 6

Correlation between deft and the Range of prevention and treatment indicated by the Pediatric Dentist

Correlations

Range of
prevention

decayed, and treatment
extracted, expected
filled teeth (cumulative

score with severitY)
decayed, extracted, filled Pearson Correlation 1 .747*
teeth score Sig. (2-tailed) .000

N 120 120
Range of prevention and Pearson Correlation .747' 1
treatment expected Sig. (2-tailed) .000(cumulative with severity)

N 120 120

". Correlation is significant at the 0.01 level (2-tailed).

Association between deft scores and the Range of prevention and treatment indicated by the Pediatric Dentist using Anova

Model Summaryb

Adjusted Std. Error of
Model R R Sauare R Sauare the Estimate
1 .747a .558 .554 .806

a. Predictors: (Constant), decayed, extracted, filled teeth
score

b. Dependent Variable: Range of prevention and
treatment expected (cumulative with severity)

Sum of
Model Sauares df Mean Square F Sig.
1 Regression 96.799 1 96.799 148.985 .000a

Residual 76.667 118 .650
Total 173.467 119

a. Predictors: (Constant), decayed, extracted, filled teeth score

b. Dependent Variable: Range of prevention and treatment expected (cumulative
with severity)

Coefficients a

Standardi
zed

Unstandardized Coefficie
Coefficients nls 95% Confidence Interval for B

Model B Std. Error Beta t Sig. Lower Bound Upper Bound
1 (Constant) 1.554 .080 19.465 .000 1.396 1.713

decayed, extracted, .406 .033 .747 12.206 .000 .340 .472
filled teeth score

a. Dependent Variable: Range of prevention and treatment expected (cumulative with severity)



APPENDIX 7

deft
enamel caries

Mean and prevalence deft and enamel caries
mean
0.93
3.325

prevalence
23.3%
65.8%

Correlation between deft and enamel caries

Correlations

decayed, teeth with
extracted, white
filled teeth lesions (only

score in Enamel)
decayed, extracted, Pearson Correlation 1 .355*
filled teeth score Sig. (2-tailed) .000

N 120 120
teeth with white lesions Pearson Correlation .355* 1
(only in Enamel) Sig. (2-tailed) .000

N 120 120
**. Correlation is significant at the 0.01 level (2-tailed).



Appendix 8
Analysis of association between the mean deft and the mean BBTD (based on Godoy Scale) using Anova

ANOYATaIJIe

~~ •• MII;m~IlI", F 510.1 __ oIoa,,. ••
,'''''''''''''OJ Ie.'" , Ie.'" 8.522 .004teeth score·,...-ar ...,., G<.ups

baby ••••• ,-...." 381.1)(5 11. 3.'67
based i't 4 max. irJdsoI't;
(havilgaJ'lljearieson. Total

38$,034 115labiaIori'lgualmf.)

Analysis of association between the mean deft and the mean BBTD (based on Godoy Scale) using
Student's t test

Independent Samples Test

Levene's Test for
Eaualitv of Variances t-test for Eaualitv of Means

95% Confidence
Interval of Ihe

Mean Std. Error Difference
F SiQ. I df Sic. (2-tailed) Dilference Dillerence Lower Upper

decayed, extracted, Equal variances
26.564 .000 2.919 114 .004 ,98 .335 .314 1.639filled teeth score assumed

Equal variances
3.353 77.203 .001 .98 .291 .397 1.556not assumed

Analysis of association between the mean defs and the mean BBTD (based on Godoy Scale) using
student's t test

Independant Samples Test

Levene's Test for
Enualitv of Variances t-test for Eaualitv of Means

95% Confidence
Intervaloflhe

Mean std. Error Difference
F Sic. I df Sic. (2-tailed) Difference Difference Lower Upper

decayed, extracted, Equal variances 17.476 .000 2.549 ,,4 .012 1.95 .765 .435 3.467filled surf.(MT·S) +ds+1$ assumed
Equal variances

2.963 70.157 .004 1.95 .658 .638 3.264not assumed



Appendix 9

Analysis of association between deft and the children whose parents participated in an oral educational
class at the WIC

ANOVATabie

Sum of
Squares df Mean Square F Sig.

decayed, extracted, Between Groups (Combined)
20.056 1 20.056 4.171 .043filled teeth score'

Have you and your Within Groups
567.411 118 4.809child participated in an

oral education class at Total
the WIC in the pasl 587.467 119

Analysis of association between defs and the children whose parents participated in an oral educational
class at the WIC

Independent Samples Test

Levene's Test for
Eaualitv of Variances t-test for Eaualitv of Means

95% Confidence
Interval of the

Mean Std. Error Difference
F 5io. t <If 5ig. (2-tailed) Difference Difference Lower Upper

decayed, extracted, Equal variances
3221 .075 -1.245 118 .216 -1.76 1.410 -4.548 1.037filled surf. (MT*5) +ds+fs assumed

Equal variances -1.440 114.648 .153 -1.76 1.219 -4.169 .659not assumed

Analysis of association between defs and the children whose parents participated in an oral educational
class at the WIC

ANOVATable

Sum of
Sauares df Mean Sauare F Sia,

decayed, extracted, filled Between Groups (Combined)
83.151 1 83.151 1.549 .216

surf.(MT*5) +ds+fs •
Have you and your child Within Groups 6332.974 118 53.669participated in an oral
education class altha Total
WIC in the past 6416.125 119

Analysis of association between enamel caries and the children whose parents participated in an oral
education class

Independent Samples Test

Levene's Test for
EQualitv of Variances t-test for Enualitv of Means

95% Confidence
Interval of the

Mean Std. Error Difference
F 5io. t <If 8ig. (2-lailedl Difference Difference Lower Upper

teeth with white lesions Equal variances
9.290 .003 -2865 118 .005 -2.12 .741 -3.592 -.656

(only in Enamel) assumed
Equal variances

-3.428 117.882 .001 -212 .820 -3.351 -.897
not assumed

I

"



Appendix 10

Have you and your child participated in an oral education class at the WIC in the past * presence/absence of baby bottle
tooth decay based in 4 max. incisors (having any caries on a labial or lingual surf.) Crosstabulation

Education/Participation BBTD Non-BBTD Total
Yes 19 21 40

47.5% 52.5% 100%
No 48 28 76

63.2% 36.8% 100%

Analysis of association between the presence/absence of BBTD (based on Godoy Scale) and the
child's parent participation in an oral educational class at the WIC

earson ct>-Squ8Ie
CoBirllity ComtctIon·
~hoodR8tiO
Fi~s Exact Test

N of Valid CSSO$ 116

2.633"
2.031
2.621

.1OS

.154

.105
.117 .on

8. Co~dontyfora2x2tabJe

b. 0 cells (.0%) have expected count less than 5. The mlnlrrun expected court ls
16.90.

Presence and absence of BBTD (based on Godoy Scale) and the child's parent participation in an
oral educational class

70

c--

c--

.---
-

Have you and your ch

60

50

40

30

20

C 10
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~ 0

Des
Do

it the child has BBT If the child doesn't

presence/absence of baby bottle tooth decay based in 4 max. inciso



Appendix 11

Did your child take a nap with a bottle or go to bed at night with a bottle? • presence/absence of baby bottle tooth decay
based in 4 max. incisors (having any caries on a labial or lingual surf.) Crosstabulation

Take nap/go bed with bottle
Yes

No

BBTD
37
55.2%
30
61.2%

Non-BBTD
30
44.8%
19
38.8%

Total
67
100%
49
100%

Analysis of association between the presence and absence of BBTD (based on Godoy Scale) and if
the child went to bed with a bottle

Chi-Square Tests

A~~~~~~
Exact 5ig. Exact 5ig.

Value df (2.Sidedl (l-sidedl
Pearson Chi-square .418 1 .518
Continuity Correctio" .208 1 .648
Likelihood Ratio .419 1 .518
Fishel's Exact Test .571 .325
N of Valid cases 116

a. Computed only for a 2x2 table

b. 0 cells (.0%) have expected count less than 5. The minimum expected count is
20.70.

Analysis of association between the presence and absence of BBTD (based on Godoy Scale) and if
the child went to bed with a bottle

70

~
,.----

r---
~

Did your child take

so
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40
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1: 10

~If. 0

DYes

Dno
if the child has BBT if the child doesn't

presence/absence of baby bottle tooth decay based in 4 max. inciso



Appendix 12

Do you use a toothbrush on your child's teeth everyday? • presence/absence of baby bottle tooth decay based in 4 max.
incisors (having any caries on a labial or lingual surf.) Crosstabulation

Use toothbrush BBTD Non-BBTD Total
Yes 40 38 78

51.3% 48.7% 100%
No 27 11 38

71.1% 28.9% 100%

Analysis of association between the presence and absence of BBTD (based on Godoy Scale) and if
the child's teeth were brushed

Chi-square Tests

Asymp. Sig. Exact Sig. ExactSig.
Value df (2-sided)- (2-sidecfl (1-slded)

Pearson Chi-Square 4.094 1 .043
Continu~y Correctio~ 3.323 1 .068
Likelihood Ratio 4.198 1 .040
Fishe(s Exact Test .048 .033
N of Valid Cases 116

a. Computed only for a 2X2table
b. 0 cells (.0%) haveexpected count less than 5. The minimumexpected count is

16.05.

Analysis of association between the presence and absence of BBTD (based on Godoy Scale) and if
the child's teeth were brushed

80
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Appendix 13

Do you use fluoride toothpaste on your child everyday? • presence/absence of baby bottle tooth decay based in 4 max.
incisors (having any caries on a labial or lingual surf.) Crosstabulation

Use toothpaste with fluoride BBTD Non-BBTD Total
Yes 29 33 62

46.8% 53.2% 100%
No 38 15 53

71.1% 28.3% 100%

Analysis of association between the presence and absence of BBTD (based on Godoy Scale) and if
the child's teeth were brushed with fluoride toothpaste

ChI-square Tests

Asymp.8ig. Exact Sig. Exact 8ig.
Value df (2.Sidedi (2.sided) (1-Slded)

Pearson Chi-Square 7.2f1i1' 1 JXJ7
Continuity Comectiolf 6.310 1 .012
likelihood Ratio 7.425 1 .006
Fisher's Exact Test .008 .006
N of Valid Cases 115

a. Computed only for a 2><2table

b. 0 cells (.0%) have expected oount less than 5. The minimum expected oount is
22.12.

Analysis of association between the presence and absence of BBTD (based on Godoy Scale) and if
the child's teeth were brushed with fluoride toothpaste
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if the child has BBT if the child doesn't

presence/absence of baby bottle tooth decay based in 4 max. inciso




