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ABSTRACT

Sata, C. L. Nursing Caries in Pediatric Dental Practices and Teaching
Clinics.  Portland, The Oregon Health Sciences University, School of

Dentistry, 1989. 1 -58 p. typed thesis.

Whether parents of children with nursing caries differ from those of
other children in factors which effect oral health of infants and
preschool children is the focus of this study. Parameters evaluated
include age at which children are brought for dental care, ethnic
background, prior knowledge and sources of information and referral.
Subjects were 386 parents and their children under five, who presented
for initial examination with pediatric dentists during an eight week
period. Data was collected from a questionnaire completed by the
parents. Clinical findings were transposed to a chart used for
categorizing children and parents into Group A (nursing caries), Group B
(caries free), and Group C (general caries). X 2 test of independence at p
< 0.05 was used to determine significance. Children in Group A presented
at the youngest age and had the highest frequency of fractured teeth.
Most children in Group B were between 25 and 36 months. Children in
Group C were oldest. Dentists and pediatricians were the most common
referral source after self-referrals. Less than half of Group A parents
had prior information on nursing caries. Children in Group A represented

25% of pediatric dentists’ new patients under 5 years of age.
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INTRODUCTION

Nursing caries, the rampant caries of infancy caused by the
inappropriate feeding of babies, is preventable. The discomfort and
infection brought on to these early toddlers as well as the guilt
and expense for parents can be avoided. Health care providers,
aware of the morbidity of this disease, have been shown to have a
significant impact on the prevalence of nursing caries. These
providers of course include dentists physicians and ancillary
professionals. Among the professionals, nurses who interact with
the mothers of infants during the first year of life would be
expected to be particularly appropriate educators in the prevention
of nursing caries because they have access to parents before the
caries problem begins.

The purpose of this study is to determine if parents of
children with nursing caries differ from parents of other children
in factors which effect the oral health of infants and preschool
children. Parameters evaluated include the age at which children
are first brought in for dental care, ethnic backgrounds, prior
knowledge and varying sources of information concerning nursing

caries and differing sources of referral to pediatric dentists.



Literature Review

PATTERN OF NURSING CARIES

The manner in which nursing caries effects the teeth is
distinct in its pattern’-'S. Early nursing caries presents as white
chalky areas first on the lingual and later on the facial enamel
surfaces of maxillary incisors along the free gingival tissue
margins 101314 This chalky appearance is due to
demineralization of the enamel. These changes occur before the
posterior teeth erupt. In this affliction, the maxillary incisors are
not only the first teeth to decalcify but they also are the most
severely affected. The maxillary and mandibular first molars are
next to be involved. The canines, then second molars follow in
severity of involvement in order of their eruption into the mouth.
Carious involvement of the dental pulp of the maxillary incisors
and primary first molars is common. All surfaces of the maxillary
incisors and the occlusal surfaces of the molars are typically
involved in 18 to 22 month old children with nursing caries (see
Figures I-lll). The facial, lingual, mesial and distal surfaces of the
canines may be decalcified or carious in more advanced cases. The

mandibular incisors, protected by the tongue, are usually spared.



Figure I: A 27 month old child with nursing caries.



Figure Ill: Occlusal view of the child in Figure 1.
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ETIOLOGY

Nursing caries is related to numerous factors which include
the frequency and duration of feeding, the pattern of the infant
suckling, decreased salivary output and oral muscular activity
during sleep, and the age and sequence of eruption of the primary
teeth®.4.5.9.13.14  The longer the deleterious nursing pattern
persists, the more serious the breakdown of the teeth and the
greater number of teeth to be affected. Following eruption of the
incisor teeth, at will breast feeding or night and naptime bottles
provide the child with a cariogenic substrate that pools around the
child's teeth. As the child sleeps, decreased salivary flow impairs
the child's ability to clear the mouth and oral bacteria have access
to an almost unlimited supply of carbohydrate substrate. This
carbohydrate is lactose in mother's milk, infant formula, and cow's
milk, fructose in fruit juices, and sucrose in sweetened drinks and
soy formulas. The metabolic acids produced by these bacteria drop
the pH of plaque on the teeth. With repeated and frequent exposure
to this increased acidic environment, the enamel of the teeth is
demineralized, and eventually is destroyed by dental caries.

The chronology of tooth eruption plays an important role in
the pattern of tooth decay seen in nursing caries(see Table ). The
first teeth to erupt into the mouth tend to be more seriously
involved, with the exception of the mandibular incisorss:11. The

mandibular incisors, the centrals erupting at 8 + 2 months and



laterals at 13 + 2 months, are protected by tongue and a pooling of
saliva during suckling. Meanwhile the maxillary central incisors
which erupt at 10 + 2 months, and the maxillary lateral incisors at
11 £ 2 months have the substrate held against the lingual surfaces
and the dorsal of the tongue during suckling. The maxillary and
mandibular first molars erupt at 16 + 2 or 3 months. The maxillary
canines which follow at 19 + 3 months and the mandibular canines
erupting at 20 + 3 months are subjected to shorter periods of
demineralization. The last primary teeth to erupt, the mandibular
second molars at 27 + 3 or 4 months, and the maxillary second
molars at 29 + 4 months may escape caries if care is sought early
and prevention instituted!®.

Table I: Chronology of Primary Tooth Eruption

Primary Tooth Eruption
(mean age in months + 1 SD)

Maxillary
Central incisor 10 (8-12)
Lateral incisor 11 (9-13)

Canine 19 (16-22)
First molar 16 (13-19) boys, (14-18) girls
Second molar 29 (25-33)

Mandibular

Central incisor 8 (6-12)
Lateral incisor 13 (10-186)
Canine 20 (17-23)
First molar 16 (14-18)
Second molar 27 (23-31) boys, (24-30) girls

.............................................................................................................................................

Table from Lunt, R.C. and Law, D.B.
JADA Vol. 88 October 1974



PREVALENCE OF NURSING CARIES

Louis Ripa, in an extensive review of the prevalence of

nursing caries stated, " it is probable that the prevalence of BBTD
(Baby Bottle Tooth Decay) in the United States and other
Western-type countries is no higher than 5 percent"'4. Appendix |

presents a summary of the various nursing caries prevalence
studies reported by Ripa'4. He noted that establishing true
prevalence of nursing caries in the preschool population is
difficult due to the lack of accessability of children in the early
preschool ages. When children were examined at a public health
clinic (Currier and Glinka 1977, Derkson and Ponti 1982, Brown
1985) or in Head Start programs (Johnsen 1984, Kelly and Breurd
1987), the samples tended to be biased by disproportionate
numbers of certain socio-economic groups. If data is gathered at a
dental clinic (Powell 1976, Aldy 1979) or from dental offices the
bias will be toward children with parents aware a problem
exists14. Differences in education of the parents, and their ethnic
and cultural patterns influence feeding traditions. These
differences have been shown to affect prevalence figures!?.
Criteria for the diagnosis of nursing caries and method used for
examining the children will also affect the prevalenge rates.
Investigator's criteria ranged from a minimum of one(CleatomJones)
to three {KellyandBreurd) carious maxillary incisors, while other

investigators used less specific criteria. Hence prevalence of



nursing caries data vary and differences in methods of sample
selection and diagnostic crite’ria may invalidate comparisons.
Attention is drawn to the wide variances in prevalence among the
reported studies (range: 1.0 to 53.1%) in Appendix I, as well as the
differing diagnostic criteria used to identify nursing caries (see

Appendix ).
MICROBIOLOGY

It has been shown that dental caries is due to the interaction
between microorganisms, tooth structure and carbohydrates. All
three factors must be present simultaneously and be present for a
sufficient time for the pathology to progress to detection.
Principle studies demonstrating this relationship include Orland's
investigation'” which found that dental caries could not be
demonstrated in germ-free rats when fed a cariogenic diet. Later,
Kite et al.,'® demonstrated an absence of dental caries in rats
colonized with caries-producing bacteria while being tube-fed
cariogenic diets.

The principal microorganism involved in nursing caries is
Streptococcus mutans. Prior to the eruption of the teeth, the
mouth is free of S, mutans 9. Berkowitz2° found in his study of
138 children, ranging in age from 3 weeks to 14 months, that 91
predentate infants were without S. mutans. Of forty of these
children with erupted incisors, nine were found to have S. _mutans.



Two of ten predentate infants who wore obturators were similarly

infected. These findings. support the premise that S. mutans
requires a nonshedding surface for initial colonization.

Adherence of bacteria to a clean tooth surface is preceded by
deposition of a thin layer of salivary proteins. S. sanquis adheres
to this layer earlier than S.mutans because it is present in the
saliva in higher concentrations than S. mutans, and has a higher

affinity for the tooth?'. S. sanquis is thought to aid in

establishment of an environment suitable for the adherence of S.
mutans. The ability of S. mutans to adhere to the tooth is enhanced
by its ability to produce extracellular glucans in the presence of
sucrose. As a consequence, colonies of bacteria and their products,
salivary proteins and foodstuffs accumulate on the teeth forming
plaque2!.  The plaque matrix shields the enamel from the saliva,
which has buffering and cleansing ability, thus allowing metabolic
acids produced by plaque-forming bacteria to demineralize the
enamel?2,

Mothers have been implicated as the source of S. mutans for
infecting their infants by bacteriocin typing studies. Bacteriocin
typing is an epidemiological tool used to trace bacterial infections
by measuring bacteriocins produced by bacteria23. Berkowitz23
took saliva and plaque samples from four mother-infant pairs. He
found the four matched in five, seven, nine, and ten of the ten
bacteriocin types investigated. @ Davey24 studied intrafamilial

transfer of S. mutans using bacteriocin typing and also found a high



frequency of coincident bacteriocin patterns among mothers and
their infants.

In an investigation of 36 preschool children and their
parents, Kohler and Bratthall2® found a correlation between levels
of S. _mutans in saliva of parents and their children. Children were
at low risk for obtaining high levels of S. mutans if their primary
caretaker had less than 10° Colony Forming Units per milliliter
(CFU/ml) of saliva. They also found a potential for transfer of S,
mutans from a person to a flat spoon-like metal plate when the
concentration was 13 X 108 CFU/mI of saliva. Two hundred CFU/ml
were found on the metal plate immediately after oral innoculation,
and 73 CFU/ml were still present on the metal surface after seven
hours. Kohler and Bratthal?> suggested that a mother feeding her
infant with her own spoon could repeatedly introduce hundreds of
colony-forming units each time the spoon entered the infants
mouth.

Goepferd?®, in a paper presenting rationale for an infant oral
health program, suggests S. mutans transmission occurs from the
maternal saliva during kissing or when infants place their fingers
into their mother's mouth, and then their own. The more highly
infected the mother, the more likely the child will be infected.

Berkowitz2® detected S. mutans in 38 of 156 infants studied in
Philidelphia. The mean salivary level of S. mutans for the 38

mothers of the infected infants was 1.16 x 108 CFU/ml.

Noninfected infants had mothers with a mean salivary level of
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S. mutans of 2 x 105 CFU/ml. Thus, the critical level of infection
is thought to be 108 CFU/mI25.27.28 of saliva.

Svanberg?® investigated the contamination of toothpaste and
toothbrushes by S. mutans when used by subjects with S. mutans
salivary counts of 108 CFU/ml. Two of ten toothpaste tubes were
shown to harbor S, mutans one hour after use. Toothbrushes were
found to be highly infected and harbored S. mutans twenty-four
hours after use with regular storage. Svanberg suggests shared

toothbrush tubes and toothbrushes are a mode of intrafamilial

transfer of Streptococcus mutans.

PARENTAL KNOWLEDGE CONCERNING NURSING CARIES

Johnsen3! surveyed parents of 224 children under 3.5 years
of age who presented for dental care. One hundred thirty four
children had carious incisors and 90 were caries-free. Johnsen
asked questions regarding the parents level of education, attitudes
towards keeping their own teeth, use of fluoride, bottle-feeding
patterns and parents ablility to say "no". Parents of caries-free
children were found more likely to have attended college than
parents of children with carious incisors. Mothers of caries free
children were more optimistic about keeping their own teeth past
the age of 65. Parents of caries-free children were more likely to
have given their children fluoride supplements than parents of

children with carious incisors. More parents of children with
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carious incisors (78 percent) had attempted to substitute water in
the nursing bottle than had parents of caries-free children (56
percent). This difference was thought to demonstrate greater
awareness of the nursing caries problem existed and an attempt to
stop progression of the problem. Parents of caries-free children
were more successful at substituting water in the bottle than
were parent's of children with carious incisors. Johnsen stated
that this lack of success probably demonstrated a lack of
persistence by the parent. Johnsen3? also found the parents of the
caries-free children ranked themselves higher on their ability to
say "no" and were more aware of the cariogenic potential of the
nursing habit.  On the other hand, forty percent of the parents of
children with carious incisors were also aware of the hazard of
inappropriate nursing.

In a survey of 374 expectant parents participating in a
prenatal class given by the Vancouver Health Department in Canada,
Lee32 found 27 percent of the parents did not understand the
importance of the primary dentition. Many parents were confused
concerning fluoride supplements. Only 23 percent of the women
and twelve percent of the men knew that fluoride supplements
should be given once daily, and only 37 percent of the women and
40 percent of the men knew that Vancouver's water was not
fluoridated. Women in this sample consistently demonstrated a
higher level of dental health knowledge, and reported preventive

dental health behavior patterns more frequently than did the men.
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Lee concludes that efforts to develop preventive dental health

behavior for infants are best directed toward mothers.

PREVENTION OF NURSING CARIES

In order to prevent nursing caries, parents of infants must
be aware of the potential problem, its cause and how to prevent its
occurrence. Holst and Kohler33 evaluated the effectiveness of a
Swedish dental health program begun in 1967-1968. A dentist met
with parents of children 5 to 6 months old and gave advice about
good oral health. The dentist again met with the parents when the
children were 9 to 12 months old, and 18 to 24 months old.
Clinical exams were completed at this time and dental health
advice and oral hygiene instruction was repeated. Children that
reached four years of age in 1967 whose parents had not
participated in a dental health program served as a control group to
compare the effect of educating parents about oral health of their
children with the effect of parents who had not received repeated
oral health instruction. Children whose parents had participated in
the dental health program were examined when they reached four
years of age in 1973. The control group was 26.4 percent caries
free, compared with children of participating parents who were

60.6 percent caries free. The mean number of decayed teeth in
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four year old children dropped from 4.6 in the 1967 group to 1.6 in
the 1973 group. It was concluded that parental education on
preventive oral health procedures when instituted early in their
infants lives resulted in a dramatically decreased incidence of
dental caries in these Swedish children.

Holm et al®* compared 187 four year old Swedish children
born in 1967 whose mothers were given advice concerning diet,
oral hygiene, and fluoride at Child Health Centers with 196 four
year old children born in 1963 whose mothers had not been given
advice. They found a significant decrease in caries incidence (5.31
deft vs 3.23 deft) and an increase in the percent of caries free
children, from 17 percent to 33 percent between 1967 and 1971.
They attributed the changes to increases in the consumption of
fluoride and decreases in cariogenic foods between meals. These
changes could be attributed to mothers following advice given at
the Child Health Centers. The four year difference in time
probably had an affect on the caries rate due to an increase in oral
health awareness by the general public.

In a subsequent study, Holt et al3> examined three groups of
children at 5 years of age. Mothers of children in Group | received
home advice when their children were 2 to 12 weeks, 6 to 8
months, and 14 to 18 months of age. The use of fluoride drops was
assessed at subsequent visits. Parents of children in Group 1l were
sent dental health education literature in the mail according to the

same time schedule as parents were seen in Group |. Fluoride drops

14



were also offered to these parents. Parents of children in Group llI
were not contacted in the initial periods of the study. Clinical
examinations were performed on 324 children in the three groups,
and the mothers were interviewed. They found 69 percent of the
children whose parents had been given home advice to be free of
dental caries. Children of the parents who received leaflets in the
mail were found to be 54 percent caries free.  Among children of
those parents who had been given no advice, 58 percent were caries
free. It was noted that children with highly motivated mothers

demonstrated the greatest benefit from education.
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MATERIALS AND METHODS

The subjects in this study were parents and their children
under five years of age who were presenting for initial dental
examination with participating pediatric dentists during an 8 week
period from February 24, to  April 20, 1989.

A questionnaire was developed to aquire information from
parents of these preschool children concerning the child's dental
history, feeding habits, and parents knowledge concerning nursing
caries. Data was also requested regarding sources of information
concerning prevention of and treatment for nursing caries. The
questionnaire was pre-tested with mothers who had children less
than five years of age. The questionnaire was reviewed by a
psychologist and a nutritionist for comment and suggestion.

Forty pediatric dentists in Oregon and southwestern
Washington were asked to participate in this investigation. Each
dentist was mailed a packet containing a letter requesting their
participation, instructions for them and their staff, 100 parent
questionnaires, and 100 primary tooth charts (Appendix [I-V). The
dentist's receptionists were instructed to coordinate the project
by placing a chart with the routine office chart and to request
parents of new patients under five years of age to complete the
questionnaire in the office waiting room. The dental assistants
were instructed to transfer the clinical findings of the

examination from the office chart to the chart provided for each
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child. Receptionists in each of the offices were contacted by
telephone a few days prior to the arrival of the packet to request
their participation. The purpose of the project, and instructions
for implementation were also discussed at this time. One to two
weeks into the project, staff at the offices were again contacted
to encourage participation, confirm qualifications for the sample
and specifications for the questionnaire.

The raw data consisted of 386 questionnaires and dental
charts from twenty pediatric dentists in Oregon, and from
pediatric dental residents and faculty at the Oregon Health
Sciences University Graduate Pediatric Dental Clinic, and the
Hospital Dental Service of Oregon Health Sciences University.
Information from the questionnaires and dental charts were
tabulated using the Microsoft Excel 2.2 spreadsheet program
(Appendix VI).

The sample was divided into three groups on the basis of the
caries pattern shown on each child's dental chart. Group A
consisted of children with nursing caries (n=113). Nursing caries
was defined as a minimum of two maxillary incisors with labial or
lingual caries. This criteria for nursing caries was adopted from
prevalence investigations by Winter et. al. (1966,1971), and Holt
et. al. (1982, 1988). Caries free children, Group B (n=186),
included children with no decayed, missing, or filled teeth (dmft).
Children not included in Groups A and B were placed in the general

caries category, Group C (n=82). Five surveys, returned without
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charts, could not be placed in a group category.

Within Groups A, B, and C, children were placed in the
following categories: 1) Generally healthy (as determined by
parent) or unhealthy, 2) Age; 0 to 12 months, 13 to 24 months, 25
to 36 months, 37 to 48 months, and 49 to 60 months, 3) Ethnic
Origin; white, black, hispanic, or other (includes asian, middle
eastern and native american), and 4) Sex; male or female.

The following questions were selected from the
questionnaire, Appendix |V, to investigate whether parents of
children with nursing caries differ from other children in their
knowledge and experience. Number 1, "What is the reason for
today's dental visit?" Number 2, "Who referred you to seek dental
care for your child?" Number 21, "When you first noticed your child
had a problem with his/her teeth, what did you think was the cause
of the dental problem?" Number 23, "Have you ever received
information on nursing/bottle caries? If yes, by whom? Please
indicate when you received this information.”

The statistical test used for significance of differences was
the Chi Square Test of Independence49. Differences having a

probability of less than five percent were considered significant.
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FINDINGS
Most parents indicated that their children were generally

healthy (Table II). The children were predominantly white (Table

lll), and approximately equal in ratio of male to female (Table V).

Table li: Health of Total Sample

SAMPLE
HEALTH Number of patients Percent
Generally healthy 376 97
Unhealthy 2} 1
No response L 2
Total 386 100

-------------------------------------------------------------------------------------------------------
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Table Ill: Distribution of Ethnic Origin in Total Sample

SAMPLE
Ethnic Origin Number of patients Percent
White 307 79
Black 26 7
Hispanic 22 6
other 29 7
no response 2 1
Total 386 100

...............................................................................................................................

Table 1V: Distribution of Sex in Total Sample

SAMPLE
Sex Number of patients Percent
MALE 189 48.9
FEMALE 196 50.8
no response 1 0.3
386 100

.............................................................................................................................................



Of the total sample (see Figure 1V), 113 children had nursing
caries (Group A), 186 were caries free (Group B), 82 had caries in a
pattern inconsistent with nursing caries (Group C) and 5 children

could not placed in a group ( no chart).

Figure IV: Distribution of Groups A, B, and C

1%

M A {Nursing Caries)
it [ (Caries-Free)
C (General Caries)
no chart

48%
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Table V: Age distribution of Total Sample

SAMPLE

AGE in months Number of patients Percent
=12 4 1
13-24 40 10
25-36 123 32
37-48 132 34
49-60 80 21
unknown ages L 2
Total 386 100

Tables VI presents the age distribution of children in Groups
A (Nursing Caries), B (Caries-Free), and C (General Caries). Figures
V, VI, and VIl compare the age distributions of the Groups A, B, and
C against the Total sample, respectively. In the less than 24
month age group there is a disproportionate number of children in
Group A when compared to the total sample. Children with nursing
caries presented for treatment at an earlier age than either the
caries-free children or children with general dental caries.
Children who were caries-free presented for examination more

frequently during the 25 to 36 month age period than did children
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with general caries. Children with general caries were more
frequently found in the older age groups at initial examination.

These differences were found to be statististically significant
using the chi square test of independence. (X2.aculated = 33.33,

X2 able value= 18.467, degrees of freedom = 4, p< .001).

Table VI: Percentage Distribution of Groups by Age

Age in GROUP
months A B C Total

%  (#) %  (#) % (#) %  (#)
<24 20" (23) 9 (17) 5  (4) 11 (44)
25-36 32 (36) 40 (74 16 (13) 32  (123)
37-59 47 (53) 48  (89) 79°  (65) 55 (212)

unknown  _1_ (1) 3 (6) 0 (Q) 2
100 (113) 100 (186) .100 (82) 100 (386)

.............................................................................................................................................

* Differences significant at the p < 0.001, 4 degrees of freedom.

The unknown category was not included in statistical evaluation.
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Figure V: Percentage Distribution of Group A and Total Sample by
Age

60 7T

M Total Sample

] Group A

Percentage

<24 25-36 >36
Age

Figure VI: Percentage Distribution of Group B and Total Sample by
Age

B Total Sample

E Group B

Percentage

< 24 25-36 >36
Age
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Figure VII: Percentage Distribution of Group C and Total Sample by
Age

M Total Sample

B Group C

Percentage

< 24 25-36 >36
Age

Only 22 of the children were of hispanic ethnic origin. The
proportion of hispanic children in Group A is twice that of the
hispanic children in the total sample (Table VIil). The twelve
percent hispanic children in Group A is higher than expected, and
two percent hispanic children in Group B is lower than expected

when compared to the total population. These variations from

expected are statistically significant. ( X2, ujateq = 12-346,

X abie value= 11.668, degrees of freedom = 4, p<_.02).
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Table VII: Percentage Distribution of Ethnic Origin
within Groups A, B, and C

GROUP

Ethnic
Origin A B C Total

% (#) % (#) % (#) % (#)
White 69 (79) 85 (159) 78 (64) 82  (307)
Black 6 (7) 8 (14) 6 (5) 7 (26)
Hispanic 12* (13) 2* ( 4) 6 (5) 6 (22
Other 12 (13) 4 (8) 10 (8) 5 (29)
no response 1 (1) 4 (1) 0 (0 2 (2

100 (113) 100 (186) 100 (82) 100 (386)

...........................................................................................................................................

* Differences significant at p < 0.02, degrees of freedom = 4.

Parents were asked "What is the reason for today's visit?"
(see Appendix IV; question 1). Table VII lists the number of
responses for each reason within Groups A, B, and C. Parents of
caries-free children predominantly presented to dental offices and
clinics for checkups. Parents of children with nursing caries were
more likely to indicate their child had a cavity, a toothache, or a

broken tooth not associated with trauma, than were parents of
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caries-free children. The number of parents who sought care for a
broken tooth, or cavity was significantly larger for children in
Group A when compared to Groups B, and C. The number of parents

seeking care for their children because of toothaches were
significantly higher when compared to Group B. (X2.,iculated =

148.90, X2iapie vae= 22.457, degrees of freedom = 6, p < .001).

Table VIII: Reason for Dental Visit

Number of responses within each group

Reason A B C
Checkup 36 153" 42
Cavity 60" 3 39
Broken Tooth 19" 7 6
Toothache 15" 2 13"

..............................................................................................................................

Note: Reasons are not mutually exclusive.

“Differences significant at p < 0.001, degrees of freedom = 6

Parents were asked to indicate the source of their referral
to the pediatric dental office or teaching clinics (see Appendix IV-
question 2 ). Most parents ( 57% of the total sample) indicated

they had sought care from the pediatric dentist on their own.
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Dentists and pediatricians were the next most common sources of
referral for pediatric dental care. Nurses and family practice
physicians were infrequently noted as referral sources. The
percentage distribution of each group by the referral source is

presented in Table IX.

Table IX: Sources of Referral to Pediatric Dental Care

Number of responses for each referral source

(percent of total sample N=386)

Referral
Source A B C no chart Total
#(%) #(%) #(%) #(%) #(%)
Parent/self 52 (13) 121(31) 45(12) 4 (1) 222 (57)
Nurse 2(.5) 4 (1) 0 (0) 0 (0) 6 (1.5)
Pediatrician 9 (2.3) 20 (5.2) 59 (1.3) 1(.2) 35 (9)
Dentist 34(8.8) 19 (5) 25(6) 1(.2) 79 (20)
Family doctor 5(1.3) 8 (2.1) 2 (.5) 0 (0) 15 (3.9)
other 14 (3.6) 15 (3.9) 4 (1) 0 (0) 33 (8.5)
no response 2(.5) 6 (1.5) 3(.8) 0 (0) 11 (2.8)

...............................................................................................................................

Note: Referral sources are not mutually exclusive. Percentages are
calculated of the total sample. Example: 52 parent/self referrals

divided by 386 total number of samples= 13%.
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Prevalence of nursing caries in children under five years of
age presenting for examination in pediatric dental practices in
Oregon was found to be 25 percent (see Table X). The prevalence
rates of children with nursing caries among individual private
offices during this study ranged from 0 to 100 percent (see Figure
VIll).  The prevalence of nursing caries among children seeking
care at the university clinics was significantly different from the

proportion seen in private practices (chamu,ated = 17.43, thab,e=

10.827, degree of freedom =1, p £ ©.001).

Table X: Prevalence of Nursing Caries

among New Preschool Patients

Location Group A Total Prevalence
n=1 13 N=386

Ped. Dental Practices 88 355 25 %

Teaching Clinics ' 25 31 81%
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Question 23 (Appendix 1V) asked parents "Have you ever
received information on nursing/bottle caries. Parents of children
with nursing caries reporting they had not received prior
information about nursing caries (see Table Xl) at a significantly
greater rate than that of parents with caries-free children. This
difference was also significant for parents receiving information
in the caries free group (XZ;aiculated = 13-17, X2pe= 11.668, degrees

of freedom = 4, p < .02).

Table XI: Parental Report on Receipt of

Information on Nursing Caries

Group
A B C Total
# (%) # (%) # (%) # (%)

Received information 39 (35) 97*(52) 35 (43) 171 (45)

Did not receive info 50°(52)  60(32)  32(39) 151 (40)
no response 15 (13) 29 (16) 15(18) 59 (195)
Total 113 (100) 186 (100) 82 (100) 382 (100)

.....................................................................................................................

Differences significant at p < 0.02, degrees of freedom = 4
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Of those parents responding affirmatively to the question
23, "Have you ever received information on nursing/bottle caries?",
parents reported pediatricians and dentists as the most common
source of this information (Table Xll). Other physicians that may
have contact with these young children, and nurses were less
frequently a source of information on this problem. Other
reported sources were magazine articles, books, WIC, friends,
relatives and co-workers, nursing school, hospitals, and the La

Leche League.

Table XlI: Parental Reports of Source of

Information on Nursing Caries

GROUP
A B C

Source # (%) #(%) #(%) noresponse Total
Dentist 11(2.8) 16 (4.2) 9 (2.3) 0 (0) 36 (9.3)
Pediatrician 15(3.8) 56(14.5) 21 (5.4) 1(.25) 93 (24)
Family doctor 7(1.8) 15(3.9) 4 (1.0) 0(0) 26(6.7)
Nurse 0 (0) 6 (1.6) 4 (1.0) 0 (0) 10 (2.6)
OB/GYN 3(.7) 11 (2.8) 2 (.5) 0 (0) 16 (4)
other 8(2.1) 26(6.7) 7(1.8) 3(7) 44(11.3)
no response 78(20.2) 92(23.8) 48(124) 2(.5) 220(56.9)

Information sources are not mutually exclusive. Percentages are

calculated of the total sample. Example: 11/386 = 2.8%.
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Table XliI: Time of Parental Receipt of

Nursing Caries Information

Group
Time A B C
# (%) # (%) # (%)

prior to birth 6(154) 23(23.7) 4(11.4)
at birth 4(102) 14 (14.4) 7(20.0)
first year (0-12mo.) 6 (15.4) 20 (20.6) 5 (14.3)
second year (> 13mo.) 7 (18.0) 5( 52 4 (11.4)
no respon 16(41.0)  34(351) 15(42.9)
Total (affirmative 39 (100) 97 (100) 35 (100)

answer to question 23)

Among parents indicating they had received information about
nursing caries, only 25 percent of the parents with children with nursing
caries indicated having received information about nursing caries at or
prior to birth compared with 38 percent in the caries-free children
(Table Xill). Using the chi square test of independence, these differences

were not found to be statistically significant.
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Discussion

Children with nursing caries { Group A ) were found to
present for dental treatment at an earlier age than both
caries-free children and children with general caries ( Groups B
and C ). An explanation may be that children with nursing caries
have a visible problem or complaints of pain at an early age which
prompts their parents to seek care. Parents of caries-free
children brought their children for their first dental appointment
more frequently at two years of age, than did parents of children in
Groups A and C. This behavior which may be an indication that
these parents are demonstrating a more preventive dental behavior
pattern. Children with general caries tended to present for
treatment later, after three years of age.

The higher relative proportion of hispanic children in the
nursing caries group is consistent with other reports of a higher
incidence of nursing caries in this ethnic group. Parker et al.,37 in
an investigation of 753 Head Start children found that hispanic
children and native american children had a higher incidence of
nursing caries than children of other ethnic groups. The hispanic
and native american children were more frequently in need of
urgent dental care3’.

Parents are advised to call for an emergency dental
appointment when their child has a broken tooth. It is interesting
that parents of children with nursing caries reported broken teeth

more frequently than parents of caries free children and children
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with general caries. It may be assumed that this higher frequency
is due to incisors being weakened by extensive dental caries.

The majority (57.5 percent of the total sample) of parents
reported that they were self-referred in seeking dental care for
their children. In Group A, children with nursing caries, 13 percent
of the parents were self-referred, 8.8 percent by dentists, and 2.3
percent by pediatricians. Nurses were a referral source in only 0.5
percent of the parents of children with nursing caries.
Improvements can be made in referring parents for early
preventive dental care by all health professionals, especially
nurses, since nurses work with young children and pregnant
mothers, they should be an exceptional source.

All health care professionals should be aware that the
American Academy of Pediatric Dentistry recommendations are
that "infant oral health care begins with oral health counseling for
the newborn which include oral examination and preventive health
education within six months of the eruption of the first primary
tooth and no later than twelve months of age."4! Suher!s,
described a case history of a child with nursing caries at eleven
months of age. Although the average prevalence of nursing caries
among children under five years of age seeking care from pediatric
dental practices was 25 percent (a proportion exceeding estimates
among the general population made by Ripa'4), the range varied
from zero to 100 percent between different practices. This wide

range of nursing caries prevalence may be due to the variations in

35



the populations served by different pediatric dentists,
inconsistencies in implementing the survey by office staff, and/or
small sample sizes giving a falsely high or low prevalence. Ten of
the twenty contributing pediatric dentists submitted forms for
seven or less new patints during the eight week period. The
teaching clinics' prevalence of nursing caries was 81 percent. Data
from the teaching clinics is biased because the faculty at the
Oregon Health Sciences University Graduate Pediatric Clinic screen
out low caries or caries-free children. The Hospital Dental Service
is a referral clinic in which residents and faculty treat patients
referred from dentists all over the state.

Parents who noted having received information about nursing
caries, most often reported having received information from
pediatricians and dentists. Nurses, who are often thought of as the
conveyors of health information, were infrequent source of
information about nursing caries. Nurses that work with mothers
and their babies, especially public health and pediatric nurses, are
best situated for presenting information about preventing nursing
caries during prenatal care visits and well baby visits.

Prevention of nursing caries can only be achieved if parents
know about the condition, its cause, and its prevention prior to
onset. The prenatal/natal developmental periods would seem to be
an optimum time to educate the parents concerning the prevention
of nursing caries since the problem has not yet developed. Studies

in Sweden (Holst and Kohler33, Holm34, and Holt35) have
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demonstrated that early preventive education is effective in
decreasing the caries rate and increasing the number of caries free
children in four year age groups. In the Holm34, and Holst and
Kohler33 investigations, the difference in time between the control
and test samples may have influenced the decrease in caries rate.

Only 25 percent of the parents with children having nursing
caries reported receiving information about nursing caries during
the prenatal/natal period, compared to 31 and 38 percent of
parents of children with general caries or caries free children. It
should be noted that this question had a high no response rate and
hence the differences were not statistically significant. The low
response rate may be attributed to its being the last question on a
lengthy questionnaire, or an unwillingness to accept full
responsibility for the problem.

Health professionals should be aware of the need to inform
new and future parents regarding the problem of nursing caries.
The optimal time to educate parents, especially mothers, is during
the prenatal period. Pregnant women have a heightened interest in
learning about childcare. Deutsch et al.37 investigated the role of
information-seeking and maternal self-definition during transition
to motherhood. They found that women in anticipation of their
first birth actively sought information, which played an important
role in developing their self-concept as a mother. During the
prenatal period this information is obtained from indirect sources

(books and advice). Following birth, the information is gained
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mainly through direct experience while caring for their child.
Deutsch et al.37 concluded that once a mother's self-definition is
crystallized, active information-seeking decreases and new
information from indirect sources has less effect. The impact of
information given during the prenatal period may be of long-lasting
significance.  Blinkhorn38 states that pregnant women " by the very
nature of their condition, identify themselves as mothers,
modelling their behavior in accordance with current societal norms
on motherhood, and are anxious to obtain knowledge on child
rearing. This phenomenon is termed anticipatory socialization.”
Blinkhorn suggests that dental health education programs aimed at
expectant mothers would benefit the children's deh:[al health
because expectant mothers are particularly interested in and open
to information about their child's health at this time. Holt et al.39
interviewed 314 mothers of very young children in London and
found mothers to be very receptive and enthusiastic about
receiving dental health education. The investigation consisted of
three interviews (2-12 weeks, 6-9 months, and 14-19 months
post-birth). Only 3 percent refused to take part, and 86 percent
willingly participated in the study through the final interview.
They concluded that providing mothers with dental health
education induces positive changes in the maternal attitudes and
practice as demonstrated by increased use of fluoride supplements
and decreased use of sweetened dummy and miniature feeders.
Prenatal education and early establishment of good home care with
children is believed to be effective in preventing caries.
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CONCLUSIONS

1. Among children under 5 years of age who presented for dental
care in 20 Pediatric Dental Practices in Oregon between February
24, and April 20,1989:

The prevalence of nursing caries among preschool children
seen in pediatric dental practices was about 25 percent.

The prevalence of nursing caries among those seen in one of
two University pediatric dental teaching clinics was skewed
heavily (81 percent), and far exceeded the prevalence in the
pediatric dental offices (25 percent).

2. Hispanic children had a higher frequency of nursing caries, and a
lower frequency of caries-free primary dentitions than other
ethnic groups seeking pediatric dental care in this study.

3. Parents of children with nursing caries are predorﬁinantly
self-referred to seek dental care. Among referral sources dentists
and pediatricians were frequent sources of referral in contrast to
nurses who are rarely a source.

4. Dentists and pediatricians were a primary source of information
concerning nursing caries. Nurses and and other health
professionals were infrequent sources.

5. Educational programs for public health nurses, pediatric nurses,
obstetric nurses, nursing students, and for nurses in continuing
education courses, need to be developed to inform nurses of the

importance of their role in the prevention of nursing caries.
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Appendix Il

John Smith, D.M.D.
600 East 18th St. Suite D
Portland, Oregon 97214
February 17, 1989

Dear Dr. Smith,

Your assistance is requested with the enclosed questionnaires and dental charts. Data is
being sought regarding Nursing Caries or Baby Bottle Tooth Decay which will support
development of educational programs for dental students, pediatricians, student nurses,
and public health nurses.

A sample of all preschool children seeking dental care from Pediatric Dentists for the firs|
time between February 24th and April 20th is desired for this study.

Help is requested from your receptionist and dental assistants. The receptionist 1s asked
to give parents a questionnaire for each new to your practice preschool child, collect it,
attach the dental chart, and return them to OHSU in a self addressed envelope on April
21st. The dental assistant is asked to transfer notations from your examination onto a
dental chart.

Please call Dr. Porter or myself if you have questions or need additional supplies. Your
assistance with this project will be appreciated.

Sincerely,

Camille Sata
Resident
Pediatric Dentistry
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Appendix [l

OREGON HEALTH SCIENCES UNIVERSITY
PRESCHOOL DENTAL STUDY
INSTRUCTIONS FOR DISTRIBUTION OF QUESTIONNAIRE
Please distribute this questionnaire from February 24 to April 20, 1989.
RECEPTIONIST

1) Have parents of all NEW PRESCHOOL PATIENTS who have not reached
their 5th birthday complete a questionnaire for each child. The questionnaire
may be compieted while the parent is filling out new patient forms, or as the
parent waits for his/her child to be examined.
2) Write the patient's name on a) the questionnaire

b) an enclosed dental chart
3) Give the enclosed dental chart to the Dental Assistant (along with your
usual new patient paperwork) so that she may enter the findings of the New
Patient's examination.
4) Staple the dental chart to the questionnaire and place it in the enclosed
addressed envelope.
5) Return the questionnaire and chart in the enclosed addressed envelope on
April 21, 1989.
6) If you have questions or need more materials, please call me.

DENTAL ASSISTANT

1) You will receive a dental chart for preschool children from the Receptionist.
2) Please transfer the findings of the New Patient Exam from the child's chart.
3) Return the completed dental chart to the Receptionist.

If you have questions or need additional materials, call me at 279-8881 (W),
or 246-0021 (H).  Thank you very much for your help.

Sincerely,

W DD
Camiile Sata, D.M.D.

Resident
Pediatric Dentistry
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Appendix IV: Parent Questionnaire

OCREGON HEALTH SCIENCES UNIVERSITY
PRESCHOOL DENTAL STUDY

This survey is intended to learn more about infant dental problems. Please help us by
answering the following questions. .

Child's Name: Sex: M F Today's Date;
Chiid's Birthdate: How are you related to the child ?
(mom, dad...)

Whare (city/state) has the child lived (indicate
dates)?

Ethnic Origin: _White, _Black, _Hispanic, _Asian, _ Native American, _(other)

Datse of child's last physical exam: Is the child generally heaithy? _yes _no
List any medications your child is taking:
. _chewable _ swestened syrup _ capsule _(other)

1. What s the reason for today's dental visit? _checkup _cavities _brokan tooth
‘ _toothache _softteeth  _ injury
_other

2. Who referred you to seek dental care for your child? _Self _ Nurse _ Pediatrician
_ Family Dentist _ Family Doctor _ (other)

3. Has the child ever been denied dental treatment? _¥yes _no
Reason: _tooyoung _ behavior management problem _ (other)

4. Atwhat age (_yrs _ months) did your child first visit a dentist?

5. What problems wera seen at that appointment? _cavities _ discolored teeth
_ broken teeth _ inadequate brushing _ bottle/nursing caries
_softtesth _ (other)

6. What changes did the dentist recommend? _ brushing _ flossing _ fluoride supplements
—changes in diet _ (other)

7. At what age (_yrs_months):
did your child start solid foods?
did your child start drinking from a cup?
did you first natice a problem with your child's teeth?
did your child quit the bottle completely?

8. How many meals per day does your child eat?
9. How many times per day doses your child snack?___

10. List 3 of your child's favorite snacks.

11. Has your chiid ever used a pacifier? _yes, no
If yes, have you ever dipped or flavored the pacifier with a sweetner? _yes, _no.

12. Was your child breast fed? _yes, no
Age started (in months) Age stopped {in months)
Number of times nursed per day Number of times nursed at night
Average length of each feeding(in minutes)

PLEASE TURN OVER AND COMPLETE BACK SIDE
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Appendix IV: Parent Questionnaire (continued).

13. The child was breast fed:

atbedtime - always mosily 50/50 sometimes rarely never
atnaptime - always mostly 50/50 somsetimes rareiy nsver
and slept with mom - always mostly 50/50 sometimes rarely never

and fed on demand always mostly’ 50/50 sometimes rarely never

14. Was your child bottle fed? _yes, _no
Age started (in months)
Age stopped bottls use during the day (in months)
Aga stopped bottls uss at night (in months)
Number of times fed per day (at 9 mo.old)
Number of times fed at night {at 9 mo.oid)
Average length of each feeding(in minutes)
Age compiletely discontinued use of the bottle

15. The child received a bottle:

atbedtime - always mostly 50/50 somelimes rarely never

and was held while feeding - always mostly 50/50 sometimes rarely never

with bottle in bed all night - always mostly 50/50 sometimes rarely never

and took the bottletobed - always mostly  50/50 sometimes rarely never

and slept w/ nipple in mouth - always mostly 50/50 sometimes rarely never

atnight containing milk - always mostly 50/50 sometimes rarely never

16. Bottles at night contained: __milk _ juice _water _ soy formula
_soda _koolaid _ chocolate milk _ swestened drinks
_ {other)

17. Are the child's teeth cleaned following feeding? _yes, _no
If yes, how? _ toothbrush, _ cloth, _(cother)

18. How many times per day are the chiid's teeth cleaned?

19. Who cleans the child's teeth? _mom _child _dad _(other)

20. Has the child received fluoride supplements? _yes, _no
If yes, at what ages:

21. When you first noticed your child had a problem with his/her teeth, what did you think

was the cause of the dental problem? _ softteeth _ testh came in that way
_too many sweets _ feeding patterns
_ {other}

_ question dees not apply/ no problem

22. When you first noticed your chiid had a dental problem, did you change how you fed your
child? _yes, _no, _ child had no dental problems
If yes, how? _ only water in the bottle at night
__ stopped bottle/nursing at night
_ Stopped bottle/nursing at naptime
_ completely discontinued bottle or nursing
_ began child on fluoride supplements
_ began brushing the child's teeth

_ {other)
23. Have you ever received information on nursing/bottle caries? _yes, _no
If yes, by whom: _Doentist _ Pediatrician _Family doctor
_Nurse _OB/GYN _({other)

Please indicate when you received this information

Thank you for your time and cooperation.
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Appendix V
OREGON HEALTH SCIENCES UNIVERSITY

PRESCHOOL DENTAL STUDY

Patient's Name

KEY

Caries: Red (please draw as seen in the mouth).

Restorations: Blue Erupting Tooth: A or V over letter
Decalcification: Red dashes --- Extracted or Exfoliated Tooth: X through tooth
Abcess: Red § above or below tooth Congenitally Missing Teeth: indicate

eoiifaiing
S

Radiographic Findings: ( Chart radiographic caries above, and note other
pathology found on radiographs below. If negative, so indicate. )
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