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Abstract: Purpose: The purpose of this study was to assess the relationship between dietary patterns and dental caries severity in low-income

African American children. Methods: The participants were 3- to 5-year-old African American children in Detroit, Mich, with household incomes

below 250% of the 2000 federal poverty level (N=436). Dietary intakes were obtained using the Block Kids Food Questionnaire. Dental caries

in primary teeth were measured by the International Caries Detection and Assessment System criteria. The mean number of decayed surfaces

(noncavitated and cavitated, missing, and filled surfaces fdmfs]) for each child was estimated. Factor analysis was carried out to identify the pat-

terns of solid food consumption. The resulting factor scores and drink variables were then used as covariates in multinomial logistic regression,

with 4 levels of dmfs as the outcome. Statistical analyses were conducted using SAS and SUDAAN. Results: Multinomial regression models

found that age, soda consumption, and powdered/sport drink consumption were positively associated with dmfs scores. Milk and real juice

(not orange) were associated with lower dmfs levels. Conclusions: Children frequently consume sugared drinks, which is associated with the

prevalence of dental caries. Intervention programs that promote the adoption of noncariogenic dietary alternatives for children are needed.

(Pediatr Dent 2007;29:457-64) Received September 5,2006 I Revision Accepted February 2,2007.
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Information is sparse on the dietary intake of American
children under the age of 6 years. An evaluation of dietary
trends from 4 National Health and Nutrition Examination
Surveys (NHANES)—national cross-sectional surveys that
collect data from a large representative sample—found that,
hetween the 1970s and 1999-2000, 3- to 5-year-old chil-
dren had a decreased mean intake of daily calcium.' During
this period, consumption of milk declined and consumption
of sugary drinks (especially soft drinks) increased among
children.'"* Soft drinks represent the single largest source
of refined sugars in American diets.5 The consumption of
these drinks increased hy 300% hetween 1965 and 1996.3
By the age of 5 years, the intake of soft drinks exceeds that
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of 100% fruit juices, and hy age 13 the intake of soft drinks
exceeds the intake of milk.*" Children and adolescents are
the most likely of all age groups to have diets high in added
sugars.' Two- to 5-year-old children who get 25% or more of
their energy from added sugars (such as fruit drinks and soft
drinks) have the lowest levels of micronutrients, vegetahles,
fruits, and dairy products.'

Sugars are primary factors in causing dental caries.'•'
The association hetween the consumption of sugar and den-
tal caries, however, is not as clear and direct as was previ-
ously assumed, prohahly because of the widespread ex-
posure to fluoride.'° In the 1970s, NHANES found that in
9- to ?5-year-old individuals there was a consistent asso-
ciation hetween caries experience and the consumption of
soft drinks during and hetween meals." A study conducted
with 1V2- to 472-year-old children who participated in
the British National Diet and Nutrition Survey, however,
found that there was no association hetween the consump-
tion of soft drinks and dental caries.'' More recent studies
found positive associations hetween a high intake of soft
drinks and dental caries. These included 1 study of a group
of 5-year-old children participating in the Iowa Fluoride
Study'^ and another study of 2,- to 10-year-old children
in an evaluation of the NHANES HI ?4-hour diet recall.'*
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There is less certainty, however, about the relationship
hetween overall dietary patterns and caries. From an oral
health perspective, we might intuitively expect that poor-
quality diets promote dental caries, hut apart from sugar's
role there is little firm evidence to support such a relation-
ship. Assessing the relationship of dietary patterns and car-
ies experience in a group of low-income, urhan, African
American children presents an opportunity to understand
how dietary composition is associated with dental caries
prevalence and severity in a group of children with limited
access to restorative care.

This study's purpose was to examine the relationship
hetween caries experience and dietary patterns in a group
of low-income, 3- to 5-year-old African American chil-
dren from Detroit, Mich. This paper used data from the hrst
wave (2OO2-?OO3) of a cohort epidemiological study carried
out hy the Detroit Center for Research on Oral Health Dis-
parities, in Detroit, Michigan. This project targets African
American children, initially under the age of 6 years, living
in Detroit households with income helow ^50% of the 2000
poverty level.

Methods
Study population. This study was approved hy the Institu-
tional Review Board for Health Sciences at the University of
Michigan, Ann Arhor, Mich. Participants were selected using
a 2-stage area prohahility sample. Thirty-nine census tracts
with the largest proportions of households helow 250% of
the US federal poverty level (set hy the US government) and
with African American children under 6 years of age were se-
lected. Within the tracts, 118 hlocks were systematically se-
lected, with prohahility proportionate to size. To the selected
hlocks, other adjacent or nearhy hlocks were added to form
segments of equal sizes (approximately 100 housing units).
Within each of the segments, housing and nonhousing units
were listed and a random sample was selected. Each sampled
household was visited and screened for eligihility. Eligihility
required that children had to he: (1) African American; (?)
under the age of 6 years; and (3) living in Detroit households
with income below 250% of the 2000 poverty level.

When there was more than 1 child under the age of 6 in
the household, one of the children was randomly selected
as the "index" child for the study. From the 1,386 eligihle
households screened, a total of 1,021 pairs of index children
and caregivers were recruited to the study.

Data collection. Data were collected through dental screen-
ings and questionnaires administered hy trained intervie-
wers. The questionnaires were designed to collect informa-
tion on: (1) caregiver and child demographic information
(ie, age, gender, employment, income, and education); (2)

access to care; (3) oral and general health status and beliefs;
(4) psychosocial and environmental factors that might influ-
ence their oral health; (5) quality of life; (6) hrushing hahits;
and (7) dietary intake.

Garegivers were interviewed by trained staff to assess
their children's dietary intake. The Block Kids Food Ques-
tionnaire (FFQ) from Block Dietary Data Systems of Berke-
ley, Calif., was used to collect the dietary data for children
who were at least 3 years old. For a wide variety of individual
foods, the FFQ asked the: (r) number of days during the last
week that particular foods were eaten; and (2) usual amount
eaten in one day.

To judge portion sizes, participants were asked to look at
clay models and photographs. As suggested by Block Dietary
Data Systems, the authors used a conservative approach that
excluded outliers based on reported diet.

The dental examinations were performed hy trained
dentists using the International Caries Detection and As-
sessment System (ICDAS).*' ICDAS detection codes ranged
from o (sound, no caries) to 6 (distinct cavitation that in-
volves dentin and at least half of the tooth surface). This
system allows for separate severity detection of early non-
cavitated enamel lesions and cavitated enamel and/or dentin
lesions. For this study, the unit of evaluation was the num-
her of tooth surfaces (s) that: (1) have either a noncavitated
or cavitated lesion (d); or (2) have a filling due to caries (f);
or (3) are missing due to caries (m). This unit of evaluation
is a measure of severity, laheled dmfs, with the "d" com-
ponent including hoth noncavitated and cavitated carious
tooth surfaces.

Data analysis
Statistical analyses were conducted using software from SAS
(SAS Institute Inc, Cary, NC), and SUDAAN (SAS Institute Inc,
Cary, NC) to estimate variances adjusted for the design ef-
fect. Caries was evaluated hy creating 4 ordinal groups hased
on the level of dmfs. One group was created with the 25% of
the children who had a dmfs=o. Children with a dmfs>o were
divided into tertiles resulting in the following groups: (a) 1-4
dmfs; (h) 5-11 dmfs; and (c) r2-52 dmfs.

To evaluate dietary patterns, the foods consumed daily at
the highest frequencies were selected. Of these food items,
r8 were solid foods while only 6 were drinks. Therefore, we
chose to use these drinks as individual variahles in the multi-
nomial logistic regression models. To determine the patterns
of solid food consumption, factor analysis was conducted us-
ing the PROC FACTOR command in SAS. The scree plot of
eigenvalues supported the creation of 4 or fewer solid food
factors. The results of the 3 solid food factors solution made
the most theoretical nutritional sense and were then used for
further analyses. The 3 solid food factors and the 6 individ-
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ual drinks were then evaluated for collinearity and inclusion
as covariates in multinomial logistic regression modeling.
Through this process, solid food factor 2 was dropped from
inclusion in the multinomial logistic regression models, due
to the collinearity with soda.

To determine the hest predictive model for caries (4 - level
ordinal variahle of dmfs), a cumulative multinomial logistic
regression model was constructed using the PROC MULTI-
LOG command in SUDAAN, which accounts for within-clus-
ter correlations by using generalized estimating equations
(GEE) and sandwich rohust variance estimates. The final
variables in the model were selected hy backward selection.
Regression modeling accounted for the following variables
for each child: (1) age; (2) gender; (3) type of caregiver; (4)
caregiver employment status; (5) caregiver education level;
(6) family income level; and (7) brushing frequency. The re-
gression analysis evaluated the inclusion of the remaining ?
solid food factors and the 6 drink variables (quantity con-
sumed each week). All of these variables were included in the
initial full model. While keeping all the demographic vari-
ables in the model (regardless
of statistical significance, they
were retained for theoretical
importance), the food variable
with the highest P-value was
dropped from the model. This
process was repeated until the
most parsimonious model re-
sulted, containing only those
food variables which that had
a P-value <.io. Prior to deter-
mining a final model, interac-
tions between the remaining
food variables (milk, soda,
powdered/sports drinks, and
real fruit juices [not including
orange]) were ruled out.

The Block Kids Food Ques-
tionnaire separates the collec-
tion of information on real
orange juice vs other real fruit
juices such as grape and apple.
Real orange juice is one of the
best sources of vitamin C and
folic acid compared to other
real fruit juices and, therefore,
is not grouped with other real
fruit juices. The authors fol-
lowed Rlock's separation of
real orange juices from other
real fruit juices, since young

children, such as in this study, often consume real grape and
apple juice at a much higher frequency than real orange juice.

Results
Atotal of 5l7 3- to 5-year-old children completed food ques-
tionnaires. Of the 5i7 children, 4o did not report having a
typical diet in the week prior to the examination and, there-
fore, they were removed from further analyses. An addi-
tional 41 children were removed from the dataset due to se-
rious errors in their responses, resulting in a sample of 436
children. Rlock Dietary Data Systems laheled children with
"serious errors" when a caregiver reported that the child ate
fewer than 3 solid foods per day or more than 17 solid foods
per day. When the group of 436 individuals included in the
analyses was compared to the 41 individuals with severe er-
rors, there were no significant differences between: (1) the
children's ages; (?) the children's BMI percentiles; (3) the
age of the children's caregivers; and (4) the caregiver's RMI
percentiles.

T n b l c l .

Variables

Child
gender

Caregiver
type

Caregiver
employed

Income
level

Caregiver
education

dmfst

FREQUENCIES FOR DEMOGRAPHIC
AFRICAN AMERICAN CHILDREN IN

Level

Male

Female

Mother

Nonmother

Yes

No

<$10,000

$10,000-
$19,000

$20,000+

Not a high
school

graduate

High school
graduate with-

out higher
education

High school
graduate with
some higher

education

0

1-4

5-11

12-52

Overall

198

238

377

59

169

263

191

119

126

195

139

96

109

106

117

104

VARIABLES AND DMF
DETROIT, MICH, FOR

3-year-old8

(N=i48)

N

66

82

126

22

58

89

57

47

44

62

56

29

53

42

31

22

% ± S D *

30 ± 4.0

31 ± 3.4

30 ± 2.7

34 ± 7.5

29 ± 4.0

31 ± 3.0

29 ±3.8

35 ±5.8

28 ±4.2

27 ± 3.7

35 ± 53

30 ±6.8

48 ± 5.4

35 ± 5.8

21 ± 4.1

16 ± 2.9

S BY AGE FOR A GROUP OF IO\N
THE TIME PERIOD 2002-2003 (N

4-j'ear-old8

N

68

71

123

16

54

82

67

33

39

63

45

29

36

29

39

35

% ± SD •

35 ±33

32 ± 3.2

34 ± 2.7

28 ± 6.6

35 ± 3.6

32 ± 3.2

36 ± 43

28 ± 4.8

34 ± 4.6

36 ± 4.0

33 ± 4.0

29 ±5.8

37 ± 53

30 ± 5.4

31 ± 43

36 ± 6.0

N

64

85

128

21

57

92

67

39

43

70

38

38

20

35

47

47

-INCOME
=436)

~yc3.r~old8
(N=i AQ)

% ± SD •

35 ± 3.9

37 ± 3.8

36 ± 2.9

38 ±83

36 ± 4.9

37 ± 3.7

35 ±4.2

37± 4.8

38 ± 5.0

37 ± 3.5

32 ± 6.7

41 ± 5.0

15 ±4.4

35 ±6.4

48 ± 5.4

48 ± 5.7

* Weighted % •f Includes both noncavitated and cavitated lesions
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Demographic variahles that are often associated with
caries prevalence in children were selected and are present-
ed in Tahle l by the children's ages. Fifty-five percent of the
children were female, and 86% of the caregivers were moth-
ers. The families in this study were from lower socioeconom-
ic groups, with over half of the caregivers heing unemployed
(60%), and just fewer than half of the caregivers having in-
come levels less that $10,000 (44%) and not graduating from
high school (45%). All demographic variables were relatively
equally distributed across all ages. There was a significant as-
sociation, however, between levels of dmfs and age (P=.oo?).

The most frequently consumed solid foods on an aver-
age day were (in descending order): (1) cold cereal; (2) potato
chips; (3) sliced cheese; (4) bread/toast; (5) bologna; and (6)
ketchup (data not tabulated.) Of the 18 solid foods most fre-
quently consumed on a daily hasis, no vegetahles were listed.
In fact, green beans were the most frequently consumed veg-
etahle and were ranked 33rd of all solid foods consumed. On
the other hand, a number of fruits (bananas, apples, oranges,
seasonal fruits, and canned fruits) were on the list of the 18
solid foods most often consumed daily. When evaluating the
primary sources of sugar intake, the 5 top sources were all
sweetened drinks and accounted for 54% of daily sugar in-
take (Table?).

2 . THE TOP 6 SOURCES OE SUGAR EOR A GROUP OF LOW-INCOME
AERICAN AMERICAN CHILDREN IN DETROIT, MICH, FOR THE
TIME PERIOD 2002-2003

Food

1. Powdered drinks and
sports drinks (Kooi-aid/
Gatorade)

2. Fruit drinks (Sunny
Delight, Hi-C, Hawaiian
Punch, Ocean Spray)

3. Soda (nondiet)

4. Real fruit (such as
apple or grape, but not
induding orange)

5. Reai orange juice

6. Sweetened cereal

Average amount
of 8ugar/day (g)

20

21

20

19

15

9

% of total
sugar intake

12

12

11

11

9

5

Cumulative % of
total sugar intake

12

24

35

45

54

59

Tbe factor analysis resulted in 3 factors for the 18 solid
food items:

1. Factor 1 included all fruits.
2. Factor 2 included: (a) chocolate candy; (h) nonchocolate

candy; (c) chips; (d) ice cream; (e) crackers; (f) cookies;
and (g) cereal.

3. Factor 3 included: (a) hread; (b) margarine; (c) cheese;
(d) ketchup; (e) peanut butter; and (f) bologna.

When the relationships hetween the 3 solid food factors
and 6 individual drink items were individually evaluated,
there was strong correlation/collinearity between solid food

factor 2 and the quantity of soda consumed. Of all compari-
sons, soda and factor 2 had the highest correlation coeffi-
cient of 0.47, with a P<.001. It was decided to keep soda in the
model during model selection instead of including solid food
factor 2,. This decision was made because soda: (1) accounts
for a high percentage of total sugar intake (11%; Table 2); (2)
is significantly associated with higher levels of dmfs (of the
4-level grouping) when consumption is divided into tertile
levels (P=.O49); and (3) is positively associated with caries in
the adult caregivers of these children.'^

Solid food factor 1, solid food factor 3, and the 6 drinlc
items were then used as continuous independent variables
in tbe multinomial logistic regression, witb the 4 levels of
dmfs as the outcome. The full model is shown in Table 3. Age,
employment, powdered/sports drinks, real orange juice,
and real juices (not including orange) were significantly as-
sociated with dmfs levels when a significance value of P<.io
was used. Since the authors used the backward elimination
procedure to do model selection, they selected a significance
level of o. 10 to he liheral in terms of significance level to avoid
accidentally eliminating some important covariates from the
model. Additionally, it is the default value suggested by SAS.

The backward variable selection resulted in the final
model displayed in Table 4. The independent variables re-
tained in the final model, in addition to the demographic
variahles, included: (1) milk; (2) soda; (3) powdered/sport
drinks; and (4) real juice (not orange). Soda and powdered/
sport drinks were associated with higher dmfs levels, while
milk and real juice (not orange) were associated with lower
dmfs levels. Evaluation of interactions did not affect the re-
sulting final model. Brushing frequency was not associated
with dmfs levels in the initial or final regression models.
Plaque levels were not evaluated for inclusion in the model,
since this information was not collected from the children.
Brushing frequency, however, was kept in the models as an
indication of oral hygiene.

Discussion
The prevalence of caries in this population was high, with 75%
of the children experiencing either noncavitated or cavitated
carious lesions. This level of caries experience was much
higher than in a Connecticut Head Start program, where 38%
had dental caries and 49% had enamel defects (hypoplasia
and opacities).'' The prevalence in Detroit's children, how-
ever, was lower than the 86%'^ and 9i%'9 reported in other
Head Start children. This study's children had similar caries
experience to that ohserved in children of other low-income
families, especially those below the poverty level.*°

The Block Kids Food Questionnaire was used in this study
because: (1) it is an efficient method of collecting dietary in-
take information from a large number of people; and (2) the
outcomes can be compared to studies on other populations.
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Parameter

Age

Child gender
caregiver

type

Employed

Income

Education

Brushing
frequency

Miik

Soda

Powdered
drini<sand
sports drinks

Fruit drinks

Real orange
juice

Real juice
(not orange)

Soiid food
factor 11

Soiid food
factor 3 t

Uvel

3

4

5

Male

Female

Mother

Nonmother

Yes

No

< $10,000

$10,000 - $19,000

$20,000 +

Not a high
school graduate

High school
graduate without
higher education

High school
graduate vi/ith some

higher education

Odds
ratio±(SD)

1.00 ± 0.00

1.80 + 033

4.00 ± 030

0.80 ± 0.23

1.00 ± 0.00

0.90 ± 035

1.00 + 0.00

0.70 ± 0.21

1.00 ± 0.00

1.00 ± 0.00

1.00 ± 0.29

0.90 t 0.26

1.00 ± 0.00

0.60 ± 032

0.90 0.41

1.00 ± 0.03

1.00 ± 0.02

1.00 ± 0.02

1.00 ± 0.02

1.00 ± 0.02

1.00 ± 0.02

0.90 ± 0.02

0.90 ± 032

0.90 ± 0.37

95% confidence
interval

0.9,3.4

2.2,73

0.5,1.2

0.4,1.8

0.4,1.0

0.5,1.8

0.5,1.5

03,1.2

0.4,2.0

1.0,1.1

0.9,1.0

1.0,1.1

1.0,1.1

1.0,1.1

1.0,1.1

0.9,'0.9

0.5,1.7

0.4,2.0

P-value

.09

.0001

.26

.68

.06

.95

.61

.15

.70

.55

.11

.10

.09

.23

.09

.0001

.71

.85

* Includes both noncavitated and cavitated lesions.

"I" Factor l foods included all fruits.

J Factor 3 foods included bread, margarine, cheese, ketcbup, peanut butter,

and bologna.

Other methods of collecting dietary intake, such as
24-hour recall or 3-day diet histories, require significant
resources in collecting and summarizing dietary intake. A
limitation of the Block Kids Food Questionnaire is that it
does not collect the frequency or interval at which foods and
heverages are consumed. Knowing whether a sugared heve-

rage was consumed with a meal or was sipped over a long
period of time is useful in predicting caries risk.

To manage the compound intercorrelations of mul-
tiple foods, it has heen suggested that well-tested sta-
tistical techniques such as factor analysis should he
used.^' Factor analysis permits examination of the re-
lationship hetween diet patterns and chronic diseases,
resulting in a hroader picture of food and nutrient con-
sumption.^^ This method uses dietary intakes to em-
pirically aggregate individuals with similar diets. Fac-
tor analysis is useful when, as was the case in this study,
no association with specific nutrients has heen found.""̂

It is difficult to compare the dietary patterns found in
this project with other studies hecause of the paucity of
data on the dietary patterns of low-income AfricanAmer-
ican children. The Detroit child population was similar to
other groups of children who reported not eating the rec-
ommended minimum of 5 servings per day of fruits and
vegetahles.'''* It does appear that the Detroit children were
consuming fruits, hut relatively few children consumed
yegetahles on a daily hasis. This is similar to the findings
in the Bogalusa Heart Study, which found that r o -year- old
children do not follow dietary recommendations, yet they
have an increased total intake of fruits, fruit juices, and
soft drinks,"5

For this Detroit population, the children may have
limited availahility of good-quality vegetahles and fruits;
consequently, their dietary intake was skewed towards
nonhealthy foods. Additionally, this population experi-
ences daily economic challenges, such as having no cash.
Therefore, they may not he ahle to afford healthy foods,
especially fresh fruits and vegetahles. In a previous analy-
sis, the authors found that the number of grocery stores
(which are mostly convenience stores affiliated with gas
stations) in this community was associated with high
caries severity.^' These findings may indicate the lack of
availahility of healthy food options in the community.

The result of children consuming 54% of their su-
gars from sweetened heverages is similar to other reports
where adolescents as an age group not only have the high-
est intake of added sugars, hut consume 40% of their sug-
ars from soft drinks,5'''''''We were surprised that the sec-
ond most popular solid food item was potato chips, hut this
is similar to the findings of Briefel and Johnson.' The in-
vestigators found that individuals at or helow 130% of the
poverty level had a higher intake of fried potatoes, potato

chips, whole milk, and fruit drinks as snacks than individu-
als in families with incomes of 300% or higher of the poverty
level. Food consumption trends since the r97os include an
increase in: (r) the amount of eating that is done away from
home; (?) increased snack consumption; and (3) increased
availahility of snacks,'
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The amount of money spent on food away from home
has increased for all racial/ethnie groups and income lev-
els. Between the 1970s and the 1990s, women and young
children had a 50% increase in eating away from home,
and soft drinks were one of the most common items con-
sumed away from home.'

In the past, cariogenic foods were thought of as being
mostly solid foods (eg, candy, chocolate, haked goods).
The elassieal Vipeholm study^ in the 1950s emphasized
the cariogenicity of sticky foods and downplayed the im-
portance of sugar in heverages. More recently, however, it
has heen documented that sugared heverages are a major
risk factor for caries development in children.'^'^'^' This
study's data confirm these findings, with 54% of the chil-
dren's energy coming from the sugars in just a few types of
drinks. Marshall et al found that comhining solid and liq-
uid sugar sources minimizes the contribution of specific
heverages or foods to earies.3° With this information and
the clear evidence that sugar sources in this population
were predominantly from drinks, the authors decided not
to include the 6 drinks in factor analysis and instead left
them as separate covariates in the multinomial logistic
regression. One of the limitations of this study is that the
Bloek Kids Food Questionnaire does not collect informa-
tion on the frequency or amount of water that the children
consumed. Additionally, although the city of Detroit has
fluoridated water, many focus group participants reported
not drinking tap water due to the poor taste. Because we
do not know the main water source for the children in this
study, we cannot make assumptions regarding their fluo-
ride intake.

In addition to an increased risk of caries, ehildren
with poor diet quality are at risk for other health prob-
lems, including: (1) obesity; {2) heart disease; and (3) os-
teoporosis.3^ The prevalenee of overweight children in the
United States has tripled in the last 3 decades; for 6- to 11-
year-old children, the prevalence of being overweight grew
from 4% to 15%.33 The prevalence of overweight children
among the Detroit population in this study was 11%. Poten-
tially, the prevalence of overweight children in Detroit could
surpass national levels as they grow older, given that 13% of
the young children in this study were classified as being at
risk of being overweight. Researeh has shown that the in-
creased risk of childhood obesity is associated with the con-
sumption of sugar-sweetened beverages.3* Also, overweight
children were more likely to have a high soft drink intake
than normal-weight children.s+ss

We found that real fruit juices, not including orange
juice, were protective of caries. Other reports have found that
the consumption of 100% juice was not associated with ca-
ries.'33° 3' Marshall points out that it is unclear why real fruit
juices are not associated with higher caries rates, but it may

I a l ) l e4 . FINAL MULTIPLE LOGISTI
DMFS* (1-0 DMFS, 2=1-4

Parameter

Age

Child gender

Caregiver
type

Employed

income

Education

Brushing
frequency

Milk

Soda

Powdered
drinks and
sports drinks

Real Juice
(not orange)

Level

3

4

5

Male

Female

Mother

Nonmother

Yes

No

< $i0,000

$10,000 • $19,000

$20,000 +

Not a high
schooi graduate

l-ligh school
graduate without
higher education

High school
graduate with some

higher education

C REGRESSION MODEL WITH 4 LEVELS OF
DMFS, 3=5-11 DMFS, 4-12-52 DMFS)

Odds
ratio±(SD)

LOO ± 0.00

170 ± 0.29

4.00 ± 030

0.80 ± 0.25

i.OO + 0.00

0.70 ± 036

i.OO ± 0.00

0.80 + 0.21

LOO ± 0.00

1.00 ± 0.00

0.90 ± 0.26

0.70 ± 0.22

1.00 ± 0.00

0.60 ± 030

0.90 0.36

1.00 ± 0.03

1.00 ± 0.01

1.00 ± 0.02

1.00 ± 0.01

0.90 + 0.02

95% eonfidence
interval

0.9,3.1

23,7.8

0.5,13

03,1.4

0.5,1.2

0.5,1.6

0.4,1.0

03,1.1

0.5, 2.0

1.0,1.1

1.0,1.0

1.0,1.1

1.0,1.1

0.9,1.0

P-vaiue

.09

.0001

11

31

.19

.74

.06

.12

.87

.58

.07

.07

.03

.0001

Includes both noncavitated and cavitated lesions.

have something to do with the different types of sugars in real
vs added sugar drinks.3° Sugars in real fruit juices are pri-
marily fructose and glucose, while added sugar drinks usua-
lly have the addition of high fructose corn syrup, which may
result in an overall higher quantity of sugar.

Another factor may be the overall diet pattern. Perhaps
children who drink real fruit juice have more health con-
scious caregivers and as a result they have an overall healthier
diet. A healthier diet may include: (l) lower amounts of solid
sugars; (2) lower amounts of other added sugar drinks, such
as soft drinks and powdered drinks, and (3) a higher eon-
sumption of milk and water.

Dietary patterns can help us understand the relationship
of diet to oral health conditions and other health conditions
such as obesity and being overweight. Knowing that dietary
patterns will also assist in identitying strategies for nutrition
interventionprograms andplanningpublic health initiatives.
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Additionally, this information canbe used to provide guidance
to policymakers, program officials, and the general public re -
gardingthemostappropriatefoodsandbeveragesforchildren.

Conclusions
Based on this study's results, the following conclusions can
be made:

1. This homogeneous population of low-income, 3- to
5-year-old children in Detroit, Mich, had unhealthy
diets, including high intakes of sugared beverages, cold
cereals, potato chips, and cheese. Vegetables were rarely
consumed by the children.

:?. Unhealthy diets were related to the severity of dental ca-
ries, with the consumption of soda and powdered/sport
drinks related to a higher level of caries.

3. Conversely, healthier diets consisting of milk and real
juice (not orange) consumption were associated with
having a lower level of caries. Although all the associa-
tions were significant, the relationship maybe classified
as weak due to the low odds ratios.

4, This evidence clearly supports the need for dietary inter-
ventions that address not only healthy eating behaviors,
but availability and affordability of healthy foods.
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Using orthodontic expansion to treat night-time bed-wetting

The aim of this study was to evaluate the effect of rapid maxiilary expansion (RME) on noctumai enuresis (NE) in chiidren. Traditionai treatments for NE indude wet-

ness aiarms, biofeedback, arousai treatment, fiuid restriction and anti-diuretic medicaments. This study invoived 23 heaithy patients with NE, 18 maies andSfemaies

aged 6.7 to 15 years with no uroiogicoi or respiratory problems. All were resistant to previous NE therapy They were treated with RME (oniy7had cross-bites). Maxii-

lary expansion of 0.45mm per day was achieved with a Hyrax screw turned by the parent twice daily for up to 21 days. After a 6-month retention period, the appliance

was removed. The chiidren were monitored for 1 year and foiiowed up after 10 years using a telephone questionnaire. Eleven chiidren showed some improvement

in NE with 6 being compieteiy dry. Chiidren under the age of 10 years responded better. No correlations between nasal airway resistance or presence of cross-bites

were found. The overexpanded arches reiapsed to a normai transverse dimension within the first year after treatment. The cure for NE was stabie after 10 years.

Comments: This paper suggests RME may be considered as a iess invasive treatment alternative for treating primary enuresis in chiidren who have not responded

well to traditionai therapy. AOA
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