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ORIGINAL ARTICLE ,

Poor Overall Dlet Quality as a Posmble

ental calculus is a mineralized dental plague,

which forms in individuals with or without regu-
lar dental care (Anerud et al, 1991}, Calculus de- .
posits contribute to periodontal diseases by retain- -
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“ing bacterial plaque in close contact with the gingi-
. va, Propensity for calculus formation varies among
different individuals (Mandel, 1987). Several fac-
tm's have beer repurted 10 be associated with cal-

** ciilug formation sich as age, gender, rave/ ethnicity,
" diabetes, oral hygiene, and dental care accessibiiity
(Roberts-Harry.and Clerehugh, 2000; White, 1997).

Salivary envitonment, bacterial fiora and dietary fac-
tors may also contiibute to calculus formation (Man-
del, 1987).

Animal studies have suggested a relationship be-
tween the physical nature of the diet and amount of
plague and calculus deposits (Clarke and Cameron,
1908; Egetberg, 1965; Harvey et al, 1996; Gorrel,
1998; Watson, 1994}, A study on skeletal material
of ancient populations has also suggested a rela-
tion between the amount of calculus and type of
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diet (Whittaker et al, 1998). The objeciive of the
present study was. to examine whether of hot there
is a true association between.overall diet quality, as
measured by the heaithy eating index, and extent of
calculus deposits. in-a-United: States population.

MATERIALS AND METHODS

' Data Source

The present study utilized data from the third -
National Health and Nutrition Examination Survey

(NHANES 1), a cross-sectional survey conducted

by the National Center for Heaith Statistics’ from.
1988 - 1994 (National Center for Health Statis-
tics, 1994). Participants, 18-years of age or older,
who had data on calculus deposits and the heaithy
‘Smﬂsﬂcal Analysls
pregnant/nursing women and individuals who wera... . - o
fDemrlptive stanstms and ordinal logistic regres-

eating index were selected (n = 1.24085), excluding

classified under the race/ethnicity. category oth-
ers”.

Outcome

In NHANES i, calculus was recorded as absent,
supragingival only, or subgingival (with/without su- .
pragingival) on two sites per each tooth of two ran-

domly assigned quadrants, one maxiliary and one
mandibular. For the purpose of the present stud
the percentage of examined sites with catculus ‘
gach Individual was calculated.

Exposure

mated based on a 24-hour dietary recall that was
administered by & trained interviewer in the mobile
examination center {Nationa! Center for Health Sta-
tistics, 1994}, Farticipants were askad to report
their foods and beverages intake for the past
24-hours (except of plain drinking water). The
NHANES Il dietary recalt data was recorded with
the assistance of an automated, microcomnput:
erhased dietary interview and coding system.

The HEI has 10 dietary components, Each one of
the components has a maximum score of 10 and

2

the sum total of all the components reflects the
overall index score (maximum score of 100)
{Kennedy et al, 199%). The USDA ciassified the
diet, based on HEi, into one of three categories:
good' “needa improvement” and “poor” ifthe HEI
scores were. » 8§0: 5110 80; or < 51, respectively

(Bowman et al, 1998).

‘HE| components measure how well in-
onforms to the Food Guide Pyramid
r.mendatmns for the five major food

-“.-‘gmups grain, vegetable, fruit, milk, and meat
,grcmps Four camponents measure how well the
- pers
totat ,ntaka of: total fat, saturated fat, cholesterol
and sodium
ivariety in 'the diet over a one-day period.

k-3 dsat conforms to the recommendations for

; the last component examines the

were utilized for data analyses. For the
lngfstic regression models, the sample was

‘divided into four groups based on the weighted

quartiles of extent of calculus deposits (0 - 109,
31.~28.9, 29 - 54.9, and = 556%). The following

.. variables were controfled for in the final model: age
in years, race-ethnicity, gender, poverty index, edu-

ation attainment, smoking status, history of dia-
' ;{:body mass index, vitamin and mineral sup-
use, time elapsed since last dental visit,

nghel blocding

o ‘.;..::mm:rs

s = Dmﬁpﬂon of the Study Population
The Healthy Eating Index (MEY) Is an instrument de- -
veloped by the United States Department of Agri-.
culture (USDA) to evaluate the overall quslity of
Americans' diet. in NHANES I, the HEl was esti-

. The proportion of individuals with calculus deposits
_at = 55% (the 39 quartile) of examined sites was

approximately 34% among older individuals (2 60

years) while only 20% of persons aged 18-34 years

showed: a similar pattern (p < 0.01) (Table 1}. The
proportion of persons with calculus at = 55% of
examined sites was greater for males and blacks
as compared to females and whites, respectively

" {p < 0.01). Thirty seven per cent of current smokes

had calcutus at = 55% of examined sites while only
18% of never smokers showed a similar pattern
(p < 0.01). The proportion of persons with calculus
at = 65% of exarmnined sites increased with increas-
ing sites with gingival bleeding and time since their

Oral Heatth & Prevantive Dentistry
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" Sample Wa{:mnd Pruportion ot individusts
C o with. caloulis Bt 55%t

of examined sites*

4ize %
Young (18 - 34)
Middle-agad {.35 -~ 53)
Ok (60 = 90)
Gender
Femak
Mate
Race/ethnicity
Whites
Blacks
Mexican-Americans
Smohing
Never
Former
Current
Education
« High School 4851
= High Sehool 4056
> High School 3vz3
Disbetes
NO 11664
Yas 72T
Last dental viskt {months) . ‘
0-8 . 3875 37.32.
»6-12 37¢0 ELE:L L
»12-24 [ ABAA ARST
» 24 ©.339. 1860
Sites with gingival bloeding (%) . .. Sl
0 |01 4793
< 10 2731 2281
10-30 1730200 2028
= 30 ‘ ‘1839 8.2
Diet qualityl .
Poor (HEI < 51) . 2481 1810
Fasir (HEL, 51 — 80) 8744 K 71. EB
Good {HEi > 80) . 4180 1081

4820
26,08
12,79

2397
44.74

13.85
L 20.79
33.25

O AT.24

L 18.77
o . da07
13331
55,00

32.99
| 2448
15,59

+ BB g the 3T quartile,
» All the bivariate assoclations are ﬂanlﬁcnnt. P 9Q.0L
§ HE| = haafthy eating index,
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Figl Msan percentage {and 95%'conﬁdence iméﬁéi :
gites with caleulus by overall.diet quality,

iast dental visit {p < 0.01). Thirty three per cent of
persons with poor diet quality had calculus at

oaas rati0. (95% ¢y

. Crude Adjustedt
2.22 1.54
{1,765 = 2.81)*=  (1.19 - 1.98)**
1.48 1.27
{122 - 1L.78)** (1.02 - 160)*

1 1 |
(Referange) {Refaerence)
12405 11167

1 ‘time %ince last démal visit and gingival bleading,

0.01
age, gender, rave, povery index, education,
tes, body mags index, vitamin angd mineral use,

apoking

5 HEI - hemmy eating index.

z 55% of examined sites while only 16% of pers;:tnﬁ S R

with good diet quality showed a similar i

(p < 0.01). The mean percentage of sites with-cal: - .
culis was higher among persons with poor than-

those with good diet quality {Fig 1).

Ordinal Logistic Regression Analysls

In the univariate model, poor and fair diet quality-
was associated with 2 and 1.5 times, respectively,
greater odds for having @ higher extent for caiculus’
depogits than good dist, After adjusting for poten-
tial confounders, the estimate of the association

slightly attenuated but it remained moderately
strong and sighificant. Persons with poor ‘and fair

diet quality were 54% and 27%, respectively, more

likely to have caiculus at greater percertage of .ex-

amined sites than individuals with good diet quality .
(Table -2). Higher scores for vegetable, fruits, dairy
and diet variety were associated with lesser extent
of caiculus deposits (Table 3). The other healthy
eating index components were not found to be. -

-significantly associated with the extent of calnuius
deposits. :

DISCUSSION

The results of the present study indicated that indi-
viduals with poor amd fair diet quality were, respec-
tively, 54% and 27% more likely to have a higher ex-

tent.of calculus deposits than individuals with good
y. Mareover, higher intake of fruits, vege-

tables and dairy as well as more varlety [n the diet

ré. aasociated with a jower extent of calculus de-
5. These findings are consistent with the re-

}sutts om animai studies that reported a relation

r nature of diet and amourit of calcuius de-

:po&im;‘{Clarke and Cameron, 1998; Harvey e al,
" 1996; Watson, 1994).

Since bacteriat plague is a prerequisite for calcu-

lus development, diet may contribute to caloulus

formation by altering dental plague formation
and/or composition. it has been suggested that

" diet influences development and survival of plague

biofilm, by-providing direct nutrient source or by ak
© téring their surrounding environment (Bowden and
Li; 1997). Moreover, natural texture diet (i.e. fruits

and vegetabies). has been suggested to reduce

'plaque accurhutation, while softer diet may pro-

mote. ,piaque acmmuiatmn (Newman, 1874). Diet

.may: also.affect: calcutus formation by influencing
.plaque ca-lciﬁcation though changing the pH and
: ,:-,rmmral content.of the saliva.

Thﬂ role of dental calculus in the initiation and

~ progression of pericdontal disease is generally at-

tributed to the overlying dental plaque. In addition,
calculus has the potential for retaining toxic sub-
stances through its rough porous surfaces. Wheth-

Oral Heaith & Preventive Dentistry
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er calculus with its overlying plaque is more harm-
fui than plaque alone is not clear {Mande!, 1987).
Dental calculus, however, would bring the bacterial
deposits in close comact with the periodontal tis-
sues and would alsg interfere with patierts’ me-
chanical plaque removat, Therefore, prevention of
caleulus formation and/or professional removal by

scaling and root planing is required for malnt;aining?f ‘

a healthy pericdontium.

in conclusion, the results of tis study that -t

lized a large US national survey data support an as-
sociation between overall diet quality and extent of

catcuius deposit. The reported relation is lases likely.

to be explained by a particutar behavioral patiem
since the association remained moderately strong

and significant after adjiusting for several confound- .

ers including gingival bleeding and time since last
dental visit. However, the nature of the association
cannot be determined from our analysis, due to'the

cross-sectional study design. If the association is .
found to be causal, poor overall diet quality may ex-

phain part of the individuals' differences in prapen-
sity for calculus formation, Individuais with. poor
eating habit may need 1o have more frequent danta
. vislt than those with good eating habit. v addition,

dental haalth professionals need 10 encalirage |

healthy dietary intake to improve general health
and poesibly oral health as well.
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