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Abstract. Current recommendations for periodontal health maintenance empha-
size toothbrushing, fiossing and periodic dental checkups. The purposes of this
study were to examine (1) the effects of these practices on periodontal health and
(2) the relationships of demographic and socioeconomic variables with these
behaviors and with periodontal health. Adults (« = 319) in the Detroit, Michigan
tri-county area were asked how frequently they performed the 3 preventive
behaviors. Levels of plaque, gingivitis, calculus, and periodontal attachment were
then assessed during in-home dental examinations. There were no statistically
significant differences in these health measures between those with acceptable
and unacceptable brushing behavior. About 20% of the subjects reported accept-
able flossing behavior, and these individuals had significantly less plaque and
calculus than other participants. Over 3/4 of subjects reported having a dental
checkup at least 1 x a year, and these persons were found to have significantly
less plaque, gingivitis, and calculus compared to less frequent attenders. Acceptable
brushing behavior was not associated with any particular demographic or socio-
economic characteristic, while differences in acceptable flossing behavior were
found among age groups. Frequencies of yeariy dental checkups varied signifi-
cantly within every demographic and socioeconomic characteristic.
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Currently, toothbrushing, flossing, and
periodic dental visits are the fundamen-
tal elements for preventing periodontal
disease (Frandsen 1985), Recommenda-
tions regarding frequency of these be-
haviors suggest that brushing and flos-
sing be performed thoroughly at least
1 X a day, while dental visits should be
made on a regular basis (American Den-
tal Association 1988).

The frequency of these behaviors and
their effects on oral health have been
periodically examined. For example,
toothbrushing is a nearly universal be-
havior, and has been reported consist-
ently in similar pattern for nearly 30
years with few variations among demo-
graphic groups (Gift 1985, Ronis et al,
1992). The effectiveness of toothbrush-
ing for removing piaque and controlling
gingivitis has been established (Walsh et

a!. 1989). However, there is little evi-
dence that links brushing frequency
with improved oral health, particularly
in natural, uncontrolled settings (Gift
1985).

Flossing is practiced by fewer individ-
uals but frequency has slowly increased
over the years with women and the edu-
cated being more frequent flossers
(Ronis et al, 1992). Flossing has been
shown to reduce gingival inflammation
(Graves et a], 1989), but the added bene-
fits of toothbrushing and flossing over
toothbrushing alone are uncertain
(Frandsen 1985).

Demographic factors such as age,
gender, and race, and socioeconomic
status are known to affect the frequency
of dental visits (Burt & Eklund 1992),
Of 3 preventive behaviors (regular den-
tal visits, consistent tooth brushing,

tooth brushing time) studied by Melsen
et al. (1987), only dental visits was
found to be a strong predictor of dental
health status. Uitrafrequent visits (every
2 weeks) have been shown to be success-
ful in helping maintain oral hygiene and
subsequent periodontal health in peri-
odontal patients (Nyman et al. 1975),
but such frequent attendance is not
practical as a routine preventive
regimen.

In stmimary, maintenance of peri-
odontal health is presumed to depend
on some combination of toothbrushing,
flossing and periodic dental visits.
Further, the extent to which these be-
haviors are performed will vary by an
individual's demographic and socio-
economic status. Given the uncertain
relation of the 3 preventive behaviors
with periodontal health and the vari-
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ability of performance among different
groups, this study was undertaken to
examine (1) the effects of these practices
on periodontal health and (2) the re-
lationships of demographic and socio-
economic variables with these behaviors
and with periodontat health.

Material and Methods

The subjects for this study were individ-
uals who consented to a dental examin-
ation as part of a 2-phase research pro-
ject on brushing, flossing, and obtaining
dental checkups. Phase-I involved hour-
long face-to-face interviews on a prob-
ability sample of adults 18 years of age
or older, having at least i tooth, and liv-
ing in housing units in the Detroit tri-
county area. The response rate for the in-
terviews was 72%; 662 interviews were
conducted. The details of phase-I are re-
ported elsewhere (Ronis et al. 1992). At
the time of the interview, subjects were
solicited to participate in phase-11 that
consisted of a 40-min in-home dental
examination, observation of personal
oral hygiene activities, and a 2nd brief
interview. The response rate for phase-II
was 60% (A'=397) of those who partici-
pated in phase-I. A variety of health con-
ditions prevented completion of examin-
ations on some subjects; 319 subjects
completed all portions of the in-home
examination visit. Informed consent was
obtained from all participants.

Brushing, flossing, and dental check-
up frequencies were acquired in phase-
I by asking subjects how often they per-
formed these activities. Brushing and
flossing variables were refined by in-
cluding measures of thoroughness. To
be considered as having acceptable
brushing behavior, a subject had to (1)
brush at least once daily during the past
year, (2) brush all his/her teeth, and
(3) usually brush parts of the teeth that
don't show when they smiled, A subject
who did not report performing all 3 as-
pects of brushing was considered to
have unacceptable brushing behavior.
For acceptable flossing behavior, a sub-
ject had to (1) floss at least once daily
during the past year, and (2) usually
floss ail of his/her teeth, A subject who
did not report performing these 2 as-
pects of flossing was considered to have
unacceptable flossing behavior.

Check-ups were defined for subjects,
as "...visits to a dental office or clinic
made not because of any dental prob-
lem." Subjects were then asked whether
they had ever had a check-up, and how

often they had gone to a dentist or den-
tal clinic for a check-up during the past
five years. Responses were dicho-
tomized as subjects had (1) check-ups
at least once a year or (2) check-ups
< 1 X a year or never.

Plaque, gingivitis, calculus, pocket
depths, and loss of periodontai attach-
ment (LPA) were measured on the six
teeth specified by Ramfjord (1959).
Plaque and gingivitis were assessed
using the plaque and gingival indices
(Loe & Silness 1963, Silness & Loe
1964). while calculus was measured ac-
cording to scoring criteria and methods
of Ramfjord (1967). Pocket depth and
LPA were measured using a Hu-Friedy
number 11 probe. Pocket depth was
measured in millimeters from the free
gingival margin to the base of a pocket.
The distance from cementoenamel junc-
tion (CEJ) to the base of the pocket was
also measured. The difference between
these measurements was considered to
be loss of periodontal attachment
(LPA). 5 examiners were trained and
calibrated in the several indices using
written and visual criteria. Inter-exam-
iner % agreement on attachment loss
(within+1 mm) ranged from 87%) to
94%,; y:s ranged from 0.37 to 0.62. In-
tra-examiner %) agreement ranged from
94% to 97%o; x's were 0.66 to 0.84. x's
were within ranges observed in a recent
US national survey (Brown et al. 1990).

Distributions of subjects by demo-
graphic and socioeconomic categories
were developed for analysis by record-
ing age, income, and education level
into 4 categories. Age was categorized
as 18 to 29 years. 30 to 39 years, 40 to
54 years, and 55 years or older. Income
was categorized as <U.S. $20,000,
520-34,999, $35-50,999 and ^S5!,000.

• Education level was derived by stratify-
ing the years of education into the fol-
lowing categories: ^ 11 years, 12 years,
13 to 14 years, and ^ 15 years. For race,
a non-white category was developed for
analysis that included all minorities. Al-
most all (91%) of non-white subjects
were African American, Mean values
for variables of interest were generated
and compared using analysis of vari-
ance (ANOVA).

Results

Table 1 displays demographic and
socioeconomic characteristics of the
sample and mean values and standard
deviations for measures of periodontal
health status. The mean age of the total

sample was 43.6 (SD=15.9) years. The
youngest age group, 18 to 29 years,
comprised 20%o of the sample while
1 /4 of subjects was age 55 years or
older. More plaque and calculus were
found in the oldest subjects, and these
differences were statistically significant.
Mean pocket depth was less for the
youngest age group. As expected, loss of
periodontal attachment increased with
age. The youngest age group had lost
only 0.42 mm of attachment while the
oldest group had a mean attachment
loss of 2,3 mm. Differences among
groups for attachment loss were statisti-
cally significant.

Females comprised about 56% of the
sample. The mean values for all meas-
ures of periodonta! health status were
lower (more favorable) for females than
for males. However, only differences in
pocket depth and loss of attachment
were statistically significant. 17% of the
sample was non-white, and these indi-
viduals exhibited about 1,5 x as much
plaque and gingivitis as whites and
about 2,5 X as much calculus. These dif-
ferences were statistically significant.
Mean pocket depths and attachment
loss were also significantly different be-
tween the two groups.

About 19%) of the sample reported
incomes of less than $20,000 while a
third of subjects reported incomes of
$51,000 or more. The mean number of
years of education for the total sample
was 13,4 (SD = 2,4). About 10% of sub-
jects had completed less than 12 years
of educafion while nearly 1 /3 had com-
pleted more than 14 years of education.
Differences in periodontal status were
related to the socioeconomic factors. As
socioeconomic status improved, the
presence of plaque, calculus, and gingi-
vitis generally declined. Differences in
plaque, calculus, and gingivitis among
groups were stafistically significant.
Calculus, for example, was 2-3 x more
prevalent in the lowest income and edu-
cation groups compared to the highest
level groups in those categories. Pocket
depths were deeper and there was 2 x as
much attachment loss in the lowest edu-
cation group compared to the highest
education group. Generally, all meas-
ures of periodontal status demonstrated
inverse relations with income and edu-
cation levels. 70%) of subjects reported
having dental insurance, but oral health
status was not found to be appreciably
different between those with or without
insurance.

Table 2 displays the % of examined
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Table 1. Means and standard deviations for measures of periodontal health status by demographic and socioeconomic characteristics

(%) A' Piaque Gingivitis Calculus Pocket depth LPACharacteristic

Age
18 to 29 years
30 to 39 years
40 to 54 years
55 years or older

Gender
female
male

Race
white
non-white

Income
<S20,000
$20-34,999
S35-50.999
>S51,000

Education
^ 11 years

12 years
13 to 14 years

^ 15 years

Dental insurance
yes
no

* n < 0 , 0 5 ; ** n<0,01: t

19,9^
2?.O
26.2
24.9

S5.7
44:5

82,6
17,4

1S;6
'52.3-
26.-2^
32.9

Id, I
31.6
27,1
3L2

70.3
29.7

63
92
83
79

177
141

261
55

56
67
79
99

32
100
86
99

222
94

ANOVA.

0,54*'
0,51
0,51
0.71

0.53
0.61

0.51t
0,78

0.75t
0,60
0,58
0.43

0.85*
0.59
0.54
0,47

0.57
0,55

' (0.40)
(0.40)
(0.37)
(0.52)

(0.40)
(0.47)

(0.41)
(0.44)

(0.46)
(0.44)
(0.49)
(0.31)

(0.51)
(0.46)
(0-4!)
(0,35)

(0.44)
(0.40)

0.74
0,68
0,61
0.72

0.65
0,73

0.63'
0.95

0.93'
0.70
0,66
0.55

0.93T
0.71
0.70
0.56

0,70
0.65

(0.46)
(0.44)
(0.39)
(0.55)

(0.42)
(0.51)

(0,45)
(0.44)

(0,50)
(0.41)
(0.49)
(0.40)

(0.50)
(0.49)
(0.44)
(0.41)

(0.46)
(0.47)

0,21**
0.27
0,23
0.45

0,28
0,30

0.23t
0,59

O.55t
0.33
0.22
0,16

0.47**
0.37
0.26
0.18

0.29
0.29

- (0,28)
(0.48)
(0.33)
(0.61)

(0.46)
(0,46)

(0.39)
(0.64)

(0,63)
(0,53)
(0.37)
(0,24)

(0,63)
(0.51)
(0,45)
(0,29)

(0.47)
(0.44)

2.20
2.41
2.33
2,43

2.29*
2.43

2.27t
2,76

2.48**
2.51
2.32
2.22

2.63*
2.32
2.37
2.28

2.36
2.33

(0,39)
(0.70)
(0,55)
(0.68)

(0.58)
(0,84)

(0,55)
(0.75)

(0.54)
(0.81)
(0.58)
(0.49)

(0,58)
(0.58)
(0.66)
(0.60)

(0,63)
(0.58)

0.42t
0.98
1,31
2.33

1.10*
1,53

1.21*
1.69

1,57*
1.50
1.28
0.97

2.14'
1.42
1.22
0.93

1,31
i.23

(0.39)
(1.26)
(i.26)
(1.74)

(1.21)
(1.67)

(1.40)
(1.63)

(1.28)
(1.73)
(1,68)
(1.06)

(1.66)
(1.62)
(1.41)
(1.05)

(1.52)
(1.28)

subjects that reported performing the
three preventive behaviors, and the re-
lation of these behaviors to the meas-
ures of periodontal health. Acceptable
brushing behavior was reported by 84%o
of the subjects. There were no signifi-
cant differences in health measures be-
tween those with acceptable and unac-
ceptable brushing behavior. However,
there was a trend of smaller values in
the group with acceptable
behavior. Only 21%; of the subjects re-
ported having acceptable fiossing be-
havior. Overall, persons reporting ac-
ceptable fiossing behavior had signifi-
cantly less plaque and calculus than the
remainder of the sample. Over 3/4 of
those examined reported having a den-

tal checkup at least once a year, and
these individuals had significantly less
plaque, calculus, and gingivitis than
those who reported less frequent visits.
Further, individuals that reported
having a dental checkup at least once
a year had significantly lower pocket
depths and less attachment loss.

Table 3 displays the percentage of
subjects performing the preventive be-
haviors by demographic and socioecon-
omic characteristics. No particular
characteristic was associated with ac-
ceptable brushing behavior. The only
demographic characteristic that dis-
played a statistically significant re-
lationship with fiossing was age. Sub-
jects age 30 to 39 years old were most

likely to report acceptable fiossing be-
havior followed by subjects in the oldest
age group. The youngest age group was
least likely to report acceptable Jlossing
behavior. Yearly checkups demon-
strated a statistically significant relation
with every demographic and socioecon-
omic characteristic. The individuals
most likely to report a yearly check-up
were subjects in the 2 middle age
groups, females, whites, those with
higher incomes and more education,
and those covered by dental insurance.
Generally, preventive behaviors and
periodontal health varied similarly
across demographic groups, that is, sub-
groups performing more preventive be-
haviors had better periodontal health.

Table 2. Means and standard deviations for measures of periodonta! health status by reported preventive behaviors

Characteristic

Acceptable brushing behavior
yes
no

Acceptable flossing behavior
yes

no
Dental checkup at least
1 X/year

yes
no

*/)<0,05; ** B<0.01; t o<0,00

(%)

83.9
16.1

21.4
78.6

76.7
23,3

N

266
51

68
250

243
74

1, ANOVA.

Plaque

0,55
0,64

0,45*
0.59

o,5r
0,74

(0.42)
(0,49)

(0,37)
(0.44)

(0,38)
(0.52)

Gingivitis

0,66
0,80

0,60
0.71

0.63'
0.88

(0.46)
(0.49)

(0,45)
(0.47)

(0.43)
(0.53)

Calctilus

0.27
0.38

0,18*
0.32

0.20'
0.59

(0.44)
(0,53)

(0.38)
(0.48)

(0.34)
(0.65)

Pocket

2.33
2.49

2.36
2.35

2,30*
2,52

depth

(0.62)
(0.58)

(0.67)
(0.60)

(0.59)
(0.66)

1.29
1,32

1.32
L28

1,18
1.64

LPA

(1

(I
(1

* (1
(1

.45)

.44)

,48)
-45)

.30)

.81)
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Table 3. Demographic and socioeconomic characteristics in relation to reported preventive
behaviors

Characteristic

Age
18 to 29 years
30 to 39 years
40 to 54 years
55 years or older

Gender
female
male

Race
white
n on-white

Income
< $20,000
S20-34,999
535-50,999
>S51.000

Education
^ 11 years

12 years
13 to 14 years

^15 years

Dental insurance
yes
no

N

63
92
82
80

177
141

261
55

56
68
79
98

32
101
86
98

222
94

% with
acceptable
brushing

79.4
80.4
85,4
90.0

87.6
79.4

85.1
78,2

80.4
77.9
83.5
88.8

78.1
84,2
82.6
86.7

84.2
83.0

"/> with
acceptable

flossing

9,5*
29.3
20.7
23.8

23.7
19,1

22.2
20.0

12.5
19.1
29.1
25.5

6.3
19.8
26,7
24,5

24,7
14.9

"/, with
yearly dental

check-up

65.1*
77.2
85.5
75.9

81.4*
70.2

80.8***
56.4

55,4***
67.6

874'

46.9***
70,0
§#.9
848

81.5***
63,8

p<0,05; **p<0.01; ***/)<0.001, y- test.

Discus5ion

The declitie in periodontal health status
observed with increasing subject age
demonstrates the accumulafion of dis-
ease effects over the life span. Our find-
ing of slightly better periodontal health
in females is probably related to the
better oral hygiene practices consist-
ently demonstrated by females (Gift
1985). The periodontal health differ-
ences observed between racial groups is
likely due to socioeconomic variables
(Ronis et al, 1992), rather than to differ-
ences in disease prevalence attributable
to race or ethnicity per se. Several of
our findings: inverse relations between
periodontal health and education and
income levels, and lack of associafion
between possession of dental insurance
and better periodontal health, concur
with findings from national surveys
(Oliver etal. 1991),

All measures of periodontal health
status were positively related to accept-
able brushing behavior, but none dem-
onstrated a statistically significant re-
lation. Differences in amounts of plaque
and calculus (potential initiators of peri-
odontal diseases) were observed be-
tween subjects with acceptable and un-

acceptable fiossing behavior. It should
be observed that due to the non-experi-
mental nature of our data collection,
a direct causal relation between more
appropriate fiossing and these lower
amounts cannot be drawn. It may be
that subjects with acceptable fiossing
behavior perform all preventive behav-
iors more consistently, and that the
lower amounts of plaque and calculus
are the result of a combination of pre-
ventive behaviors.

Less plaque, calculus, and gingivitis
were observed in subjects having a den-
tal checkup at least once a year. Better
periodontal health status has been as-
sociated with frequent dental visits (Oli-
ver et al. 1991), although risk factors
associated with periodontal disease
have also been observed in regular at-
tenders (McFall et al. 1989), It has been
noted that ",,.careful professional help
at 3-4 month intervals may compensate
for insufficient oral home care" (Glav-
ind & Nyvad 1986). However, selection
of an appropriate visit interval (particu-
larly for preventive services) should re-
fiect a patient's age, disease risk factors,
oral health status, preventive attitudes,
and behaviors (Frandsen 1985).

No demographic characteristics were

reliably associated with acceptable
brushing behavior, but this may be ex-
pected given that tooth brushing is an
almost ubiquitous behavior. For fios-
sing, age was the only demographic
characteristic that varied among sub-
jects with acceptable or unacceptable
behavior. It was somewhat surprising to
observe that our oldest subjects were
next most hkely to fioss after the 30
to 39 year-old group. This finding is
encouraging, but could also be due to
members of this group responding in a
normative fashion. However, because so
few subjects in any age group were flos-
sing adequately, education should still
be directed at all patients. The strong
statistical relation of yearly checkups
with the demographic and socioecon-
omic characteristics demonstrates that
such issues as gender, race, income, and
education level still affect access to care.
In part, dental professionals can address
limited access either personally or
through appropriate media by educat-
ing groups about the value of regular
preventive visits. Unfortunately, finan-
cial barriers are more difficult to over-
come.

In summary, acceptable fiossing be-
havior and regular dental checkups
were found to be positively associated
with some aspects of better periodontal
health. Demographic status and socio-
economic status were most likely to af-
fect dental attendance. The dental pro-
fession should continue to recommend
current prevenfive behaviors adapted to
the status of their patients.
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Zusammenfassung

Die Beziehung zwisehen vorbeugcnden Zahn-
pflegegewohnheiten und dem parodontalen Ge-
sundheiiszustand
Aktuelle Empfehlungen fiir die Beibehaltung
der parodontalen Gesundheit unterstreichen
die Bedeutung der mechanischen Reinigung
mit Zahnbiirsten, der Anwendung von Zahn-
seide und von regelmafiigen zahnarztlichen
Untersuchungen. Mit dieser Studie wird be-
absichtigt (1) die Auswirkungen der oben ge-
nannten Verfahrensweisen auf die parodonta-
le Gesundheit und (2) die Beziehungen de-
mographischer und soziookonomischer
Variablen zu diesen gewohnheitsmaGig vorge-
nommenen Handlungen und zu der parodon-
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talen Gesundheit zu untersuchen. In dem De-
troit, Michigan Dreistaateneck wohnende
Erwachsene (7V'=319) wurden nach der
Haufigkeit der Anwendung dieser 3 vorbeu-
genden Methoden befragt. Bei hauslich vor-
genommenen, zahnarztlichen Untersuchun-
gen wurde das Vorkommen von Plaque,
Gingivitis, Zahnstein und die periodontale
Attachmentebene beurteilt, Bei diesen Be-
stimmungen der Zahiigesundheit wurden
zwischen Probanden mit akzeptabier und
nicht akzeptabier mechanischer Reinigung
mit Zahnbiirsten keine statistich abgesicher-
ten Unterschiede festgestellt. Etwa 20% der
Probanden gaben aus zahnarztlicher Sicht
annehmbare Reinigungsgewohnheiten mit
der Zahnseide an und bei ihnen wurde sig-
nifikant weniger Plaque und Zahnstein ge-
sehen als bei anderen Versuchsteiinehmern.
Mehr aJs 3/4 der Probanden gaben an, zu-
mindest einmal jahrlich zahnartzlich unter-
sucht zu werden, Im Vergieich zu weniger
hatifig untersuchten Versuchsteiinehmern
wurde bei diesen Probanden deutlich weni-
ger Plaque, Gingivitis und Zahnstein kon-
statiert. ZahnarztUch akzeptable, gewohn-
heitsmaBige Reinigung mit Zahnbiirsten
ging nicht mit demographischen oder so-
ziookonomischen Besonderheiten einher,
wohingegen zwischen den Altersgruppen
Unterschiede hinsichtlich zahnarztlich ak-
zeptabier Reinigungsgewohnheiten rait der
Zahnseide vorlagen. Die Vorkommenshau-
figkeiten jahrlicher zahnarztlicher Untersu-
chungen variierten signifikant mit jedem
demographischen und soziookonomischen
Charakteri stikum.

Resume

Comportements dentaires preventifs et etat
de sante du parodonte
Les recommendations actuelles pour le
maintien de la same parodontale compren-
nent souvent le brossage dentaire. l'utilisa-
tion du fil et les visites dentaires periodi-
ques, Le double but de cette etude a ete
d'examiner (1) I'effet de ces comportements
sur la sante parodontale et (2) la relation
des variables demographiques et socioeco-
nomiques avec ces comportements et avec
la sante parodontale. 319 adultes de Detroit
(Michigan, USA) ont explique comment iis
suivaient ces recommandations. Les niveaux

de plaque, de gingivite, de tartre et de ni-
veau d'attache ont ensuite ete mesures a do-
micile. II n'y avait aucune difference signifi-
cafive dans ces mesures entre ceux avec ou
sans comportement acceptable de brossage.
Environ 20%y des sujets disaient utiliser le
fil dentaire et ces derniers avaient significa-
tivement moins de plaque et de tartre que
les autres participants. Plus des 3/4 des in-
dividus passaient au moins une visite den-
taire annuelle et ces derniers avaient signifi-
cativement moins de plaque, de gingivite et
de tartre que les autres. Un comportement
adequat de brossage n'etait associe a aucu-
ne caracteristique demographique ou so-
cioeconomique particuliere tandis que des
differences dans le comportement accepta-
ble vis-a-vis du fil dentaire etaient visibles
parmi les groupes d'age. Les frequences de
visites dentaires annuelles variaient a i'inte-
rieur de chaque groupe demographique et
socioeconomique.
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