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ABSTRACT
Den tal car ies and perio don tal dis eases de pend on the in ter ac tion of four fac tors: bac te ria, sub strate, me dium and time. Thanks to proper
den tal hy giene pro ce dures, some of these can be elimi nated. The aim of the pres ent study was to de ter mine the ef fect of oral hy giene pro -
ce dures on the state of den tal and perio don tal hard tis sues ex pressed us ing the DEF in dex, API and CPITN. In the popu la tion ex am ined,
we ob served sta tis ti cally sig nifi cant (or close to be ing sta tis ti cally sig nifi cant) cor re la tions be tween the pa rame ters of oral cav ity health
and an swers pro vided by re spon dents in the ques tion naire. The oral hy giene pro ce dures have a rele vant im pact on the state of den tal and
perio don tal hard tis sues, and af fect the API, as well as DEF in dex in women over the age of 45. 
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INTRODUCTION
Den tal car ies is the com mon est dis ease of the mas ti ca tory

sys tem. It is an in fec tious dis ease caused by ex tra so matic
fac tors. The patho logi cal pro cess in volves dem in er ali za tion
and pro te olytic break down of the hard tis sues of a tooth sus -
cep ti ble to this dis ease. Den tal car ies is ini ti ated once four
fac tors act si mul ta ne ously, i.e. bac te ria, sub strate, me dium
and time [8]. 

The perio don tal dis eases are pro moted by poor oral hy -
giene. The den tal plaque de pos it ing in the perio don tal re gion
con stantly ir ri tates this area, in duc ing chronic in flam ma tory
con di tions. These are likely to lead to ir re versi ble struc tural
changes of the al veo lar pro cesses of jaw bones in the form of
ver ti cal or hori zon tal at ro phy. Proper hy giene prac tices help
to elimi nate the ma jor ity of fac tors re spon si ble for the de vel -
op ment of den tal car ies and perio don tal dis eases. 

The oral cav ity, like the in ter nal or gans, e.g. the heart or
liver, is in ter re lated with the func tion ing of the en tire body.
There fore, changes in the body may be re flected in the oral
cav ity health. Ex am ples of such ef fects are the changes in
the en do crine glands (e.g. in the pan creas – in su lin, ova ries – 
es tro gen and pro ges ter one) [1]. 

Meno pause is the fi nal physio logi cal men strua tion and
usu ally af fects women over the age of 45. It re sults from
gradu ally pro gress ing ovar ian in suf fi ciency. This leads to
the loss of pro duc tion of en doge nous es tro gen. Meno pause
is com monly as so ci ated with pain, gin gi vi tis, burn ing sen sa -

tions, taste changes and oral dry ness. Moreo ver, some drugs
used in hor mone re place ment ther apy may pro mote the de -
vel op ment of oral dis eases in meno pausal women. Af ter
meno pause, the risk of os teo po ro sis is higher, which is likely
to lead to the loss of al veo lar bones and teeth [9]. 

The aim of the study was to de ter mine the ef fect of oral
hy giene pro ce dures, e.g. fre quency and du ra tion of tooth
brush ing, kinds of tooth brushes, meth ods of tooth brush ing
and ad di tional oral hy giene meas ures, on the state of den tal
and perio don tal hard tis sues ex pressed us ing the DEF in dex,
API and CPITN.  

MATERIAL AND METHODS
The ques tion naire study, clini cal ex ami na tions and sta tis -

ti cal analy ses were per formed amongst 112 women, aged
45-74, pa tients of the De part ment of Con ser va tive Den tistry,
Medi cal Uni ver sity of Lublin. The ques tion naire in volved
the fre quency of den tal check- ups, types of tooth brushes and
tooth pastes used, meth ods of tooth brush ing and ad di tional
oral hy giene meas ures. The clini cal ex ami na tions were per -
formed us ing a den tal mir ror, probe and cali brated probe
WHO 621 un der ar ti fi cial light. Based on the find ings, the
mean val ues of DEF in dex, API and CPITN were de ter -
mined; moreo ver, the de gree of oral mu cosa mois ture was
tested us ing the mir ror test (MT). The re sults were sta tis ti -
cally ana lysed.

RESULTS
 In the group of 112 women, only 4 (3.57%) at tend

check- ups every 3 months, 17 (15.17%) – every 6 months
and 30 (26.78%) – once a year. The re main ing 61 (54.46%)
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women have rarer check- ups or visit their den tist only when
with tooth ache. 

The an swers con cern ing tooth brush ing move ments show
that 27.68% of the re spon dents make cir cu lar move ments,
26.79% – scrub bing move ments, 12.50% – sweep ing move -
ments, whereas 33.04% made cha otic move ments. Soft
tooth brushes are used by 19.64%, me dium by 68.75%, and
hard by 10.71% of the re spon dents. Only one re spon dent
uses an elec tric tooth brush. 

Moreo ver, all the re spon dents use vari ous chemi cal
agents for den tal plaque re moval, e.g. fluo ride tooth pastes
(63.39%), tooth pastes for sen si tive teeth (12.50%), those for
pre ven tion of gin gi val bleed ing (15.18%) and herbal tooth -
pastes (8.93%). Be sides tooth pastes, 24 re spon dents (21.43%)
de clare regu lar use of mouth washes, 26 (23.21%) made use
of tooth picks,  whereas 29 (25.89%) em ployed den tal floss.
Only one woman in the study popu la tion uses a spe cial one-
 bundle tooth brush. Fur ther more, 44.64% (50 re spon dents)
do not use any ad di tional oral hy giene meas ures; more than
40% (45 re spon dents) use one of the listed meas ures while
15% (17) uses at least two ad di tional meas ures.

The mean age of re spon dents was 58.6 years. The number
of teeth pres ent in the oral cav ity ranged from 0 to 29 –
16.56, on av er age. The find ings showed that the mean DEF
in dex was 24.79 (range 11–32), of API 63% (11% to 100%),
and the number of in ter den tal spaces ex am ined ranged from
0 to 26 (10.62, on av er age). The mean value of the con sumer
price in dex (CPI) was 1.96, whereas that of TN was 1.66.
Proper mu cosa mois ture de ter mined us ing the MT was
found in 50 women (44.6%), a slight re sis tance on slid ing
the mir ror along the buc cal mu cosa was felt in 39 women
(34.9%), and marked re sis tance, i.e. in suf fi cient mu cosa
mois ture, was ob served in 23 women (20.5%).

The de gree of oral mu cosa mois ture was ana lysed ac cord -
ing to age. The popu la tion was di vided into 3 age groups: I –
45–54 years, II – 55–64 and III – over 65 years of age. No
sta tis ti cally sig nifi cant in ter group dif fer ences were found in
the oral mu cosa mois ture (χ2 = 3.98; p=0.4). Moreo ver, there
were no sta tis ti cally sig nifi cant in ter group dif fer ences in the
mean value of DEF in dex, API and CPITN. The sta tis ti cal
analy sis also in volved cor re la tions be tween the de gree of
oral mu cosa mois ture and the pa rame ters of the mas ti ca tory
sys tem. There were no sta tis ti cally sig nifi cant dif fer ences in
the mean val ues of API (H=2.77; p=0.25) and CPITN
(p=0.27; p=0.24). How ever, a sta tis ti cally sig nifi cant re la -
tion be tween the mean DEF in dex and oral mu cosa mois ture
was ob served (H=7.07; p=0.03) (ta ble 1). The high est mean
DEF in dex was found in the group with the low est mois ture
of oral mu cosa.

In the popu la tion stud ied, sta tis ti cally sig nifi cant or close
to be ing sta tis ti cally sig nifi cant cor re la tions were found be -
tween the pa rame ters of oral health and ques tion naire
an swers pro vided by the re spon dents. A sta tis ti cally sig nifi -
cant re la tion was ob served be tween the fre quency of den tal
check- ups and the mean DEF in dex (H=10.82; p= 0.03), as
well as API (H=14.83; p=0.005) (ta ble 2).

Ta ble 1. Cor re la tion be tween the mean DEF in dex and oral mu cosa
mois ture

Mirror test

DEF index
Statis-
tical

analysisMean Standard 
deviation Median Lower

quartile
Upper

quartile

Range
(min.

–max.)

No
resistance 24.02 4.31 24.5 20 27 15-32

H=7.07
p=0.03

Slight
resistance 24.67 5.43 25 22 29 12-32

Marked
resistance 26.69 2.49 26 25 28 20-32

Ta ble 2. Ef fects of fre quency of den tal check- ups on DEF in dex and
API

Frequency
of

check-ups

DEF index API (in %)

Mean Median
Range
(min.

–max.)
Mean Median

Range
(min.

–max.)
Every 
3 months 21 20.50 15-28 47.49 46.78 25-71.4

Every 
6 months 24.6 25 18-32 44.37 43.75 14.2-81.8

Once 
a year 23.9 24.5 14-31 60.16 58.57 12.05.100

Once every 
2 years 23.3 22 15-32 68.2 63.63 30-100

Only with
toothache 26.2 26 1.12.1932 72.88 80.76 11.11.100

Statistical
analysis H=10.82 ; p=0.03 H=14.83 ; p=0.005

Fur ther more, a sta tis ti cally sig nifi cant re la tion was dem -
on strated be tween the mean value of API and types of
move ments made dur ing tooth brush ing, as well as kinds of
tooth pastes used (H=11.09, p=0.01 for meth ods of tooth
brush ing and H=10.77, p=0.01 for the tooth brushes used (ta -
ble 3). A close to be ing sta tis ti cally sig nifi cant cor re la tion
was de ter mined be tween the kinds of tooth brushes used and
DEF in dex (H=6.73; p=0.08) (ta ble 4).

Table 3. Effects of tooth brushing movements and toothpastes on
API in the study population

Tooth
brushing

movements

 API (in %)
 Toothpaste

API (in %)

Mean Median Mean Median

Circular 59.9 65 Prophylactic
fluoride 67.16 63.95

Scrubbing 74.65 76.78

Therapeutic
– increased
dentine
sensitivity 

65.58 66.66

Sweeping 46.13 41.05
Therapeutic 
– periodon-
tal diseases

43.02 41.42

Chaotic 63.42 61.11 Other (herbal, 
whitening) 66.8 76.47

Statistical
analysis

H=11.09
p=0.01

Statistical
analysis

H=10.77
p=0.01

Ta ble 4. Re la tion be tween DEF in dex and kinds of tooth brushes
used in the study popu la tion

Kinds 
of tooth-
brushes

DEF index
Statis-
tical

analysisMean Standard 
deviation Median Lower

quartile
Upper

quartile

Range
(min.

–max.)
1 – soft 22.77 4.45 23.5 20 26 15-32

H=10.83
p=0.03

2 – medium 25.15 4.45 25 23 28 12-32
3 – hard 26.41 4,5 27 23.5 30 18-32
4 – electric 22 - 22 - - 22

Moreo ver, the val ues of mas ti ca tory pa rame ters were
ana lysed ac cord ing to ad di tional oral hy giene meas ures
used, di vid ing the popu la tion into groups ap ply ing one, two
or more vari ous ex tra meas ures or none of them. No sta tis ti -
cally sig nifi cant re la tions were found be tween the use of
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more ad di tional oral hy giene meas ures and pa rame ters of the
mas ti ca tory sys tem. This could in di cate bet ter oral con di tion
within pa tients us ing two or more hy gi enic meas ures (p=0.8
for CPITN, p=0.4 for API, p=0.96 for DEF in dex).

The analy sis of in di vid ual spe cial oral hy giene meas ures
(den tal floss, mouth washes, tooth picks, spe cial tooth brushes)
re vealed a close to be ing sta tis ti cally sig nifi cant cor re la tion
be tween regu lar den tal floss ing and lower val ues of API. In
the group of re spon dents not us ing den tal floss, the mean
value of API was 66.03% (me dian=65.83%), whereas among
those ap ply ing den tal floss ing regu larly – 55.72% (me dian
=48.53%).

DISCUSSION
Cli mac te rium (meno pause) is a physio logi cal life pro cess 

af fect ing every woman. It is the stage of tran si tion from sex -
ual ma tur ity to se nil ity, which is di vided in pre-, peri- and
post meno pausal pe ri ods. Ac cord ing to the WHO defi ni tion
of 1996, meno pause is the fi nal men strual pe riod, fol lowed
by 12- month ame nor rhea, for which there is no other patho -
logi cal cause [12]. Meno pause and the cli mac teric pe riod are 
as so ci ated with the loss ovar ian fol licu lar ac tiv ity and de -
creased lev els of es tro gen. This leads to the de vel op ment of
vaso mo tor pro lapse symp toms, uro geni tal at ro phy, urologic
dis tur bances, car dio vas cu lar dis eases and os teo po ro sis [3].
Moreo ver, meno pause is as so ci ated with symp toms re gard -
ing the oral cav ity de scribed by many authors, such as
dry ness, dis com fort, burn ing sen sa tions, mu co sal at ro phy,
os teo po ro sis of al veo lar bones and higher in ci dences of
perio don ti tis [2, 11]. 

In our study, in suf fi cient oral mu cosa mois ture was dem -
on strated in over 50% of the women. Who were sub jects of
this re search. Ac cord ing to Kaczmarek, in suf fi cient mois -
ture is caused by de creased pro duc tion of rest ing and
stimu lated sa liva dur ing that pe riod of life [4]. In creased
symp toms in post meno pausal pa tients can be in duced by
atro phic changes in the su per fi cial layer of oral mu co sal epi -
the lium, which de pend on de creases in the es tro gen level [5].

Ad di tion ally, dry ness in the oral cav ity can be the fac tor
pro mot ing the foci of den tal car ies. Our find ings con firmed
this re la tion – the high est DEF in dex was ob served in
women with lower mois ture of the oral mu cosa. Many
authors stress a rela tively high mean DEF in dex in the
groups of women over 45 years of age [7, 10]. In our study,
the mean DEF in dex was  found to be 24.79 and was com pa -
ra ble to the value re ported in lit era ture for this age group. 

The avail able lit era ture con tains only a few stud ies di -
rectly dis cuss ing the ef fects of oral hy giene pro ce dures on
the pa rame ters of the mas ti ca tory sys tem in post meno pausal
women. 

How ever, Ma chuca et al. stud ied the ef fect of fre quency
of check- ups and regu lar tooth brush ing on the amount of
den tal plaque ex pressed by PI. The authors found sig nifi -

cantly higher val ues of PI in pa tients brush ing their teeth less
fre quently and those with ir regu lar den tal check- ups [6].
Like wise, our find ings dem on strated the cor re la tion be -
tween the fre quency of den tal check- ups and the pres ence of
den tal plaque, as well as be tween den tal floss ing and lower
API.  How ever, the the sis that the higher number of ad di -
tional oral hy giene meas ures af fects the health of den tal and
perio don tal tis sues was not con firmed in our study. The val -
ues of pa rame ters did not dif fer sig nifi cantly among the groups
us ing dif fer ent num bers of ad di tional hy giene meas ures. 

CONCLUSIONS
Oral hy giene pro ce dures have a sig nifi cant im pact on the

health of den tal and perio don tal hard tis sues in women over
the age of 45 and af fect API and DEF in dexes. Women at
this age are at higher risk of new cari ous foci and perio don ti -
tis due to in creased in ci dence of oral dry ness and other
fac tors as so ci ated with the cli mac teric pe riod. There fore,
such pa tients should be pro vided with spe cial den tal care. 
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