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The periodontal health status of postmenopausal women and
its relationship to bone mineral density
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Abstract:

The relationship between changes in postmenocpausal women and periodontal
condition had been studied m many countries. It has been sugpested thal estrogén
deficiency may play a role in pericdontal discase following menopause, The aim of
this study was to investigate the influence of postmenopausal alteration on the clinical
periodontal parameters and teeth foss, In addition, to determine the relationship
between systemic bone mineral density and periodontal disease in postmenopausal
WOmEen,

Sixty Iraqi women in total were involved in this study, 20 women as a control
group of age {35-45) years and forty postmenopausal women divided info two
subgroups: groupl  for age (30-60) wvears and group 2 ol age (60-T0) years.
Deestionnaire invelved the following periodontal paramerers:

Plagque index (PI}. gingival index (Gl), bleeding on probing (BOP), pocket
depth (P, clinical attachiment level (CALY. All these parameters were measured and
tabulated according to redefined scores, or counts, and the datn was analyzed
statistically.

Fifteen of fory postmenopausal women, were examined using dual energy x —
ray absorptiometry (DEXA) equipment 10 measure bone mineral density (BMID) in
order 1o determing the relationship between (BMD) and any of the above periodontal
parameters. The means, Gl BOP, PD and CAL were found to be significantly higher
in the postmenopausal group than the control {P<0.05).

It was found that BMD is negatively associated with GI, BOP, PD and CAL
but the comrelation is cither of high significant or of slight of difference but not
significant at (P=0.03), The clinical parameters may increase depending on the
expected negative effects during menopause further, it is concluded that BMD of the
lumbar spine is related to CAL, PD, number of teeth loss and 1o a lesser extent BOP,
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Introduction: these factors 15 systemic hormone
changes, female sex hormones in
The role of systemic conditions particular have been implicated, and
and disorders proposed to play a role in several  studies  have  linked
periodontal  disease 1 and there are homaonal ly-determined states o
many factors known or suspected 1o increase gingival inflammation.
influecnce periodontal disease The known median age of
occurrence. and of severity; onte of menopause i5 30 vears and /3 of an
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average women’s life time s
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postmenopausal and during this
period, the productions of female sex
Jhormones  change drastically as a
result of decreasing ovarian function
S8 It has been speculated that
estrogen: deficiency may play a role in
the progression of the periodontal
disease following menopause '
however limited data cxist comrelating
the effects of menopause with the
periodontal paramerers.

A ot of research has been well
established that bone loss is influenced
by both svstemic and local factors ol
There is biological plausibility that at
least part of the periodontal destruction
is influenced by systemic bone loss i
also lowered bone mineral density
contribute  to  periodontal  tissue
breakdown.

Many  interesting  results in
different researches in general agree on
the influence of postmenopansal
alterations on the clinical pericdontal
imeasurements and the existence of the
relationship  between  some  clinical
mepsurements and bone density; but
such relationship is variable from one
atuchy to another,

The aim of thiz study was to
determine the post menopausal health
status of the periodontium and the
maganituid of systimic bone mineral
density in  relation to periodontal
health.

Materials and methods:

I. Materials
-Human sample

Sixty women attending the
College of Dentistry /University

Scale: the CAL measurment in {mm)

of Baghdad or Al- Karama
specialized center for dentistry
were examined in this study,
their age ranged (35-70) vears.

These subjects were divided
into two major groups, one control and
another  for postmenopausal  major
E]'I:EIIJ]:I:
Postmenopausal group: 44
postmenopausal  women  who  were
divided into two suberoups according
by s
Group 1 (Pi:1): 20 posimenopausal
women within at least 5 vears of
menopause, age range (50 — 6{) vears,
Group 2 (PG2): 20 postmenopausal
women within at least 15 years of
menapause, age range (=707 vears.
Control  group (CG): 20 women
represent the control group who were
undergomg normal menstrual cycle age
range (35-43) years.

All subjects were healthy with
na history of systemic disease or under
medication,

2. Methods

All subjects answered a written
guestionnaire case sheet regarding their
dental and medical histories, and their
sociogconomic status.

Orrad exerprivrcifivers and indices
The oral examination was carried out
for all teeth excluding the third molars.
The purameters used mn the periodontal
assessment are the following: -

-Plaque index (PLI) '™,
Ginmgival index (G1) "',
-Prohing pocket depth (PPD).
-Bleading on probing (BOP).
-Clinical attachment level {TAL).




Mustansiria [

Ihe periodonial health sanss. .

Winl. X Pea i 2 2005

Dual enerpy x — ray absorpfiometry
spstem: this included:

-Exam table

“mmar scan auto |:|L:Ei!jr_1ni|'|gI

—Automuted qugli“t}-’ cortral

-En CORE 2002 software GE
Medical System LUMNAE.

Skefedal bone mineral density scan
Dual energy X -Tay
absorpriometry  is 4 guantitative
imaging technigue that uses aln x -
radiation source to measure BMD
which is measurement of bone mineml
found in the region of _:int:n:.r.l i
BMD is measured in grams  per
centimeter squared. BMD is denved
using bome mineral content BMC
divided by arca, where BMC is
measured in  grams and area s
measured in centimeters squared. We
were referred by bone specialists to use
this new equipment which was recently
brought into Irag and installed in the x
—ray institute. We succecded to get
approval fo use i€ as many as {13)
patients to measure BMD at the lumber
sping (antero-posterior) for L1-1.2-13-
L4 o calculate the BMD mean lumber

spine.

1. Measuring BMD;
The manner used for

measuring BMD by DEXA
according Lo encore operator's
manual  includes easurement
procedurs,

There are 5 basic
necessary o
measurement:
Step 1@ Record
mnformation.

Step 2: Select measurement site.
Step 3: Position patient,

The praphics that follow to
position the patient for a specific
measurement site have been used so far
Antro-posterior AP spine measurement
the support block used w elevate the
patient's legs. Patient's thighs form 2
60"-90" angle with the table top,

steps
complete  patient

new  patient

Step 4
position,
Step 5: Start measurement

Adjust measurement  start

5 7, (& 11k
Basic steps for images analysis are:
Stepl: Select image In the image list,
the image wanted to analyze selected
and then the analyze screen is shown.
Step 2: A djust image. The imaging
selected from the analyzed tool bar to
adjust  the image: the image ool
window is shown. This window used
to change the gray levels of the image
and magnify it.
Stepd: examine region of interest
{RO0) position.

I Examine resolis

Graph cxamined and analysis
reporis created by the results tab at the
analyze screen.

-Reference graph and table

The reference graph viewed the
standard  deviation (SI¥  for the
patient's measurement graphically. The

SDyis given in BMD (gfem2),

-Create results report

Beport selected from analyze
oolbar. Then OK selected (o create the
results report.

Sraristicial Analysix
Bath descriptive and
mnferential  statistical  methods

are used to analyze the collected

data. Since the readings
originally was measured in
millimeters and recorded as

frequencies of observed in
scores 0,1,2,3, and 4 for PI, GI
and CAL, where BOP and PD
are clasgified either 0 or 1.
These frequency and
distribution are done for all four
surfaces of each tooth, Well
known statistical tests were used
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to - infer whether there are
significant differences ar
relationships at P<0.03 [evel of
gsignificance., Tests such as 1-
test, chi-square, ANOVA tests
and r -test for the correlation
cocfficients were used.

Results:

The weighted averages
calculated for ¢ach woman and
for cach parameter and the
general means. and  standard
deviations (5D} lor each one of
parameter were caleulated.

Plague fndex (P1)

The mean score  for
postmenapausal WO en in
general {1.4120.07) and lor the
control group is (1.22£0.07) no
significant value (P<0.05) was
found.

The mean score [§ higher
in PG2 than PG, Mo significant
difference  between different
groups (P=0.05), {(Table 1, 2 and
5).

Gingival index (GF)
The general mean score of
Gl in postmenopausal women is

(0.96+0,09), in PGl group
(0.83x0.12), while it 15
(1090013 for. PG2, -and
(0.47£0.05) for the canteol

group, [t was shown significant
difference among the three
groups at P<0.05. (Table 1, 2
and 5).

Bleeding on probing (ROP)

Tatal mean for
postmenopausal group is
(0.55£0.04) while for control

group 15 {0.21£0.03), t-test show

highly significant (P<0.05). A
significant value of the
existence of a differences among

the three groups was obtained
(Table 1,2 and 3}

Pocket deprh (PD).

The scales used to represent
pocket depth are O (o represent
no presence of pocket, or if PD
is *dmm scale of 1 is given. A
highly significance among the
three  groups has found
(P=0.0001) (Table 1, 2 and 4).

Attachment fosy (ALJ

It is obwvious to see an
increase in the average CAL on
gontrol  group, the wvalue was
(0.24+0.08). Pl showed
(0.84x0,15) and to PG2 was
(1.3£0.16). A high significant
difference exists among the
three groups, (P=0.05) but there
i5 no  signifieant difference
between PG and PG2 (P=0.05),
(Table 1, 2 and §),

Tecih loss

The number of leeth losi
was represented in Tahle (a),
the PG2 showed that highest

percentage loss of 60% simple
£ =tests among the three groups
emphasized the high significant

difference between control ws
PGl and control vs PG2Z at
P=0.035.
i) i i BM Iy
Tahle (7Y shows that
parameter's means, and the
range of the (1%5)
postmenopausal  women  who
went under x-ray tesls using
DEXA apparatus o mcasure
their. BMD.
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The coefficient of comelations
was calculated between the BMD and
gach of the five clinical indices and
measurements using the (13) joint
observations, A statistical
significant is used to test each of the
values of the correlation, The results
shows that there are negative

test of

correlation between BMD and each of
Gl BOP, PD and CAL measures
except for Pl is almest no correlation
(r=0.022). The correlation of BMD
with te=th loss iz negative and
significant at (P<0.05) that is when
BMD decrease the tecth loss increase
significantly { Table £].

Table (8): Correlation coefficients of BMD with the periodontal parameters and their
level of significant differences.

BMD Pl Gl BOP PD AL ] et
missing.

r 0022 [}, 348 0,454 =(L&T1 <[} 690 -0alo

povalue 119349 0.204 .ORG 0,006 0.004 0016

Siz. NS NS NS HS HS 5
Discussion: mineral density, which increases with
age """ that affeets tooth stability and
The results of this study end with less dental care.

confirmed many points made by some
resparchers but we concluded some
new results which emphasized the
significant relations of the hone density
and some of the periodontal
parameters.

The present study had shown
that the differences in  plaque
aceumulation were not of a significant
importance among all groups. These
finding agree with Cekici et al., '™ and
Yalein et al., """, Tenovuo and Laine
U5 Rimura et al. V', Concluded that
the decrease in the concentration of
circulating esirogens in
postmenopausal women may result in
an increase in the plague index,

In this investipation more
gingival inflammation was observed in
postmenopausal group compared with
control group, this confirms the results
obtained by Cekicl et al. % and Yagin
et al. """ A possible explanation of this

result  as’  extracted  from  the
guestionaive ecase sheet that Iraqi
women in the first decade of
menopause  (PG1)  had  higher

frequency of brushing than older
women (PG2), also reduction of bone

Regarding BOP, this  study
came with a result that there is & high
significant differcnce existing between
groups and the frequency distribution
show high percentage of score (0) in
the control proup and  highly
percentage of score (1) in PG2, this
may be attributed to hormonal changes
that exagaerated the response to dental
plaque. This results agrees  with
Reinhardt et al. '™,

Pocket  depth  investigation
demonstrated 8 highly  signilicant
difference  between control  and
postmenopausal groups snd this is in
agreement with Inagaki et al "™, This
pives indication that postmenopausal
period may be associated with
periociontal breakdown, and estrogen
deficiency may play a role in the
progression of periodontal disease and
alveolar bone loss since estrogen is
believed to be involved in the synthesis
and maintenance of collagen, also il
has been speculated that level of PGEZ
in the gimgival cervicular fluid may
incrcase during menopause and that
aummﬁnﬁ'ing an increase in probing
depth ™",
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This study revealed that CTAL
was significantly changed between
control and postmenopausal groups
and this agree with Cekici et al'”,
Charles ¢t al.®", Numerous studies
have reported a high prevelence and
severity of periodontal disease with
inereasing age 223 In @ study by
Grossi et al =™, age had emerged as the
single  wvariable  most  strongly
associated with attachment loss.

Owr investigation demonstrated
that high percentage of tooth loss occur
in PG2 while less percentage was in
control group. The importance of
having large number of missing tecth
in postmenopausal women seems 10 be
related to bone mineral density and
tatal body caleium and this agree with
Kraltet al. ' Kribbs and Chsnut 2,

The results have showed a
negative comrelation of BME with most
periodontal parameters (Gl, BOP, PD,
CAL and teeth Ioss) with except for PL
which showed no association. PD and
GAL showed a high significant
correlation with BMD at P=0.006 and
P=0.004 respectively, whereas the
number of missing tecth  was
significantly correlated with BMD at
P=0.016. Kim et al*" succeeded 1o
establish a significant relation of PD,
AL and BMD at P=<0.01, P<0.O]
respectively. These results suggest that
the lowered bone mineral density could
contribute to the periodontal tissue
breakdown in postmenopausal women.
These findings agree with our
results Mine etal.”, VonWomern et al
U8 concluded that skelelal BMD is
related  to  CAL,  implicating
postmenopausal osteopenia as a risk
indicator for periodontal disease in
postmenopausal women, On the other
hand  Pilgram™, Lee et sl
weyant et al.,"" failed to establish a
define correlation between BMD and
CAL. Others like May et al'",
Klemetti et  al™  showed no
relationship between systemic BMD

and number of teeth, but Famili and
Cautey “* found little evidence of
association  between edentulousness
and changes in BMD. In our study, we
found a significant relationship
between BMD and number of teeth
lost, Taguchi et al.,**, Kirall et al,"*
Inagaki ot al. " reported a similar
results, Jeffeoat ™ made a review of
the work done on the risk factors for
asteoporosis  and  pericdontiti,  he
concluded that systemic BMD was
associated with an increased risk of
additional tooth loss,

References:

[«Ceneo B J, Loe H: The role of systemic
conditions und disorders in pericdontal disease.
J Periodamiol 2000 100322 98-1 16,

2- Cohen [0 W, Shapiro J, Friedman L A, Kyle
(i C, Franklin S: A longitsdinal investigation
af the periodonial changes during pregnancy
gl fifleen moaths postparium. 1 Periodentod
1971 42:653-057.

I-Machtei E E, Machler D, Sanduri H, Micha
Peled: The effect of mensirual cycle on
peraldontal health. J Periodontol 200,75 :403-
412,

4-Llikan WH: Biosynthesis and phssiclogic
effects of esirogen sction in rats, | Dent Res
TR LE0E54-GE2

sgudd H L, Meldrum D R, Defios L L
Henderson B E: Estrogen replacement Lherapy:
[nedications grd complications. Ann Intermn Med
198308 195-205,

f-Defazio 1 and Sperofl’ Li kstrogen
replacement therapy:  Current thinking  and
practice. Geriatrics 1585, 40:32-44.

7- Morderyd O M, Grossi 5 G, Machiei E E e
al'  Pericdomtal  stats of  women Bking
postmenopsusal estrogen  suppleimentation. 1
Pariodontol 1995, 64:957-962,

Ramalls E: The Hormonal  and - el
regulation of bone fermation.  Endocr Ry
1983;4:62-77.

Gbine Tezal, Wactawski Wende J, Grossi &
G, Ho A W The relationship belwene bone
minerm]  cdensby  and  periodoalitis in
postmenopacsal women, J Periodontel 20003
T1: 1492- 1456,

ISitness | & Loe H: Perdodontal disesse in
pregnancy. |1 Corllation with oral hyglene and
perindontal condition. Acta Qudont Scand 1964,
22:121-135

11- Log H, Siloess J: Periodonial disense in

261



Musiansiria [

The periodontal health stalus...

YWoli2 Mo 200S

pregmancy |- Prevalence and severity. Actn
Odontol Scand 1963; 21 533-551,

| 2-Bdasnhike T, Klaus B, Sstoshi H, Stephan O
M, Michaed 1, Elaus C, Harmy K Assesssment
of osteoporosis, comperisan of radiographic
chsorpiometry of the phalanges of the radios
and lumber spine. Radiology 1997, 202:763-
T3,

13- Cekicl A, Eskinazi E, Berber, Rasegnyes
Yalein F Isik G, Onan U The clinical and
socio — cubwred evaluation of e cffects of
menopause  on periodondal  condition.
Internationil association of dental resenrch 80
genertl session 345 PM-S00PM - Friday &
March 200%; Son Diege Convention Center
Exhilii Hall .

i4-Yalein F, Pasegmae O [3lk G, Cekici A

and Omean 11 Ewaluatlon of ihe effecd of

menopause  on  peclodontal  conditions.
Perindomol 2002; 73: 1262-1278
15-Tenovise I and Laine M1 Salivary glands ag
targel tisaues of esirogsn action in ras. J Dent
Foes 1981602654,

16-Kimura 5. Elee 1 5, Jellinck PL:
Immumological rebativaship between
peroxidases in eosinophilsulesns and  odber
titses of the el Beochesnical Joumal 1983;
213:165- 169,

7= Von Womemn M, Badacn B and Ogloard E:
Sterigd  induced mandibular bone lom an
refation 1 margingl periodontal changes. |
Clin Perodentod 159502159 1H2=186,

18- Reibbardt B oA, Payrne 1 B Mase O AS
Infleunce ol eslragen wnd
oa::urmi.pl."l:.muupﬂmﬁs oo glinical
peridemtitss i peatmenopawsal  women. J
Perioconuod 1999 T0:R23-8.

19=fragaki B, KursouY, Kamiva T, Konde F,
Yoshimar] N, Moguchi T: Menopausal -status
incremses the risk of tooth boss and periodontal
disense in & community health project. J
Perincdemesl 2000 Vol 71, Mo, 1.

Mi=-Charles . Thomas K, MNooko Y: The
patiern of alveolar crest height change healthy
postmenopsusal women  after 3 years of
Homman 1 Esterogen  Beplacement  thempy,
I Perindoniol B002; 730 12791284,

2l=Pilgram T K. Hildebolt © F, Dotsen M:
Relatmnship betwesn clinical sichment level
and gpine and hip bone mineral density: Data
froem  healthy  postmenapaisal — women,
I Petindontol 2002 ;73:298-301

27- Beck J D, Kach O G, Roewier B G, Tudar O
E: Prevalence ond risk  indication for
pariodontal atlschment loss in & papulation of
plder  commumity. —  dwelling  blacks “and
Whites. J Periodontaoll 19905 a1 321-328,

#3- Locker [, Leake J 1. Indlcators and risk
markers for periodontal discase experience in

older adults living independently in Oatario,
Canada J Dent Res 1993 72417,

24- Grossi 5 G, Fambon 1 J, HO AW:
Assessment ol risk Tor pericdontal diseass. 1.
Risk indicaiors  for  sitachment  loss. )
periodontol 1994 65260267,

25-Krall E A, Grcio B 1 and Dawson HB:
Increased risk of toeoth loss it refation 1o bene
[ass @l the whede body, hlp and sping Calaf
Tiss [ng 1096 50:433-T,

2g-Kribbs P J and Chesnut © H: Relationship
betwesn mendibular and skelew] bore in an
osteoporstic. population. J Prosthet Dent 1989
B T0-T07.

27-Kim KM, Kim ¥ J, Seo E J, Kim O &
Pernadonial st related 0 the osteoprtic
condition  of  postmenopousal  women. ]
Petiodental 2002: Vol 73, Mol,

28-Vien Womem M, Kongen B and Eollerup G
(ktenporosis: A risk [actor in o periedontal
disensa J Periodimniol 19094; 6521 184- 1138,

29 Lee ¥ M, Han E Y. Rhyu 1 G B Y, Han
8§ B, Chung CP: Relationship betwecrd
pebeoporeais and  periodontal | conditions i
postmenapaisal women, ] perodontal 201
Yol 72 Mocl2,

30- Weyant R ). Pewrlstein i E, Churak A P
The association  between  calecpeals  and
pericdontal attachment loss in older women. J
Periodontal |90 TOEURLAAAH |

31:-Muy H, Reader R, Murphy 5, Khaw K T
Self meported ootk ks and bone  minersl
density inalder men and women. Age Ageing
1904 24:217-221,

J2-Klemesti B, Collin H L. Forss H,
Markkanen H, Lassila % Mineral status of
skeleion and pdvanced periodonial discase,
Clin Periodontal 1994:21:1584- 188,

13-Famili P and Caoley [+ The relstionship
between peradentsl disease toath loss and rale
of bone loss in older women.  Periodontal
pesearch, [nternational assoclaton of dental of
dental research 8", general session  2003:
Svencka bdassaan H L

Ad-Taguchi- A, Tanimoto K, Suci, Wada T
Tooth Toss omd mandibular ostecpenia. Oral
Surg Oval Med Omal Pathol 199515127132,
15 Krall E A, Wehler C, Gracia R I, Herris 8
S, Dwasen H B: Calcium and Vitamin [
supplement reducs ooth Toss in the elderdy.
Amesican ) bled 2000;:111:453-4.545.

36- Jelfeoal M K Oscoporosis: A pussible
modifying fsctor in oral bone loss, Annals of
Perpdontobogy 1908R 3:312-321,

37-Kimurz 5, Elos 1 S, and Jellingk P H:
[mmunological relationship between
peroxldases in eosinophils, wicrus and other
tizsues of the ms Biochemical Journal 1983
213 165- 168,




