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Effect of osteoporosis on periodontal therapy among post-menopausal women

Objective: This intervention study aimed to investigate the effect of osteoporosis on periodontal condition
among 48 post-menopausal women undergoing periodontal therapy.

Material and methods: The experimental group, which underwent non-surgical periodontal therapy,
was composed of 16 women with periodontitis to be treated, and the control group was formed by 32
women without periodontitis. Oral condition was assessed on three occasions: at the start of the treatment
(first examination), 1 month (first re-examination) and 4 months after the end of the therapy (second
re-examination). In the second re-examination, recurrence of periodontal disease was evaluated by
comparing the clinical measurements obtained pre- and post-treatment. The diagnosis of osteoporosis was
made by investigating densitometry reports obtained previously. Descriptive analysis, analysis of variance
and the Bonferroni post hoc test were applied to the data gathered, with statistical significance level of 5%.
Results: The frequency of periodontitis was 50% in the treated group and 25% in the group without
periodontitis. In both groups, this recurrence was greater in subjects with osteoporosis (37.5 and 18.75%,
respectively) than in the individuals without osteoporosis (12.5 and 6.25%, respectively).

Conclusions: The preliminary results indicate that osteoporosis possibly has an influence on periodontal
condition among individuals undergoing non-surgical periodontal treatment.
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Some of these studies have showed a lack of asso-
ciation'™® while others have revealed either a weak
or a significant association®™"”.

Osteoporosis is a multifactorial chronic disease
characterised by reduction in bone mineral density

Introduction

Increasing longevity resulting from the epidemio-
logical transition has had the implication that
there is a need to take a new look at issues

relating to the elderly population. There are dis-
eases specific to this age group, and osteoporosis
and periodontal disease are among them. These
diseases notably eat up budgetary resources des-
tined for healthcare.

Since the mid-1960s, the topic of the influence of
osteoporosis on progression of periodontal disease
has motivated the development of clinical studies
in an attempt to elucidate this possible association,
but the findings are still divergent and inconclusive.

(BMD) to below the minimum level required to
ensure sufficient mechanical support, which in-
creases its fragility and the risk of fractures'®. It has
been estimated that one in every four women at
the menopause, and one in every three women
beyond the age of 65 years, is affected by osteo-
porosis®. Data on its prevalence are scarce and
discontinuous, but some surveys have estimated
that it is present in 15-20% of Brazilian women
over the age of 50 years'®.
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With regard to periodontitis, epidemiological
studies have shown that, depending on the diag-
nostic criteria used, its worldwide prevalence is
between 10 and 15%, and it may reach 80% in
certain regions?®. It has more frequently been
observed in older groups than in younger groups.
Its multifactorial nature means that certain sys-
tematic conditions, including osteoporosis, appear
to be additional predisposing factors.

In relation to periodontal treatment, osteoporosis
is believed to still have an effect on the condition of
the periodontal tissues after the therapy, given that
it may affect the severity of the pre-existing peri-
odontal disease’. Diminished bone density in-
creases the susceptibility towards periodontal
breakdown, and this can be understood through
knowledge of the structural determinants of the
bone tissue, which vary between individuals, be-
tween regions of the mouth and, more specifically,
between tooth sites?’.

However, this association is not established,
which encourages the publication of studies still in
preliminary stage. The justification for presenting
preliminary results from this intervention study
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stems from the importance and great social rele-
vance of the chronic diseases involved. The num-
bers of elderly people have been gradually increas-
ing worldwide, along with the number of teeth
preserved in their mouths. This situation indicates
that increases in the two major public health
problems of osteoporosis and periodontal disease
will occur if they are not understood and if pre-
ventive measures are not taken®?. From this per-
spective, this study had the aim of investigating the
effect of osteoporosis on periodontal condition
among post-menopausal women undergoing peri-
odontal therapy, by means of an intervention study.

Material and methods

Sample

Of the 258 women initially eligible for this study,
only 113 were selected after the use of exclusion
criteria (Fig. 1).

A total of 113 women of minimum age 50 years
who had been post-menopausal for at least 1 year
were recruited from the diagnostic services for
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Assessed for Exclusion (145)

eligibility Edentulism (29)
entulism
(n=258) Diabetes (11)

Thyroid problems (8)

—

Less than four teeth (13)
Under 50 years of age (10)
Menopause less than one year ago
3)

Refused to participate (71)*

don 1\

Selection /

Figure 1 Composition of the study
sample among postmenopausal wo-
men. Feira de Santana, Bahia, Brazil,
2009. *Including 29 women living in
other cities.
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osteoporosis in Feira de Santana, Bahia, Brazil, to
participate in this prospective study on post-men-
opausal women undergoing non-surgical peri-
odontal therapy. All the participants signed a free
and informed consent statement authorising their
inclusion in the study, and all of them received
assessments of their oral condition and the neces-
sary dental treatment. This study was approved by
the Ethics Committee of the Bahia Science Devel-
opment Foundation, Salvador, Bahia, Brazil (pro-
tocol 047/2005).

The inclusion criteria were: (i) minimum age of
50 years; (ii) bone densitometry examination per-
formed not more than 6 months earlier; (iii) post-
menopausal status for at least 1 year; (iv) presence
of at least four teeth in the mouth; and (v) absence
of systemic conditions that might interfere with the
inflammatory response, immune system and bone
metabolism, such as kidney failure, diabetes or
presence of bone lesions (tumour or osteomyelitis),
observed in the dental arches.

Among the 113 women selected, only 48 were
included in this study, given that by the time of this
preliminary analysis, only these women had
undergone reassessment 4 months after the non-
surgical periodontal therapy.

For this study, the experimental group was
composed of 16 women with periodontitis to be
treated and the control group was formed by 32
women without periodontitis.

Data gathering procedures

All the participants answered a questionnaire so
that data relating to sociodemographic, biological
and lifestyle factors could be obtained. They then
underwent a clinical dental examination and were
sent for a panoramic radiographic examination of
the face to be performed, as a complementary
evaluation on their oral condition. Densitometric
reports on the participants were requested, and
some information from these was extracted, such
as the osteoporosis diagnosis, weight, height, BMD
(g/cm?) and t-score.

A single examiner who, at the time of the
examinations, was unaware of the BMD of the
women under evaluation made all the clinical
measurements on the both groups, throughout the
study. Oral condition was assessed on three occa-
sions: at the start of the treatment (first examina-
tion), 1 month after the end of the periodontal
therapy (first re-examination) and 4 months after
the end of the therapy (second re-examination).
The reproducibility and concordance of the
measurements were calculated by means of the

intra-examiner kappa index, with regard to probing
depth (0.6017) and recession/hyperplasia (0.6863).
Inter-examiner measurements (comparison with
the gold standard of an experienced examiner)
were made in relation to probing depth (0.6080)
and recession/hyperplasia (0.6671).

Periodontal clinical measurements

Probing depth was obtained using a Williams pro-
be(Hu-Friedy, Chicago, IL, USA) and was recorded
at six locations for each tooth (mesiovestibular,
mesiolingual, distovestibular, distolingual, mid-
vestibular and mid-lingual)'’. Likewise, the pres-
ence of bleeding on probing was determined as the
rates measured at the above-mentioned six sites, by
observing whether bleeding occurred within ten
seconds after removing the probe from the pocket
or sulcus. Clinical attachment measurements con-
sisted of the summed values of the probing depth
and gingival recession. Comparison between the
clinical attachment measurements at the first
examination and at the first and second re-exam-
inations determined the criteria of clinical attach-
ment loss, stability or gain.

At the first examination, the participants were
deemed to have a diagnosis of periodontitis when
they presented four or more teeth with one or
more sites showing a probing depth 24 mm and a
clinical attachment loss 23 mm at the same site,
with bleeding present on stimulation. In threshold
situations, in which the clinical descriptors came
close to the criteria that had been established but
were insufficient to conclude the diagnosis, radio-
graphs were used to define the presence of peri-
odontal disease. Thus, periodontitis was considered
to be present when it was seen from the radio-
graphic interpretation that there were four or more
teeth with one or more sites showing periodontal
bone reabsorption =3 mm apically, in relation to
the cement-enamel junction. In this manner, the
sample was divided into a group with periodontitis
and another group without periodontitis.

Periodontal therapy

This consisted basically of non-surgical periodontal
treatment for the women with periodontal disease
(group with periodontitis), prophylaxis with oral
hygiene instruction for the women without peri-
odontal disease (group without periodontitis) and
support therapy for the type of periodontal treat-
ment that was received. The maximum number of
sessions of root scaling and planning undertaken
during the non-surgical periodontal treatment per
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participant was four sessions lasting a maximum of
1 h each. It should be noted that complementary
dental treatment was also provided, for example
tooth extraction, endodontic treatment and fillings,
among others. The support therapy consisted of
prophylaxis. New oral hygiene instruction was
applied, when this was seen to be necessary, in
terms of the presence of calculi and large accu-
mulations of plaque. The periodontal support
therapy was continuous for all the participants.

Diagnosis of recurrence of periodontal disease

After the periodontal therapy, the condition of the
periodontal tissues was assessed on two occasions:
the first re-examination, 1 month after the end of
the periodontal therapy; and the second re-exam-
ination, 4 months after the periodontal therapy.
Comparison between the measurements obtained
at these re-examinations characterised the peri-
odontal disease in accordance with two recurrence
criteria (RCs): 1.RC1, the criterion used for diag-
nosing periodontal disease at the first examination;
2. RC2, when the participant presented two or
more teeth with one or more sites showing clinical
attachment loss 22 mm.

Diagnosis of osteoporosis

Dual-energy x-ray absorptiometry (DXA) was used
to measure BMD in the regions of the lumbar spine
and proximal femur in both groups (with and
without periodontal disease). The BMD values
were expressed as T-scores (standard deviation of
the BMD value of the peak bone mass observed in
young women). The presence of osteopenia was
defined as a T-score between —1.0 and —2.0, and
osteoporosis as a T-score lower than —2.5'°. The
diagnoses of osteoporosis and osteopenia were
combined for analysis purposes. Thus, if osteope-
nia/osteoporosis was recorded in one of the two
segments analyzed, the participant was considered
to present osteoporosis. In this manner, the groups
with and without periodontal disease were each
divided into two subgroups: group with osteopo-
rosis, composed of women with a diagnosis
of osteopenia/osteoporosis; and group without
osteoporosis, composed of women without this
diagnosis.

Data analysis procedures

To describe the study population, the data were
initially described according to the frequencies of
sociodemographic, reproductive and lifestyle vari-
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ables, either pre-categorised based on their distri-
bution or in accordance with an existing theoretical
basis in the literature. Continuous variables were
expressed as their mean values and standard devi-
ations, and Student’s ¢ test was applied to deter-
mine any statistically significant differences in the
oral clinical variables between the groups with and
without periodontitis, at the start of the study and
4 months after the treatment (p < 0.05). The fre-
quency of recurrence of periodontitis according to
the criteria RC1 and RC2 was described in the
groups with and without osteoporosis by means of
Fisher’s test.

Analysis of variance (anova) for repeated mea-
surements, followed by the Bonferroni post hoc test,
was used to compare the periodontal clinical chan-
ges that occurred between the first examination and
the first re-examination (1 month after periodontal
therapy or dental prophylaxis) and between the first
examination and the second re-examination
(4 months after the periodontal therapy or dental
prophylaxis) in the groups with and without peri-
odontitis, stratified for osteoporosis. The signifi-
cance level was exchange to o = 0.05.

The spss statistical software was used for the data
analysis (version 10; Chicago, IL, USA).

Results

Table 1 shows that the mean age among the post-
menopausal women was 59.2 + 6.8 years, the mean
age at the menarche was 13.6 + 1.8 years and the
mean age at the menopause was 47.0 + 6.4 years.
Natural menopause was the most common type
among the individuals in this sample (65.2%). Most
of the participants in this study were non-smokers
(92%) and not alcohol consumers (76.8%), 74.3%
had attended school for <4 years, 83% had an in-
come greater than one minimum monthly salary
and 82.3% had black or mixed skin colour. Among
the other characteristics, these were seen in a little
more than 50%, according to the cut-off point
established for dichotomisation of the variable.

As expected, Table 2, the group with periodon-
titis presented statistically significant differences
between the periodontal clinical descriptors
obtained from the first examination and those from
the second re-examination, consequent to the
effect of the therapy used. Even in the group
without periodontitis, which only received dental
prophylaxis and oral hygiene motivation, statisti-
cally significant differences in the above-men-
tioned periodontal clinical descriptors were noted,
with the exception of the clinical attachment level
(p > 0.05).
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Table 1 Sociodemographic, reproductive and lifestyle
characteristics among postmenopausal women. Feira de
Santana, Bahia, Brazil, 2009 (n = 113)°.

Characteristics

Age (years)

Mean = SD 59.2 + 6.8
Age at menarche (years)

Mean + SD 13.6 £ 1.8
Age at menopause (years)

Mean = SD 47.0 + 6.4
BMI [kg/m? (1, %)]

<25 48 (42.5)

>25 65 (57.5)
Type of menopause (1, %)°

Natural 73 (65.2

Surgical 39 (34.2
Conjugal situation (1, %)

With companions 48 (42.5

Without companions 65 (57.5
Skin color (1, %)

White/Others 20 (17.7

Black/Mixed 93 (82.3
Number of children (1, %)

<3 children 55 (48.7

>3 children 58 (51.3
Family income (1, %)

>1 minimum monthly salary 93 (83.0

<1 minimum monthly salary 19 (17.0
Schooling level (1, %)

>4 years 29 (25.7

<4 years 84 (74.3
Number of people living in household (1, %)

<3 people 65 (57.5

>3 people 48 (42.5
Smoking habit (1, %)

No 104 (92.0)

Yes 9 (8.0)
Alcohol consumption (7, %)b

No 86 (76.8)

Yes 26 (23.1)
Physical activity practice (1, %)°

No 55 (49.1)

Yes 57 (50.9)
Last visit to dentist (n, %)

<2 years 53 (46.9

>2 years 60 (53.1
Use of dental floss (1, %)

No 57 (50.44)

Yes 56 (49.6)

“Sample with all the women who formed part of the
intervention study, independent of not yet having been
monitored for completion of the short-term investigation
period.

YA data was missing.

“Value of the minimum salary: R$ 465 00 (US$ 278 944),
at the time of data gathering.

There were also statistically significant decreases
in the mean numbers of teeth with probing depth
24 mm and clinical attachment level 25 mm, also
because of the direct effect of the treatment and
monitoring of the periodontal conditions in the
group with treated periodontitis. With regard to the
mean number of teeth with a clinical attachment
level of 1-2 mm, a statistically significant increase
was recorded over the 4-month period, both in the
group with and in the group without periodontitis.
On the other hand, there was no statistical differ-
ence in the mean number of teeth present. Finally,
the mean number of teeth with a clinical attach-
ment level of 3-4 mm did not present any statisti-
cally significant difference between the start of the
therapy and 4 months after the therapy.

According to Table 3, the analysis between the
groups on the percentage of the teeth with a clin-
ical attachment level of 3-4 mm, there were sig-
nificant differences between the first examination
and the first re-examination (p = 0.019), and be-
tween the first and second re-examinations
(p = 0.010), for the group with periodontitis.

Four months after periodontal therapy, the
frequencies of recurrence of periodontal disease
were evaluated. With regard to RCI1, it was
observed only one case of periodontitis after
treatment, among individuals with normal BMD,
and that recurrence was not recorded among
those without osteoporosis. The frequency of
periodontitis according to RC2 was 50% in the
group treated of periodontitis and 25% in the
group without periodontitis (Fig. 2). In both
groups, this recurrence was greater in subjects
with osteoporosis (37.5 and 18.75%, respectively)
than in the individuals with normal BMD (12.5
and 6.25%, respectively).

Discussion

The main preliminary findings from this study
indicate that osteoporosis may have an influence
on the periodontal condition of post-menopausal
women undergoing periodontal therapy, consider-
ing that the recurrence of periodontitis was more
frequent among the individuals with osteoporosis.
Literature on the topic of the influence of osteo-
porosis on periodontal condition is scarce, with
only a few studies indicating that such a relation-
ship may exist®™"”.

As this study, some investigations assessed the
average measurements of periodontal clinical de-
scriptors, comparing the distribution of these
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Table 2 Distribution of oral health conditions before (first examination) and 4 months after periodontal therapy
(second reexamination) among the postmenopausal women with and without a diagnosis of periodontitis. Feira de

Santana, Bahia, Brazil, 2009 (1 = 48)°.

Group with periodontitis (n = 16)

Group without periodontitis (n = 32)

First Second First Second

Characteristics examination reexamination b examination reexamination PP
Probing depth (mm)

Mean = SD 24 +£0.5 20+£04 <0.001 1.9+0.3 1.7 £ 0.2 0.020
Clinical attachment level (mm)

Mean + SD 3.4 +0.38 29+0.8 <0.001 24 +0.5 24 +0.4 0.127
Bleeding on probing (%)

Mean + SD 28.1 £19.2 6.6 £ 4.0 <0.001 14.6 = 12.6 54+ 4.1 <0.001
Plaque index (%)

Mean = SD 35.6 + 30.3 114 +11.4 0.009 22.7 £ 23.2 7.1 £8.38 <0.001
Number of teeth present

Mean + SD 13.4 £ 5.7 13.2 £5.8 0.456 13.0 £ 5.5 13.0 £ 5.5 0.161
% Teeth with clinical attachment level of 1-2 mm

Mean + SD 6.2 +10.4 13.9 + 14.5 0.031 17.6 + 20.0 26.9 + 24.4 0.012
% Teeth with clinical attachment level of 3-4 mm

Mean = SD 394 £ 26.6 39.7 £ 25.3 0.954 59.4 + 23.9 53.1 + 21.0 0.153
% Teeth with clinical attachment level 25 mm

Mean = SD 534 + 299 45.6 + 34.9 0.043 124 +£11.3 10.3 £ 12.7 0.317
% Teeth with probing depth 24 mm

Mean + SD 27.5 £ 249 10.0 £ 12.4 <0.001 5.0+ 11.7 23 +4.8 0.214

“Final sample that underwent the periodontal treatment and was monitored until reaching 4 months after the treat-
ment. Women who did not reach this length of short-term follow-up in this study were excluded.

» Value; statistical significance: p < 0.05.

measures, according to the presence of osteoporo-
sis. In these investigations, were found significant
differences in mean measurements of clinical
attachment'*?*?*, probing depth®?> and percent-
age of gingival bleeding'® between groups with and
without osteoporosis. These studies reinforce the
findings found here as they defend the existence of
the correlation between osteoporosis and peri-
odontal disease.

On the other hand, other studies have been
unable to demonstrate the possible influence of
changes in BMD on periodontal tissues'™

The findings of this study should be evaluated
carefully, first of all because they are not definitive
and form part of the preliminary results from a
12-month follow-up study. Nonetheless, some
methodological precautions were taken to ensure
greater credibility for the interpretation, such as in
relation to sample selection, choosing the exposure
and outcome measurements and standardising the
examiner and data analysis procedures.

Thus, the diagnostic criteria for osteoporosis used
in this study were the criteria standardised by the
World Health Organization'®. With regard to the
diagnosis of periodontal disease, an association of
four periodontal clinical descriptors was used with

aim of including individuals in the experimental
group who truly had periodontal disease®®, thereby
avoiding diagnostic bias through using a criterion
of good specificity.

It is important to make it clear that, in accor-
dance with the robust outcome measurement used
for the initial diagnosis in this study, thus defining
groups with and without periodontitis, greater
evidence that all the participants in the group to be
treated truly had a diagnosis of periodontal disease
was sought, without including possible false posi-
tives. In this way, the group without periodontitis
incorporated women with mild levels of peri-
odontal disease. This could be an initial explanation
for the high occurrence (recurrence) of periodontal
disease in this group at the follow-up 4 months
after the periodontal therapy. Moreover, it was
evident that this occurred in higher proportions
among the women with abnormal BMD (osteopo-
TOsis).

Another point to be noted is the positive result
from the periodontal treatment, reinforced
through analysis comparing the periodontal con-
dition before the treatment or prophylaxis and
4 months afterwards. It was evident that there
was an improvement in the periodontal clinical
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Table 3 Distribution of periodontal clinical conditions at the first examination (before the treatment), first
reexamination (1 month after the treatment) and second reexamination (4 months after the treatment) among
postmenopausal women with and without osteoporosis. Feira de Santana, Bahia, Brazil, 2009 (1 = 48)°.

% Teeth with

% Teeth with

% Teeth with

clinical attachment clinical attachment clinical attachment % Probing
level of 1-2 mm level of 3—4 mm level >5 mm depth >4 mm
With periodontitis and with normal BMD (1 = 3)
First examination 7.7 £13.3 40.4 + 37.8% 51.9 + 41.7¢ 44.5 £ 233
First reexamination 152 £ 9.4 59.4 + 14.4%° 25.4 + 17.3 18.4 + 22.0'
Second reexamination 23.6 + 20.6 25.7 +29.8° 50.7 + 46.2¢ 22.6 + 21.5¢
With periodontitis and with osteoporosis (n = 13)
First examination 11.6 + 13.1 39.1 + 25.4° 53.7 + 28.8° 23.6 + 24.4%
First reexamination 17.2 + 8.1 45.6 + 29.7%° 46.4 + 34.7° 9.4 + 9.5
Second reexamination 19.7 £ 7.6 42.8 + 24.3° 444 + 34.1 7.1 £8.1¢
Without periodontitis and with normal BMD (1 = 7)
First examination 32.8 +19.2 70.0 + 24.8 11.2 + 194 5.9 + 6.6
First reexamination 339+ 17.2 66.7 £ 31.2 13.9 + 31.3 39+5.8
Second reexamination 42.3 £ 249 57.0 £ 25.8 11.7 £ 25.5 37+49
Without periodontitis and with osteoporosis (n = 25)
First examination 22.8 +20.3 56.4 + 23.3 25.6 + 21.3 47 +12.8
First reexamination 28.8 + 18.8 55.1 £ 20.5 23.7 £ 23.8 1.1 £3.0
Second reexamination 333 £ 236 52.0 = 20.0 22.2 +20.0 1.2 +47

BMD, bone mineral density.

Final sample that underwent the periodontal treatment and was monitored until reaching 4 months after the treat-
ment. Women who did not reach this length of short-term follow-up in this study were excluded.

The same letters represent the groups that differed statistically after the Bonferroni post-hoc test (p < 0.05).

P =0.019; °» = 0.010; » = 0.011; Yy = 0.015; ¢p = 0.013; Ip = 0.011.

With periodontal disease

Without periodontal disease

Non-surgical
periodontal therapy

Prophylaxis

First reexamination

First reexamination

) | [

3 months ] |

p
Second reexamination (n = 16)

Recurrence of periodontitis
RC2 (n = 8/50%)

Second reexamination (n = 32)
Ocurrence of periodontitis
RC2 (n = 8/25%)

Figure 2 Distribution (%) of recur-

rence/occurrence of periodontitis

Occurrence of
periodontitis
18.75% with

Recurrence of
periodontitis

Recurrence of
periodontitis

37.5% with 12.5% without N !
osteoporosis osteoporosis os e°Fi°Gr°5'5
(n=6) (n=2) (n=6)

Occurrence of among the groups with periodontitis

descriptors in both groups over the period of the
study, reaching statistical significance. Thus, the
results from this study corroborate classic studies

periodontitis and without periodontitis, four

6.25% without months after the end of the

osteoporosis periodontal  therapy. Feira de

(n=2) Santana, Bahia, Brazil, 2009
(n = 48).

in the literature regarding the effect from non-
surgical periodontal treatment, on periodontal
tissues?”.
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Finally, follow-up on the study participants over
a 12-month study period, along with empower-
ment of this investigation, may provide greater
elucidation of this matter.

Conclusions

From this perspective, and contributing towards
the body of evidence on this topic, these pre-
liminary findings indicate that osteoporosis may
have an influence on periodontal condition, al-
though definitive information will be gathered
through completing the 12 months of follow-up on
these women, given that this investigation is
currently in progress. Furthermore, it can be
emphasised that for future evaluations on the topic
of the influence of osteoporosis on periodontal
condition, it will be important to use analytical
procedures with notable control variables such as
hormonal therapy and smoking habit, among oth-
ers that were not considered in this preliminary
descriptive study, along with analysis on the dose-
response effect at different levels of severity of
periodontal disease.
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