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Tooth loss in individuals under
periodontal maintenance therapy:
prospective study

Abstract: This prospective study aimed to evaluate the incidence, the
underlying reasons, and the influence of predictors of risk for the oc-
currence of tooth loss (TL) in a program of Periodontal Maintenance
Therapy (PMT). The sample was composed of 150 complier individuals
diagnosed with chronic moderate-severe periodontitis who had finished
active periodontal treatment and were incorporated in a program of
PMT. Social, demographic, behavioral and biological variables were col-
lected at quarterly recalls, over a 12-month period. The effect of predic-
tors of risk of and confounding for the dependent variable TL was tested
by univariate and multivariate analysis, as well as the underlying reasons
and the types of teeth lost. During the monitoring period, there was a
considerable improvement in periodontal clinical parameters, with a sta-
bility of periodontal status in the majority of individuals. Twenty-eight
subjects (18.66%) had TL, totaling 47 lost teeth (1.4%). The underlying
reasons for TL were: periodontal disease (n = 34, 72.3%), caries (n = 3,
6.4%), prosthetic reasons (n = 9, 19.2%), and endodontic reasons (n = 1,
2.1%). Additionally, subjects with 10% of sites with probing depth be-
tween 4 and 6 mm were 5 times more likely to present TL (OR = 5.13,
95% CI 2.04-12.09). In this study, the incidence of TL was small and
limited to few individuals. Additionally, gender and severity of periodon-
titis were significantly associated with TL during the monitoring period.

Descriptors: Epidemiology; Periodontitis; Risk factors; Tooth loss.

Introduction

Tooth loss (TL) is one of the most visible results of the development of
periodontal disease, and causes physiological and psychological impacts
on patient’s life. Longitudinal studies have demonstrated the effective-
ness of periodontal therapy in arresting the progression of periodontal
disease, maintaining gingival health and preventing TL.!?

The dental mortality has already been reported in longitudinal stud-
ies through the combination of lost teeth during active therapy and Peri-
odontal Maintenance Therapy (PMT).>® The vast majority of studies
reported TL only during the maintenance period.>*”!" However, recent
studies recommended the description of TL prevalence during the active
therapy and its incidence during PMT as a mean of assessing the overall
effectiveness of periodontal therapies.'>!3> Moreover, most of the stud-
ies on TL in programs of PMT have retrospective designs,>*¢-%1* and as
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a consequence, data may reflect the traditional bias
related to the design methodology.

The periodontitis has been singled out as one of
the main causes of dental mortality after 45 years
of age," and has been associated to serious negative
impacts on quality of life of periodontally suscep-
tible individuals. Thus, periodontal maintenance
programs must make efforts to stabilize periodontal
tissues and minimize, as a priority goal, the occur-
rence of additional TL over time.

In addition, the identification of variables of risk
for TL in programs of PMT can help clinicians and
periodontists to establish the frequency of visits, and
to improve the adherence to maintenance programs
with greater compliance of individuals. Accordingly,
the objective of this prospective cohort study was to
describe the incidence of TL in a program of PMT
and investigate the underlying reasons and risk vari-
ables associated with TL.

The hypothesis under testing is that programs of
PTM can promote periodontal stability, and there-
fore minimize the incidence of TL.

Methods
This study was approved by the Research Eth-

ics Committee of the Federal University of Minas
Gerais — Brazil, under the paragraph opinion ETIC
060/2005.

Cohort study

The sample for this prospective cohort study was
composed of 150 compliers individuals who were in-
cluded in a program of PMT, and monitored during
12 months in consecutive 4 quarterly recalls, named
PMTT1 (baseline), PMT2, PMT3 and PMT4. These
individuals presented the following criteria: diagno-
sis of chronic moderate-advanced periodontitis be-
fore the active periodontal treatment, and comple-
tion of active periodontal therapy in a period of less
than 4 months before the entry in the maintenance
program. All steps of the methodology adopted in
the present study, as well as sample characteristics,
periodontal clinical examination, determination of
clinical periodontal status, periodontal monitor-
ing, and intra-examiner reliability on each quarterly
recall were previously described by Lorentz et al.
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(2009).2

As described elsewhere, one feature of the pres-
ent study that is of particular interest is the exclu-
sion of third molars from periodontal examination,
except when they occupied the position of second
molars and were in complete eruption and in func-
tion.

Reasons underlying tooth loss

The reasons underlying TL were categorized
into: (1) periodontal [teeth with severe clinical at-
tachment loss (CAL) and deep probing depth (PD),
furcation involvement, severe mobility, and ad-
vanced bone loss that not responded satisfactorily
to active therapy or any of the procedures during
PMT)], (2) cariogenic (crown or root advanced de-
struction); (3) prosthetic (teeth incompatible with
appropriate restorative procedures) (4) endodontic
(non treatable endodontic pathological processes);
and (5) root fracture (longitudinal and/or horizontal
fractures leading to a non satisfactory crown-root
ratio obtained through surgical procedures). During
the PMT, the decision of tooth extraction was based
on clinical and radiographic individual dental con-
ditions.

Statistical analysis

Statistical analysis included a characterization
of the sample and descriptive analysis of variables
of interest, a univariate analysis, and a multivariate
logistic regression. Independent variables of inter-
est (demographic, behavioral, biological, and social)
were tested to determine which of them could be
associated to the additional TL over the 12-month
interval of PMT. The parametric and non-paramet-
ric tests (Chi-squared, Friedman, Kruskal-Wallis,
Fisher’s exact, t-Student, and Mann-Whitney) were
used, where appropriate.

A logistic regression analysis was performed to
investigate the association between the dependent
variable TL (occurrence of at least 1 tooth loss from
PMT1 to PMT4) and the following independent pre-
dictors of risk: gender, age, marital status, diabetes,
smoking (smokers/former smokers, those reporting
to have smoked more than 100 cigarettes through-
out their lives, and non-smokers), alcohol use (yes/
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no), family income [(less/equal, and greater than 2
Brazilian minimum salaries), bleeding on probing
(BOP) in more than 30% of sites, PD >4 mm in
more than 30% of sites, PD between 4 and 6 mm
up to 10% of sites, and CAL > 3 mm in more than
30% of sites.

Confounding variables were determined if their
removal from the model caused changes greater
than 15% in the B coefficient. All variables included
in the final multivariate model were determined to
be independent through the assessment of their col-
linearity. Odds ratio (OR) estimates and their confi-
dence intervals (CI) were calculated and reported.

All tests were performed using statistical soft-
ware (SPSS Inc., version 14.0, Chicago, IL, USA).
Results were considered significant if a p-value low-
er than 5% was attained (p < 0.05).

Results

In the present study, individuals presented a
mean age of 44.9 + 9.5 years (range 18-74 years).
Sixteen subjects (10.7%) were diabetic, and 61
subjects (40.7%) were smokers/former smokers. It
is important to highlight that most of the sample
had a low socioeconomic status. Periodontal sta-
tus of the sample was also described by Lorentz

als presented 3,393, 3,376, 3,362, and 3,346 teeth,
respectively. In PMT1, there were reported 807
lost teeth. Hence, it is observed that TL in PMT2,
PMT3 and PMT4 was respectively, 17, 14, and 16
teeth. Thus, in PMT4 it was registered a total of 854
lost teeth (mean of 5.69, 95% CI 5.04-6.34).

The incidence rate of TL, when considering in-
dividuals and teeth as the sample units (from PMT1
to PMT4), was respectively 18.66% (n = 28 subjects
who had lost at least 1 tooth) and 1.38% (n =47
teeth lost), with an average of 0.31 lost teeth per
subject.

Table 1 shows the frequency of TL in relation
to age in the sample unit individuals. It is observed
that most of the subjects with TL (67.9%) were over
40 years of age.

The Table 2 shows the average of present teeth
by age groups from PMT1 to PMT4. There is a sig-
nificant decrease in the number of present teeth in
the higher age groups in relation to the lower age
groups (p = 0.001).

Table 1 - Frequency of tooth loss in relation to age consid-
ering individuals as the sample unit (n = 150; from PMTI1
fo PMT4).

. . Tooth loss
et al. (2009).2 During the interval from PMT1 to
. . . i Age group Yes No
PMT4, an increase in the number of sites with PD o » Total
. . n n
and CAL <3 mm, and a consequent reduction in ’ °
. . Up to 30 2 7.1 14 11.5 16

the number of sites with PD of >4 mm, could be plo oFyears

observed. In this manner, sample from the present 31 to 40 years 4 250 | 26 213 | 33

study demonstrated a considerable improvement in 4lto49years | 11 393 | 43 352 | o4

clinical periodontal parameters, with a stability of 50 or more 8 286 37 320 | 47

periodontal status in the majority of individuals. Total 28 | 100.0 | 122 | 100.0 | 150

In PMT1, PMT2, PMT3, and PMT4, individu- Chi-square test (p < 0.001 for all comparisons).
Tabl_e 2- Averoge of present Number of present teeth
teeth in relation to age groups Nuilber of
from PMT] to PMT4 Age group indiVidUOls PMT1 PMT2 PMT3 PMT4
(n=3393) | (h=23376) | (n=3362) | (n=3346)

< 30 years 16 255+£3.2 254 +£3.2 25.4+32 25.4+£33
31-40 years 33 23.5+£33 23.4+£3.4 23.3+3.3 23.2+£3.4
41-49 years 54 222+ 4.1 22.1+4.2 22.1+4.72 21.9+4.4
> 50 years 47 21.4+£3.8 21.3+£3.8 21.2+3.9 21.1+£3.9

*Kruskal-Wallis test for comparisons between age groups (p < 0.001); Friedman test for comparisons between
intervals of PMT (periodontal maintenance therapy) (p < 0.001).
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Table 3 reports the distribution of individuals ac-
cording to the number of lost teeth during PMT with
respect to gender. Among the 28 individuals who
presented TL from PMT1 to PMT4, 15 individuals
were male and 13 female. It is important to notice
that men had significantly greater TL than women
(p = 0.015), whereas this difference was not signifi-
cant when considering the two cut off points pro-
posed: 1 to 3 teeth lost or > 4 teeth lost (p = 1.00).

The reasons underlying TL with respect to gender
and the type of lost teeth, when considering teeth as
the sample unit (n = 47), are reported in Table 4. It
was observed that of the 47 lost teeth, 30 occurred
in men and 17 in women. When analyzing reasons
underlying TL in a dicothomous manner, that is, TL
for periodontal disease and the other reasons alto-
gether, it was revealed that the number of teeth lost
for periodontal reasons (n =34, 72.3%) was sig-
nificantly greater than TL for other reasons (n = 13,
27.7%) (p = 0.011). In addition, Table 4 shows rea-
sons underlying tooth loss in relation to gender and
type of lost teeth (n = 47).

Table 5 shows a logistic regression model includ-
ing the predictors of risk for TL. The final adjusted

model revealed that the odds of men to present TL
was 3 times higher than women (OR = 3.16, 95%
CI 1.28-7.78), and that the odds of subjects with
10% of sites with PD between 4 and 6 mm to pres-
ent TL was 5 times higher (OR = 5.13, 95% CI:
2.04-12.9).

Discussion

Conflicting data of annual TL in longitudinal
studies have been reported.**%1377 In a similar way
to other prospective studies of TL in periodontal
susceptible individuals, the present study aimed to
describe the TL for periodontal disease and to ana-
lyze possible predictors of risk to the occurrence of
this event.

The most common cause of TL in the present
study was periodontal disease (72.3%), which coin-
cides with studies.>”13:16-18

The present study reports similarities with previ-
ous studies®>!7 in relation to the type of lost teeth
during PMT. Teeth from the upper arch were lost
more often that those from the lower arch. The
frequency of TL was observed in a decreasing fre-
quency as following: upper molars, first upper pre-

Table 3 - Distribution of

o : Individuals 1 to 3 lost > 4 |ost Total of individuals Total of individuals
individuals according to the (n = 150) teeth* teeth* with tooth loss** without tooth loss**
number of teeth lost during PMT . . . .
in relation to gender (n = 150 Male (n = 51) 13 (86.7%) 2 (13.3%) 15 (29.4%) 36 (70.6%)
individuals).  Female (n = 99) | 12 (92.3%) 1(7.7%) 13 (13.1%) 86 (86.9%)

* Exact’s Fisher test (p = 1.00), ** Chi-Squared test (p = 0.015).

Table 4 - Reasons underlying Tooth loss
tooth loss in relation to gender and Total of lost teeth
type of lost teeth (n = 47 teeth). Periodontal reasons Other reasons p
n % n % n %
_ Male 25 73.5 5 38.5 30 63.8
[0
2| Female 9 26.5 8 61.5 17 362 | 0.011*
O
Total 34 72.3 13 27.7 47 100
- Molars 12 35.3 4 30.8 16 34.0
Zo Premolars 10 29.4 4 30.8 14 29.8
©
£ Canines 0 0.0 3 23.0 3 6.4 0.073**
o
g Incisors 12 35.3 2 15.4 14 29.8
S
© Total 34 100 13 100 47 100

*Chi-square Test; **Exact’s Fisher Test.
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Table 5 - Initial and final multivariate model of logistic regression for tooth loss.

Variable Coef Wald p OR Cl
Gender (male) -1.078 4.631 0.031 0.340 0.128 0.908
Age 0.985 0.805 - -
Up to 30 years 0.219 0.048 0.827 1.245 0.174 8.891
31 1o 40 years 0.656 0.905 0.341 1.927 0.499 7.440
41 to 49 years 0.401 0.437 0.509 1.494 0.455 4.908
Marital status 0.295 0.293 0.588 1.343 0.461 3.914
3 Diabetes 1.073 2.333 0.127 2.924 0.738 11.591
£ | Smoking (smoker/former smoker -0.366 0.427 0.514 0.694 0.232 2.078
I} and no smoker)
£ Alcohol use 0.856 2.584 0.108 2.353 0.829 6.679
Family income < 2 BMS 0.330 0.384 0.536 1.391 0.490 3.954
BOP in more than 30% of sites -0.283 0.124 0.724 0.753 0.156 3.633
PD >4 mm in more than 30% of sites 0.958 1.442 0.230 2.606 0.546 12.441
PD between 4-6 mm until 10% of sites 1.578 7.807 0.005 4.847 1.602 14.666
CAL = 3 mm in more than 30% of sites 18.562 0.000 0.999 - -
Constant 21.221 0.000 0.999 - -
8 | Male gender 1.1503 6.3192 0.0119 3.16 1.28 7.78
E PD between 4-6 mm up to 10% of sites 1.6360 12.3283 0.0004 5.13 2.04 12.90
E Constant 1.6050 15.4829 0.0001 - -

OR = odds ratio, Cl = confidence interval, BMS = Brazilian minimum salary equivalent to 190 dolars, BOP = bleeding on probing, PD = probing depth,

CAL = clinical attachment loss.

molars, lower second molars, lower incisors, and
canines.

The logistic regression analysis estimated the in-
fluence of predictors of risk for TL during the main-
tenance therapy. The final adjusted model revealed
that the odds of men to present TL was three times
higher than women (OR = 3.16, 95% CI 1.28-7.78).
This data is similar to that reported by Fardal et al.
(2004).% Individuals with 10% of sites with PD be-
tween 4 and 6 mm presented 5 times more chances
for TL (OR =35.13, 95% CI 2.04-12.9). Various
studies have pointed out that men were at higher risk
for TL than women. This fact is probably related to
a lower frequency of the male gender to search for
dental treatment and to adhere to PMT programs.

It is widely accepted that smoking and diabetes
are risk factors related to the progression of peri-
odontitis and TL.5151%20 Effects of smoking were
also reported to be dose-dependent* and a good
predictor of alveolar bone loss.?! It is interesting to

observe that smoking and diabetes were not associ-
ated with TL in the present study. We hypothesized
that this lack of association could be related to three
factors: (a) a relatively short follow-up time, (b) ef-
fectiveness and efficiency of the program of PMT in
neutralize powerful determinants of risk, (c) sample
of compliers able to minimize the deleterious pri-
mary effect of dental biofilm. It is also important
to highlight that despite the high rates of individu-
als presenting BOP and poor plaque index, the peri-
odontal status of individuals substantially improved
from PMT1 to PMT4.

The TL in our study was more frequent in indi-
viduals over 40 years of age. This fact is corroborat-
ed by numerous studies.*:%131%1 However, higher
age groups were not associated with TL in the final
multivariate model. This fact can be substantiated
by the hypothesis previously cited or by the greater
stratification of the variable age in the present study.
Previous studies report that in individuals under
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PMT and with good oral hygiene the progression of
periodontitis increased with age, particularly 50-60
years. However, the loss of periodontal support has
been reported to vary from 0.02 to 0.1 mm / year.
Therefore, it may be considered to be mild to mod-
erate.”*>?

It has been reported that individuals with greater
severity and extent of periodontitis presented higher
dental mortality rates."”” The multivariate final mod-
el reported that subjects with 10% of sites with PD
between 4 and 6 mm exhibit 5 times more chances
for the occurrence of TL. Previous studies have also
established this association.*”!> This fact highlights
the need of long-term evaluation of these subjects.
This finding reflects the impact that the progression
of periodontitis can produce in dental function and
points to the need for a special attention to individu-
als with a greater severity of periodontitis during
programs of PMT, as a way of minimizing future
TL.
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