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Shortened Dental Arch: Clinical
Evaluation of Temporomandibular

Disorders and Oral Comfort in
Older People

Kisalmis Dental Ark: Yagh Bireylerde
Temporomandibular Diizensizlikler ve
Oral Konforun Klinik Olarak Degerlendirilmesi

ABSTRACT Objectives: The aim of this study was to evaluate oral comfort of older people with shortened dental
arch (SDA) regarding temporomandibular disorders (TMD), masticatory ability, and aesthetic complains and an-
alyze its association to age and gender. Material and Methods: The study group consisted of 163 subjects with SDA
and 44 subjects with complete dental arches that had uninterrupted dental arches which consisted of intact ante-
rior regions and from 3 to 5 occlusal units in the posterior area. The section of the questionnaire enquired about
socio-demographic data, including age, gender, duration of SDA, TMD (self-reported pain, joint sounds/ clic-
king,and restricted mobility), masticatory ability (self-reported chewing difficulties, chewing much time, use spe-
cial food, unilateral and/or front-chewing), and aesthetic complaints (self-reported avoid laughing/smiling, avoid
conversation, and appearance general health). Analysis included frequency, cross tabulations, calculation of me-
ans Spearman’s Rho and chi-square test. Results: Total of 207 patients, 92 males, 115 females, (mean age; 60.11 +
7.94 years) were recruited for the study. Female subjects with SDA reported pain more frequently than male sub-
jects (p< 0.05). ‘Chewing difficulties’ was reported significantly more frequently by male subjects than females
with SDA (p< 0.05). Unilateral chewing or front-chewing (p< 0.05), all aesthetic complaints (avoid laughing/smi-
ling, avoid conversation, and appearance health), (p< 0.001) were reported significantly more frequently by fema-
le subjects than males with SDA. No significant differences were found between the older and younger groups
with shortened dental arches regarding temporomandibular disorders. Significant results, due to a high incidence
in the younger female SDA group were found for aesthetic complaints (p< 0.05). Subjects with 3 occlusal unit re-
ported pain more frequently than did subjects in the other categories of dental arches; this difference was statisti-
cal significant (p< 0.001). Conclusion: Pain were significantly reported more frequently by female subjects. Age is
negatively associated with changes in aesthetic complaints and, appearance health in all types of SDA. Aesthetic
complaints and appearance health were significantly reported more frequently by all types of SDA. The oral com-
fort of subjects with SDA was compromised to a small extend but remained on an acceptable level.

Key Words: Temporomandibular joint disorders, stomatognathic system

OZET Amag: Bu cahismada, kisalmis dental arka (KDA) sahip yash bireylerde oral konfor ile ilgili olarak temporo-
mandibular diizensizlik (TMD)'ler, ¢igneme yetenegi ve estetik kaygilar ile bu bulgularla ilgili hasta yakinmalar1
kendi ifadeleri ile kaydedilerek, yas ve cinsiyet agisindan degerlendirilmesi amaglandi. Gereg ve Yoéntemler: Calis-
ma grubu KDA bulunan 163 hasta ve dis eksikligi bulunmayan 44 hasta, anterior bolgede eksikligi bulunmayan an-
cak posterior bolgede 3 ile 5 okliizal iinite eksikligi bulunan hastalardan olusmaktadir. Bu ¢alismada oral konfor ana
baghg altinda; TMD, ¢igneme yetenegi ve estetik yaklagimlara ait bulgular hastalarin yakinmalar: dikkate alinarak,
soru-cevap seklinde degerlendirildi. Istatistiksel analiz igin ki-kare testi kullanilmistir. Bulgular: Calismamizda top-
lam 207 hasta; 92 erkek, 115 kadin; yas ortalamasi; 60 + 7.94 y1l olarak degerlendirilmistir. KDA bulunan kadinlar-
da ‘agrr’ bulgusu erkeklere oranla istatistiksel olarak anlamh gekilde daha sikhikla bildirildi (p< 0.05). Diger TMD
bakimindan, KDA bulunan geng ve yash gruplar agisindan anlaml bir fark gériilmemistir. KDA bulunan geng ka-
dinlarda estetik kaygilar ve genel saglik ile ilgili yakinmalar istatistiksel olarak anlaml bir sekilde yiiksek oranda bu-
lunmustur (p< 0.05). U okliizal iinite eksikligi bulunan hastalarda agri bulgusu diger kategorilerdeki dis eksikliklerine
oranla agr1 bulgusu daha sik bildirilmistir (p< 0.001). Cigneme giiliigii bulgusu ve tek tarafli ve/veya 6n dislerle ¢ig-
neme bulgusu ise 3 okliizal {inite ve 5 okliizal {inite eksikligi bulunan hastalarda diger kategorilere gore daha fazla
bildirilmistir. Estetik kaygilar ile ilgili yakinmalar ve genel saglik durumu ile ilgili yakinmalar ise 3 okliizal iinite ve
4 okliizal tinite eksikligi bulunan hastalarda diger kategorilere gore daha fazla bildirilmistir Sonug: Agr1 bulgusu ka-
dinlarda anlamh sekilde daha fazla bildirilmistir. Yas ise biitiin SDA tiplerinde estetik kaygilar ve genel saghgin et-
kilenmesi bulgulari ile negatif iligkili bulunmustur. Estetik kaygilar ve genel saghigin etkilenmesi ile ilgili yakinmalar
ise tiim SDA tiplerinde daha fazla bildirilmistir. Oral konforun KDA’ya bagh olarak olumsuz etkilendigi ancak bu-
nun kabul edilebilir diizeyde oldugu soylenebilir.

Anahtar Kelimeler: Temporomandibular eklem diizensizlikleri, ¢igneme sistemi
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ral comfort is considered a part of the qu-
O ality of a life for a person and is becoming

more important in evaluating the oral
function. Oral comfort is related to dental health
and the dental state, and also has social and psy-
chological effects.! Masticatory performance is clo-
sely related with the number of teeth. Impaired
masticatory ability occurs when the patient has less
than 20 well-distributed teeth.?® Masticatory abil-
ity and associated changes or shifts in food selecti-
on are manifested only when there are less than 10
pairs of occluding teeth.* The World Health Orga-
nization stated that lifelong retention of a functio-
nal, esthetic and natural dentition of more than 20
teeth while not requiring prostheses should be the
treatment goal for oral health.’

A number of terms are used in this context
(e.g. chewing or masticatory ability, efficiency, ef-
fectiveness, performance). Some authors seem to
use these terms as synonyms.®® The literature on
masticatory efficiency and masticatory ability over
the past 50 to 60 years can be separated in to 2 bro-
ad categories, subjective and objective evaluati-
ons.'? In this study, ‘ability’ will be used mainly for
an individual’s own assessment of their masticatory
function.

The term “shortened dental arches (SDA)” was
first used in 1981 by the Dutch prosthodontist
Arnd Kayser for a dentition with the loss of poste-
rior teeth.'! After clinical studies, he concluded
that there is sufficient adaptive capacity in subjects
with SDA when at least four occlusal units (OU)
are left (one unit corresponds to a pair of occluding
premolars; a pair of occluding molars corresponds
to two units). The shortened dental arch concept
was accepted by a great majority of dentists but not
widely practiced.>*1216

When the posterior support is absent, mandi-
bular over closure, changes in the position of cond-
yles and an increased load to the joints were
considered to be responsible for TMD.!7!8 It was re-
ported that the severity of TMD symptoms increa-
ses with a decrease in the number of occluding
teeth.!? Masticatory function may commonly be
affected in older adults. Previous studies have de-
monstrated that age, per se, is not necessarily asso-
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ciated with a loss of masticatory function.®?' Ma-
intenance of most molars and premolars will ensu-
re occlusal stability, adequate muscle support and
joint function and masticatory ability. Tooth losses
is usually considered to be a predisposing factor to
TMDs.??? Additionally, the number of remaining
teeth or occluding pairs of teeth is correlated with
the presence of TMDS.>17242%

This study was conducted to establish if SDA
(30U, 4 OU, 5 OU, and 12 OU-control group-) is
associated with symptoms of functional disturban-
ces of the oral comforts and in particular, with
TMDs. A randomized series of subjects drawn
from general older population were used in this
study.

I MATERIAL AND METHODS

This study was carried out with patients who were
admitted to the Kirikkale University Faculty of
Dentistry. The protocol was approved by the Et-
hics Committee of the Kirikkale University, Fac-
ulty of Dentistry. Patients were included in the
study after giving their informed consent. Subjects
with shortened dental arches were invited to join
this study. Exclusion criteria; patients for whom
documentary evidence showing that the tooth un-
der investigation had been unopposed for the min-
imum period of 10 years was unavailable. Patients
with unopposed teeth that were prevented from in-
dependent movement by involvement in the sup-
port or retention for fixed or removable prostheses
were excluded.

One hundred sixty-three subjects with shor-
tened dental arches and forty four subjects with
complete dental arches (control group) had unin-
terrupted dental arches (unless replaced by fixed
and/or removable prostheses) which consisted of
intact anterior regions and from 3 to 5 OU in the
posterior area. One occlusal unit was defined as a
pair of occluding premolars; occluding molars we-
re considered to be equivalent to 2 occlusal
units.*'12 Fifty two (25.1%) subjects in the study
group had 3 OU, 63 (30.4%) had 4 OU, 48 (23.2%)
had 5 OU and 44 (21.3%) 12 OU (control group),
(Figure 1). The association of age (> 50-60 years,
and > 60 years) with the two summary variables
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FIGURE 1: Representation of the SDA group (n = 163). The variation of OU is shown in shaded teeth.

was examined. Relevant cross-tabulation analysis
was done.

In order to evaluate oral comfort regarding
TMD, masticatory ability, and aesthetic complaints,
a self-administered questionnaire was given to the
participants.*12132426 The first section of the questi-
onnaire enquired about socio-demographic data,
including age, gender, duration of SDA, TMD (Self-
reported pain, self-reported joint sounds/clicking,
self-reported restricted mobility) The second sec-
tion included questions regarding the masticatory
ability (Self-reported chewing difficulties, self-re-
ported chewing much time, self-reported use spe-
cial food, self-reported unilateral and/or front-
chewing). The third section of the questionnaire
included questions regarding aesthetic complaints
(self-reported avoid laughing/smiling, self-repor-
ted avoid conversation, and self-reported appea-
rance general health). Each subject underwent a
comprehensive dental examination by one of the
examiners (IB).

The data were analyzed using SPSS for Win-
dows version 12.0 (SPSS Inc, Chicago, Illinois,
USA). Analysis included frequency, cross tabulati-
ons, calculation of means Spearman’s Rho and Chi-
square test. Significance was set at the 5% level.

I RESULTS

Table 1 shows distribution of the subjects with SDA
(n=163) and the control group (n=44), regarding to
age and gender.
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TABLE 1: Distribution of the subjects with SDA (n= 163)
and the control group (n= 44), regarding to age group
and gender.

Gender
SDA Age Male Female
30U >50-60 9 19
>60 12 12
40U =50-60 8 15
>60 17 23
50U =50-80 15 12
>60 5 16
12 OU (control group) =>50-60 12 12
>60 14 6
Total %2 115

SDA: Shortened dental arch, OU: Occlusal units.

92 males, 115 females; mean age at baseline
60.11 + 7.94 years. Of these subjects about 19.7%
had a SDA for 10-14 years, 35.2% for 15-20 years
and 44.4% for 20 years or more. Table 2 shows the
distribution of the subjects with SDA, regarding the
duration of existence of the SDA and the age gro-
up.

Table 3 presents the perceived oral comfort
and gender of the subjects with SDA >50-60 years
old female subjects with SDA reported pain more
frequently than male subjects. The difference was
statistically significant (p< 0.05). Joint sounds/clic-
king and restricted mobility was reported signifi-
cantly more frequently by female subjects than
males with SDA, with the difference was not statis-
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TABLE 2: Distribution of the subjects with SDA, regarding the duration of existence of the SDA and the age group:
n and %.
Age Total
Duration of SDA (years) Gender =>50-60 years >60 years
n % n % n %
10-14 Male 11 53 3 14 14 6.7
Female 16 7.7 1 53 27 13.0
15-19 Male 12 5.8 18 8.7 30 14.5
Female 21 10.1 22 10.6 43 20.7
20-+ Male 21 10.1 27 13.0 48 23.1
Female 21 10.1 24 1.2 45 213
Total 102 105 207
SDA: Shortened dental arches
TABLE 3: The distribution and of the subjects with SDA regarding oral comfort and age.
Age
>50-60 years > 60 years
Reported oral comfort (n) Male Female Male Female p
Pain 11 39~ 9 11 <0.05
TMJ function Joint sound/ Clicking 7 19 9 10 0.35
Restricted mobility 4 12 6 8 0.20
Chewing difficulties 3 1 4 1 0.29
Masticatory Ability Use special food 0 3 2 1 0.87
Unilateral/front chew. 10 21 10 18 0.12
Aesthetic complaints Avoidlaughing/smiling 3 19* 3 15 <0.05
Avoid conversation 2 16 1 11 <0.001
Appearance of health 3 18* 17 32 <0.05
*p<0.05
*p< 0.001

SDA: Shortened dental arches, TMJ: Temporomandibuler joint

tically significant. Chewing difficulties were repor-
ted significantly more frequently by male subjects
than females with SDA, with the difference was
not statistically significant. Use special food, and
unilateral chewing and/or front-chewing equal re-
ported by male subjects and females with SDA,
with the difference was not statistically significant.
Avoid laughing/smiling (p< 0.05), avoid conversa-
tion (p< 0.001), and appearance health (p< 0.05)we-
re reported significantly more frequently by female
subjects than males with SDA, with the difference
being statistically significant.

Table 4 presents the perceived oral comfort
(TM] function, masticatory ability, and aesthetic
complaints) of the subjects with SDA (n=163). Sub-
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jects with 3 OU reported pain more frequently than
did subjects in the other categories of dental arc-
hes; this difference was statistical significant (p<
0.001). Joint sounds/clicking were reported signi-
ficantly more frequently by all subjects with SDA
(30U, 4 OU, 5 OU) compared to the control gro-
up (12 OU) (p< 0.001). Restricted mobility was re-
ported more frequently in subjects with SDA (3
OU, 4 OU, and 5 OU) than in the control group (12
OU), but the difference was not statistically signi-
ficant. Chewing difficulties were reported signifi-
cantly more frequently by all subjects with SDA (3
OU, 4 OU, 5 OU) compared to the control group
(12 OU) (p< 0.05). Use special food was reported
more frequently in subjects with SDA (3 OU, 4 OU,
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TABLE 4: The distribution and of the subjects with 3 OU, 4 OU, 5 OU and 12 OU (control group) regarding oral comfort.

Reported oral comfort (n)
TMJ function Pain
Joint s./Clicking
Restricted mobility
Masticatory ability Chewing difficulties
Use special food
Unilat./front-chew.
Aesthetic complaints Avoidlaugh/smiling

Avoid conversation

Appearance of health

30U 40U 50U 120U p
36" 24 22 2 <0.001
11~ 11* 13 2 <0.001
10 8 6 1 0,122
9 11* 11* 0 0.05
3 1 2 0 0.27
17 12 22" 0 <0.001
18* 12* 10 0 <0.001
15* 12* 5 1 <0.001
23 30 8 9 <0.001

*p< 0.05
**p< 0.001
TMJ: Temporomandibular joint, OU: Occlusal units

and 5 OU) than in the control group (12 OU), but
the difference was not statistically significant. Uni-
lateral chewing and/or front-chewing were repor-
ted significantly more frequently by SDA subjects
with 5 OU and 3 OU than 12 OU; the difference
was statistically significant (p< 0.001). A statisti-
cally significant high incidence in the 3 OU and 4
OU with SDA groups were found for aesthetic
complaints (avoid laughing/smiling, p< 0.001, avo-
id conversation, p< 0.001) and appearance health
(p< 0.001).

I DISCUSSION

SDA concept is still considered controversial by
many clinicians. For example, SDA has long been
reported by clinicians to lead to mandibular disp-
lacement and various changes in the body. SDA has
also been suggested to be associated with an incre-
ased risk for changes in the temporomandibular jo-
int (TMJ).%*» The higher prevalence of TMD for
women in the present study is confirmed by nume-
rous epidemiologic studies.”’ " Therefore, women
and men were analyzed separately because gender
seems to have a great influence on the development
of functional disturbances. In this study, pain we-
re significantly reported more frequently by fema-
le subjects (p< 0.05) and female subjects with SDA
reported unilateral chewing or front-chewing mo-
re frequently than male subjects.?? All aesthetic
complaints and appearance health were reported
significantly more frequently by female subjects
than male with SDA (p< 0.001). The higher num-
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ber of TMD signs in females may be due to a higher
biologic sensitivity to stimuli.?*?%3 Women may
detect signals that men might not notice.? In terms
of the biologic background, the higher number of
estrogen receptors in the female TM] itself has be-
en suggested to be important in the gender diffe-
rences.” Recent reports have shown a significant
influence of the menstrual cycle on musculoskele-
tal pain.®

In this study; younger patients with SDA, so-
me reported various chewing problems. However,
most patients with SDA had no or only minor
problems with chewing.” This study showed that
in the subjects with SDA, the younger age group
(250-<60 years) had significantly higher mean sco-
res (p< 0.05) for pain than did the older age group
(>60 years). Johansson et al also found a higher pre-
valence of TMD pain in the 50-year-old group as
compared with the 60-year-old group.3® Also, anot-
her authors suggested that subjects aged 45 to 54
years had significantly less muscle tenderness or
pain in relation to the younger group.**3? These
findings agree with a report that found muscle dis-
orders to be more frequent in younger patients."”
Tallents et al suggested that a positive association
between missing mandible posterior teeth and the
presence of disk displacement existed.”® The mech-
anism for this relation is not yet fully understood
but it has been suggested that orofacial and TMD
pain may share the major characteristics of other
chronic pain conditions in other areas of the
body.?**" The significant results of the current

Turkiye Klinikleri ] Dental Sci 2009;15(2)
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study, due to a high incidence in the younger fe-
male SDA group were found for aesthetic compla-
ints (avoid laughing/smiling, p< 0.05, avoid
conversation, p< 0.001, and appearance health p<
0.05). The important contribution of masticatory
ability to general health is not well realized even
when restriction in dietary selection might impin-
ge upon the function of the gastrointestinal tract.”*!

De Boever et al signaled the role of molar sup-
port in preventing TMD." Kirveskari and Alanen
found a significant association between the loss of
the first maxillary premolar and TMD.* Pullinger
et al found an increased risk of TMD in subjects
with more than five or six missing posterior teeth.?
On the other hand, other authors did not confirm
that correlation.?** The current study suggests that
the subjects with 3 OU reported pain more frequ-
ently than did subjects in the other categories of
dental arches (p< 0.001). Joint sounds were reported
significantly more frequently by all subjects with
SDA (compared to the complete arches (p< 0.05).
Greater chewing time was reported more frequ-
ently in subjects with SDA than in the control gro-
up (p< 0.05). Unilateral chewing and/or front-
chewing were reported significantly more frequ-
ently by SDA subjects than control group (p<
0.001). The present results support such an associa-
tion with a high incidence in the 3 OU and 4 OU
with SDA groups for aesthetic complaints [(avoid
laughing/smiling, avoid conversation, and appea-
rance health (p< 0.001)]. Previous studies have em-
ployed SDA as associated with impaired oral
function. Oosterhaven et al reported that the num-
ber of occlusal contacts in the premolar area were
more important than the missing premolars in
terms of chewing performance.* Leake, in develo-
ping an index of chewing ability, found that the
most important factors in determining chewing abi-
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lity were the number of opposing pairs of posterior
teeth followed by the number of functional premo-
lar pairs.” Some studies described the fact that the
loss of a molar tooth was associated with more pain
and dysfunction in the TMJ.!*34 In some reviews,
the effect of the loss of posterior molar support on
TM]J pathology has been discussed.?**® Maintenan-
ce of most molars and premolars will ensure occlu-
sal stability, adequate muscle support and joint
function and masticatory ability." Tooth loss is usu-
ally considered to be a predisposing factor to TMDs.
Additionally, the number of remaining teeth or oc-
cluding pairs of teeth is correlated with the presen-
ce of TMD.>" Tallents et al showed that a positive
association between missing mandibular posterior
teeth and the presence of disk displacement was fo-
und.” Although the literature does not suggest that
replacement of these teeth will prevent the deve-
lopment of TMDs, their absence may accelerate the
development of degenerative joint disease.”® Expe-
rimental and autopsy studies indicate degenerative
changes of the articular tissue because of tooth
loss.# In our study, however, SDA, consisting of 3-
5 OU, provide occlusal comfort.

I CONCLUSION

Pain were significantly reported more frequently
by female subjects. Age is negatively associated
with changes in aesthetic complaints and, appea-
rance health in all types of SDA. The oral comfort
of subjects with SDA was compromised to a small
extend but remained on an acceptable level.

If prosthetic treatment is considered necessary
for patients with the shortened dental arches treat-
ment should be based on predetermined goals and
should only be started after careful planning and
when initial reversible therapy has proven to be ef-
fective.
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