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The Relationship Between Number of
Teeth, Chewing Function and Nutritional
Status in Patients Over 55 Years of Age

Elli Bes Yas Uzeri Hastalarda Dis Sayis,
Cigneme Fonksiyonu ve
Beslenme Durumu Arasindaki Iligki

ABSTRACT Objective: To investigate a possible relationship between the number of teeth and
chewing function and nutritional status of patients over 55 years of age. Material and Methods: A
total of 145 patients who were hospitalized for the treatment of non-malignant diseases were in-
cluded in the study. On the first two days of hospitalization, mini nutritional assessment (MNA),
body mass index (BMI) and laboratory analysis (albumin, prealbumin, transferrin and total protein,
vitamin B, and folic acid, and serum iron) were used to assess the nutritional status of patients. Den-
tal examination of the patients was made by two dentists at bedside using a mobile light source and
the number of teeth was recorded to classify the patients into two categories as having more or less
than 20 teeth. Patients were interviewed and for each patient a questionnaire related to general
health and nutritional/dental status was filled out. Results: Chewing efficacy was inversely corre-
lated with the number of missing teeth (= 15.753, p= 0.001). There was a significant relationship
between MNA scores and number of missing teeth (y’= 6.231, p= 0.044). Patients assessed as mal-
nourished according to MNA scores also had low levels of albumin and prealbumin (y?= 10.856, p=
0.004 and y= 8.653, p= 0.013, respectively). No significant relationship was found between albu-
min, prealbumin, transferrin, total protein, vitamin By, folic acid, serum iron levels and the num-
ber of teeth and chewing function (p> 0.05). Conclusion: Patients with > 20 teeth were not
malnourished. The correlations between the MNA scores, the number of teeth and chewing func-
tion were significant.

Key Words: Nutrition assessment, malnutrition, tooth

OZET Amag: Elli bes yas iistii hastalarda dis sayist, cigneme fonksiyonu ve beslenme durumu
arasindaki muhtemel iligkiyi aragtirmaktir. Gere¢ ve Yontemler: Caligmaya, habis olmayan
hastaliklarin tedavisi i¢in hastaneye bagvuran ve yatisi yapilan 145 hasta dahil edilmistir. Hastaneye
yatis yapildiktan sonraki ilk iki giinde hastalarin beslenme durumlarim degerlendirmek i¢in mini
nutrisyonel degerlendirme (MND), beden kitle indeksi (BK) ve laboratuvar analizleri (albiimin,
prealbiimin, transferrin ve total protein, vitamin B, ve folik asit ve serum demiri) kullanilmigtir.
Hastalarin dental muayeneleri yatakta iki dis hekimi tarafindan mobil 1s1k kaynagi ile yapilmig ve
dis sayilari, 20 disten fazla ve az olacak sekilde kategorize edilmistir. Hastalarla goriisme yapilmig
ve her hasta i¢in genel saglik ve beslenme durumu/dental durum ile ilgili anket doldurulmustur.
Bulgular: Cigneme fonksiyonu eksik dis sayisi ile ters orantihdir (x?= 15.753, p= 0.001). MND
puanlari ve eksik dig sayis1 arasinda anlaml bir iligki vardir (y= 6.231, p= 0.044). MND puanlar ile
degerlendirildiginde, kotii beslendigi belirlenen hastalarin albiimin ve prealbiimin seviyeleri diisiik
olarak tespit edilmistir (sirastyla y?= 10.856, p= 0.004 ve y’= 8.653, p= 0.013). Albiimin, prealbiimin,
transferrin, toplam protein, vitamin By,, folik asit ve serum demiri diizeyleri ile dis sayilar1 ve
¢igneme fonksiyonu arasinda anlaml bir iliski bulunmamistir (p> 0.05). Sonug: Dis sayis1 20 ve
daha fazla olan hastalar iyi beslenmigstir. MND puanlari, dig sayis: ve ¢igneme fonksiyonu arasinda
anlaml bir iligki tespit edilmigtir.

Anahtar Kelimeler: Niitrisyon degerlendirmesi, yetersiz beslenme, dis
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ral health has an interrelationship with ge-
O neral health. A well-balanced and adequ-

ate nutrition is among the principal
contributors to health. Food and fluid intake is sig-
nificantly influenced by oral health status, which is
dependent on the chewing ability and function.!
The dental status of older people was suggested to
have an impact on their ability to eat, affecting fo-
od choice.? Poor oral health is associated with limi-
ted dietary variety and lower nutrient intake.?

Nutritional status is generally determined by
the patient’s nutritional history such as diet, recent
weight change and laboratory tests (serum albu-
min, serum transferrin, serum transthyretin).! In
the community of clinical nutrition, there is no
single accepted method for assessing nutritional
status. Thus, biochemical and dietary intake indi-
cators and the clinical judgment of the evaluator
are used to classify nutritional status such as subjec-
tive global assessment (SGA) and mini nutrition as-
sessment (MNA).* Initially, MNA was developed
for and was validated in relatively healthy elders
to assess nutritional status.’

The number of teeth in occlusion (the teeth
that make biting or chewing contact with one
another) is a major determinant for chewing func-
tion. The preservation of a healthy, natural, func-
tioning dentition comprising not less than 20 teeth
has been described as a goal for oral health by the
World Health Organization (WHO).® The number
of teeth is the most influential factor on the masti-
catory function. In patients with less than 20 teeth,
the biting pressure is remarkably higher than in pa-
tients with 20 or more teeth. The number of teeth
appears to be a critical factor in maintaining the bi-
ting ability of an individual.”

Elderly people usually suffer from inadequate
chewing and nutrition. Indeed, a certain amount
of mastication is required to promote saliva and
gastric flow to facilitate swallowing. In addition,
the acts of chewing, tasting and mastication help
to give pleasure and emotional satisfaction and con-
sequently underline the need for functional dentu-
res.® Dental status has an impact on food choice and
on the intake of nutrients.? Poor oral health is asso-
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ciated with limited dietary variety and lower nut-
rient intake. Preventive oral health care to mainta-
in natural dentition throughout life and regular
dental care to ensure adequate denture fit and func-

tion may decrease nutritional risk in elderly peop-
led

In light of these observations, the purpose of
the present study was to find out the relationships
between the number of teeth, chewing function
and nutritional status of patients over 55 years of
age.

I MATERIAL AND METHODS

The study was carried out with 145 patients who
were admitted to the General Surgery, Cardiology,
Physical Therapy and Rehabilitation Clinics of a
University Hospital for the treatment of non-ma-
lignant diseases. For a three months period, all pa-
tients admitted to the clinics were included in the
study. The mean age of the study group comprising
65 (44.8%) men and 80 (55.2%) women was 66.6
(55-88) years. The patients were fully informed on
the study protocol and participation was based so-
lely on volunteering. Patients were interviewed
and for each patient a questionnaire related to ge-
neral health and nutritional/dental status was fil-
led out; the details were presented in Table 1. On
the first two days of hospitalization, mini nutritio-
nal assessment (MNA), body mass index (BMI) and
laboratory analysis for albumin (normal= 3.0-5.1
g/dL), prealbumin (normal= 0.2-0.4 g/L), transfer-
rin and total protein, vitamin B;, and folic acid, and
serum iron were carried out to assess the nutritio-
nal status of patients. BMI was calculated by divi-
ding body weight (kg) by height (m?)."° The MNA
was calculated according to criteria stated before'
and was classified as good (24 >), medium (17-23.5)
and poor (17 <). All procedures were carried out by
three experienced dietitians.

The dental examination of patients was made
by two dentists at bedside using a mobile light so-
urce. Patients were also asked to fill in the dental
status section of the questionnaire set out in Table
1. Data related to the number of missing and avai-
lable teeth, prosthesis usage, problems interfering
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TABLE 1: Questionnaire used in the study.

A. Personal Data

B. General Health Status

C. Nutritional Information

D. Dental Status

1. Name-surname
2. Birth place & year
3. Gender

4. Do you have any disease(s)?
a. Yes
b. No
5. Do you use any drug(s)?
a. Yes
b. No

6. Do you have a prescribed diet?
a. Yes
b. No

7. Are you complying with your diet?
a. Yes
b. No

8. Biochemical measurements

9. Body mass index

10. Is there any problem in your mouth that makes your chewing difficult?

a. Yes
b. No

11. If the answer is yes to the question 11, which of the problems below?

a. Bad restoration
b. Caries
c. Missing teeth
d. Toothache
e. Sensitivity to cold and heat
f. Difficulty on chewing
g. Fissures on lips
h. Tongue ache
12. Last dental visit
a. Never
b. 1 month ago
c. 1-6 months ago
d. 6 months-1 year ago
e. 1-5 years ago
f. Other
14. Reason of dental visit
a. Regular control
b. Prosthetic rehabilitation
c. Sensitivity to cold and heat
d. Restoration
e. Root canal treatment
f. Tooth extraction
15. Do you use mouth-rinse?
a. Yes
b. No
c. Sometimes
17. How would you describe your oral health maintenance?
a. Good
b. Average
c. Poor

i. Unhealed wound in mouth

j. Difficulty in the sense of taste

k. Sound and pain on the temporomandibular joint
|. Difficulty on swallowing

m. Become tired during chewing

n. Eating speed

0. Prosthesis

13. How frequently do you brush your teeth?
a. Never
b. 1/day
c. 2/day
d. 3and +/day

g. Missing teeth

h. Gingival bleeding

i. Scaling and root planing
j. Orthodontic treatment
k. Orofacial pain

16. Do you use dental floss?
a. Yes
b. No

18. How would you describe your chewing function?
a. Good
b. Average
c. Poor
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with chewing function, and tooth-brushing habits
were recorded in a standard form. The number of
available teeth and number of teeth with prosthe-
sis were recorded separately. The total number of
teeth was evaluated by the addition of the number
of available teeth and number of missing teeth
restored with prosthesis. Third molars were not in-
cluded. The patients were classified into two cate-
gories as having more or less than 20 teeth (total
number of teeth).

Data related to oral health and nutritional sta-
tus of patients, were statistically analyzed using the
Statistical Package for the Social Sciences (SPSS)
V.11.5 (SPSS Inc. Chicago, IL, USA) on a personal
computer. Cross-tabulations and chi-square statis-
tics were computed. Statistical significance was as-
sumed for p< 0.05.

I RESULTS

The patients who self-evaluated their oral hygie-
ne and their chewing function as good were
44.8% and 51%, respectively. In general, more
women tended to self-evaluate their chewing
function and oral hygiene as good than men did
(58.8% and 53.8%, respectively). Nearly half of
the patients evaluated their eating speed as slow.
In addition, most of them brushed their teeth twi-
ce a day. None of them used dental floss and only
a few used mouth rinses (9.7%). The last dental
visits had mostly taken place in the last 1 to 5 ye-
ars (28.3%). Dental habits and patients’ self-evalu-
ation of their dental status were presented in
Table 2.

Diagnosis of the patients was as follows: goiter
(9 patients), peptic ulcer or gastritis (33 patients),
anemia (5 patients), osseous and joint disorders (3
patient), asthma (3 patients), hemorrhoids (2 pati-
ents), cardiac disorders (80 patients) and none (21
patients).

The prevalence of malnutrition was 62%
(MNA), 50.3% (albumin) and 40% (prealbumin),
respectively. No significant relationship was found
between albumin, prealbumin, transferrin, total
protein, vitamin By,, folic acid and serum iron le-
vels and the number of teeth and chewing functi-
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TABLE 2: Dental habits.
n %
Self evaluation of oral hygiene Good 65 44.8
Average 58 40
Poor 22 15.2
Self evaluation of chewing function ~ Good 74 51
Average 51 35.2
Poor 20 13.8
Eating speed Quick 44 30.3
Average 42 29
Slow 59 40.7
Last dental visit Never 5 34
1 month 13 9
1-6 months 16 11
6 months-1 year 22 15.2
1-5 years 4 28.3
Other 48 33.1
Tooth brushing frequency Never 21 14.5
1 per day 36 24.8
2 per day 48 317
3/+ per day 42 29
Dental floss use Yes 0 0
No 145 100
Oral rinse use Yes 2 1.4
No 131 90.3
Sometimes 12 8.3

on. Results based on the laboratory analysis accor-
ding to the number of teeth were presented in
Table 3. Number of teeth was not affected by sex
and BMI (p> 0.05). Chewing ability decreased with
the number of missing teeth (y?= 15.753, p= 0.001).
There was a significant relationship between MNA
scores and the number of missing teeth (y*= 6.231,
p=0.044) (Table 4), which indicates a relationship
between the number of teeth and malnutrition.
Even in patients who scored their chewing functi-
on as good, 58.1% were malnourished or at risk of
malnutrition when assessed with MNA; MNA as-
sessment revealed that 40% of patients who sco-
red their chewing function as poor were
moderately malnourished. Patients who were as-
sessed as malnourished with MNA scores had also
low levels of albumin and prealbumin, respecti-
vely (x%=10.856, p= 0.004 and % *= 8.653, p= 0.013)
(Table 5).
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TABLE 3: Laboratory analysis according to the number of teeth.
Number of Teeth
0-19 Teeth 20/+ Teeth
n % n % X2 p
Albumin Low 33 50 40 50.6 0.006 0.939
Normal 33 50 39 49.4
Prealbumin Low 25 37.9 33 41.8 0.227 0.634
Normal 41 62.1 46 58.2
Transferrin Low 4 6.1 10 12.7 1.794 0.180
Normal 62 93.9 69 87.3
Total protein Low 34 51.5 44 55.7 0.253 0.615
Normal 32 48.5 35 443
Vit By, Low 2 3 8 10.1 2.82 0.093
Normal 64 97 71 89.9
Folic Acid Low 0 0 0 0
Normal 66 100 79 100
Serum iron Low 21 31.8 20 25.3 0.75 0.387
Normal 45 68.2 59 74.7
TABLE 4: Sex, MNA and chewing ability distribution of the patients according to the number of teeth.
Number of Missing Teeth
0-19 Teeth 20/+ Teeth
n % n % X2 p
Sex Men 32 48.5 33 41.8 0.655 0.418
Women 34 515 46 582
Total 66 100 79 100
MNA Good 31 47 25 31.6 6.231 0.044
Medium 30 455 38 48.1
Poor 5 7.6 16 20.3
Total 66 100 79 100
Chewing Ability Good 38 57.6 36 45.6 15.753 0.001
Medium 17 25.8 34 43
Poor 11 16.7 9 1.4
Total 66 100 79 100
BMI Severe Malnutrition 3 4.5 6 7.6 1.086 0.780
Moderate Malnutrition 10 15.2 15 19
Normal 35 53 39 49.4
Obese 18 27.3 19 24.1
Total 66 100 79 100

MNA: Mini Nutritional Assessment, BMI: Body Mass Index.

I DISCUSSION

Malnutrition is common among elderly populati-

ons throughout the world. Nutritional problems

may result from changes associated with the aging

1080

process itself, from disease or other conditions.!
Malnutrition is a serious problem especially among
people who are admitted to the hospital.!? There
are a couple of accepted methods for assessing nut-
ritional status such as biochemical, dietary intake

Turkiye Klinikleri ] Med Sci 2009;29(5)
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TABLE 5: Albumin and prealbumin distribution according to MNA.

MNA
Good Medium Poor Total
n % n n % n % X2 p
Albumin Lower 20 27.4 37 50.7 16 21.9 73 100 10.856  0.004
Normal 36 50 31 43.1 5 6.9 72 100
Prealbumin Lower 14 241 33 56.9 11 19 58 100 8.653 0.013
Normal 42 48.3 35 40.2 10 115 87 100

MNA: Mini Nutritional Assessment.

indicators, SGA and MNA.* Many scales have been
proposed for the brief nutritional assessment of ol-
der persons.!

The MNA is a clinical assessment tool for gra-
ding nutritional status and for evaluating the risk of
malnutrition among elderly patients and contains
composite measures of 18 nutritional related
items.' It is an overall evaluation method (score)
of nutritional state including measures of anthro-
pometry, evaluation of dietary intake and measure
of nutritional biological markers.!* It is a practical,
non-invasive, well-validated and cost effective in-
strument allowing for rapid nutritional evaluation
of older persons'®!®!>17 and is recommended for
early detection of malnutrition risk,'” with good le-
vels of reliability °>. The MNA scores were demons-
trated to have both high sensitivity (98%) and
specificity (96%).18

MNA was successfully used in the follow-up
evaluation of outcome, nutritional intervention,
nutritional education programs and physical inter-
vention programs in elderly persons.!” SGA, on the
other hand, has been suggested to be useless for
early detection of malnutrition and to be impracti-
cal for follow-up and monitoring during nutritional
support.l? Barone et al'® showed that MNA was a
more appropriate nutritional assessment tool for ol-
der patients when compared to SGA. MNA was
shown to be the first choice for geriatric hospital
patients.” Therefore, in this study MNA was used
for grading nutritional status of the patients.

Food selection may be influenced by a comp-
lex interaction of social, cultural and behavioral
factors.”! It may also be affected by the ability of

Turkiye Klinikleri ] Med Sci 2009;29(5)

biting and chewing. Especially in older people, this
effect plays a more important role. Reportedly, ol-
der people state that their food selection is affected
by the number of teeth, the number of occluding
pairs they have and the presence of dentures.'**
Older people with a reduced number of teeth have
poor quality diet and nutrient intake.>* The im-
portance of the dental status in relation to the abi-
lity of chewing certain food is even more impor-
tant in institutionalized people.”!’ Among people
with teeth, ease of eating was clearly influenced by
the number of teeth present, with chewing beco-
ming easier with a greater number of natural teeth.
For almost all individuals with more than 20 teeth,
the number of foods that could not be managed ea-
sily was low.? Chewing function and potentially fo-
od choice are affected by oral health, specifically
by the number and distribution of natural teeth.?

Good oral health is essential to maintain the
quality of life. Because the oral cavity is the gate-
way to the gastrointestinal system, its biological qu-
ality and functional circumstances affect nutrition.
Elderly individuals who suffer from mouth pain,
chewing and swallowing difficulties, poor dentiti-
on or dentures create a risk for developing nutriti-
onal problems.?”® Elderly dental patients can be at
risk of poor nutrition for a variety of reasons inc-
luding physiologic, oral, psychosocial, functional
and medical factors. Oral impairments can affect
diet and nutrition due to changes in the ability of
taste, biting, chewing and swallowing foods. Oral
health status, especially the number of teeth, af-
fects the ability to eat. However, care must be given
to the reality that dietary and nutritional factors al-
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so play a role in the etiology of oral diseases that
may cause tooth loss.!!

In the present study population, dental floss
and oral rinse use was very rare and last dental vi-
sits mostly took place in the last 1-5 years. Altho-
ugh these findings were not satisfactory, 44.8% of
the patients evaluated their oral hygiene as good.
Also, 54.5% of the patients had 20/+ missing teeth
and 45.6% of them evaluated their chewing func-
tion as good, with only 11.4% evaluating their
chewing function as poor. Apparently, patients in
our study did not care enough to improve their
oral hygiene. It seemed that they could easily be
satisfied with their oral hygiene and chewing
function.

Studies have shown that dental status in older
people is associated with perceived ability to eat
certain foods. Eating ability and food choice are af-
fected by oral health, specifically by the number of
teeth.?? The loss of teeth with age impairs the mas-
ticatory function.?* Decreased number of remai-
ning teeth, edentulism, and poor masticatory
function are associated with decreased nutrient in-
take.> However, the function and position of the
remaining teeth were reported to be a better indi-
cator for chewing ability than the total number of
present teeth.”

Studies have shown that poor oral health is as-
sociated with limited dietary variety and lower
nutrient intake.?*!'* Although Sheiham and Steele?
stated that it was difficult to establish a correlation
between nutrient intake and the number and dis-
tribution of teeth, they also mentioned that peop-
le with more than 20 natural teeth consumed more
of the nutrients than those with fewer teeth. Gri-
ep et al' showed by using the MNA that the risk of
malnutrition increased with the loss of natural te-
eth.

Sahyoun et al® found a positive association
between the number of teeth, especially pairs of
occlusal posterior teeth and the nutritional status
of individuals. They stated that the number of pos-
terior pairs of teeth were more strongly associated
with nutritional status than the total number of
posterior teeth.

1082

The preservation of a healthy, natural and
functioning dentition comprising not less than 20
teeth has been described as a goal for oral health
by WHO.® It has been shown that masticatory abil-
ity is sufficient with 20 or more “well-distributed”
teeth,”?¢ and elderly people with > 20 teeth appear
to have less physical problems than those with < 19
teeth.” Therefore, we classified our patients as ha-
ving more or less than 20 teeth.

Tooth loss, by itself, may not cause a nutritional
problem, but impaired nutrient intake arises when
teeth are not replaced or when denture fit and sta-
bility are inadequate. Oral status, which was classi-
fied according to teeth and prosthesis, was shown to
be related to nutritional status. Poor oral status con-
tributes to the higher risk of malnutrition.? There-
fore, we counted the total teeth number as the
number of teeth and the number of teeth with pros-

thesis together. In our study, as the number of miss
ing teeth increased chewing ability seemed to
decrease. MNA scores indicated a good nutritional
state in patients with < 19 missing teeth and a mod-
erate or poor nutritional state in those with > 20.
These results showed a significant relationship bet-
ween MNA and the number of missing teeth.

MNA is a nutrition assessment tool for older
patients.!”” Our study included patients over 55 ye-
ars of age because we planned to investigate whet-
her MNA could be used for relatively younger age
groups. However, no significant difference was fo-
und between the 55-64 years-age group and those
over 65 (p> 0.05), probably due to the limited sam-
ple size of the study population. Studies with larger
population size may demonstrate whether MNA
can be used for relatively younger age groups.

Serum albumin and prealbumin did not corre-
late with MNA scores.**> As mentioned previously,
serum albumin concentration is often considered a
determinant of the nutritional status.’® In our
study, patients assessed as malnourished with MNA
showed low levels of albumin and prealbumin.

The dentist’s opinion for eating problems sig-
nificantly correlated with lower MNA scores. Sub-
jects with natural functioning dentition had also
higher BMI scores in our study.?’ Marcenes et al®

Turkiye Klinikleri ] Med Sci 2009;29(5)
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drew attention to patients with 20 or more functi-
oning teeth who had an acceptable body mass in-
dex. However, they also mentioned that the
association between the number of teeth and BMI
was not linear. Our study did not show a signifi-
cant correlation between the number of teeth and
BMI (p> 0.05).

Preventive oral health care to maintain natu-
ral dentition throughout life and regular dental ca-
re to ensure adequate denture fit and function may
decrease nutritional risk in elderly people. Dentists
should give serious consideration to use implant-
retained prosthesis, overdentures and others, not
only for elderly patients but also for younger pati-
ents, to prevent nutritional risk later in life.? Pre-
vention of tooth loss is essential and dental health
should be considered an integral component of
nutritional assessment.”

The present study has various limitations that
need to be taken into account. First, the study sho-
uld have been carried out in a larger sample size.
Second, as mentioned previously,” the number of

occluding posterior teeth is much more important
for chewing than the total number of teeth. In the
present study, we counted the total number of te-
eth and teeth with prosthesis. However, despite
these limitations, the present study provides valu-
able information.

Within the limitations of the present study,
patients with 20 or more teeth (natural + artificial)
were not malnourished and a significant correlati-
on was found between the MNA score, the number
of teeth and chewing function. However, further
studies with larger sample sizes will be helpful to
investigate the mechanism of the correlation bet-
ween the number of teeth and malnutrition. We
suggest MNA to be tested also for relatively youn-
ger age groups.
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