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Abstract: Patients with cognitive deficit have poor oral health and fewer teeth than cognitive normal elderly. The 
aim of the study was to investigate potential differences in masticatory function between elderly with dementia 
and those with normal cognitive function. Fifty-five patients (age >61; 82.05 ± 3.53) were enrolled in the study. 
Twenty-five subjects cognitively normal (10 females/15 males; 81.04 ± 4.89 years), were randomly selected and 
were assigned to Control Group. Thirty subjects (15 females/15 males; 83.16 ± 6.017 with cognitive impairments 
were randomly selected from hospitalized patients (Medically Assisted Residences RSA) and were assigned to Test 
Group. MMSE test, B-ADL and number of teeth were evaluated for each subject. The number of teeth in relation to 
levels of schooling is not resulted significative. In the cognitively impaired group 26 subjects had fewer than 20 teeth 
(86.6%); in the cognitively normal group 9 subjects had fewer than 20 teeth (36%). The correlation between number 
of teeth and age in both groups is significative (p<0.05). There is also a significative correlation between subjects 
with renal diseases and type II diabetes and number of teeth (p<0.05). Finally a significative correlation is present 
between number of teeth and sex of the patients (p<0.05) (Table 1). The results of the Wilcoxon’s test revealed a 
significative correlation between MMSE in the two groups (p<0.01). There is also a significative correlation between 
the two groups and the educational background (p<0.01). The results of the study shows a clear correlation be-
tween tooth loss and cognitive function in elderly of L’Aquila.
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Introduction

Mastication has been shown to promote and 
preserve general health, especially (and it 
seems involved in maintenance of) the cogni-
tive function of the brain, beyond its primary 
functions of food intake and digestion [1, 2]. 
Research on aging and mastication have shown 
that the decrease of number of teeth and the 
impairment jaw muscle activity due to aging 
cause a reduction in sensory input activity to 
the central nervous system [3, 4]. Functional 
magnetic resonance imaging and positron 
emission topography revealed that mastication 
increases cortical blood flow and widely acti-
vates various cortical areas of the somatosen-
sory, supplementary motor, and insular corti-
ces, as well as the striatum, thalamus and 
cerebellum [5, 6]. Evidences suggest a possible 
relationship between mastication and brain 

function [7, 8]. The World Health Organization 
(WHO 2006. Oral Health in Ageing Societies—
integration of oral health and general health. 
WHO 2, 1-54) recognized the importance of oral 
health care and indicates a stringent need for 
research, training of caregivers, and develop-
ment of policy regarding oral health care. Oral 
care should be actively provided to older per-
sons in nursing homes and should furthermore 
not be limited to individuals retaining some 
teeth but extended to edentate persons as well 
[7]. Elderly people are at risk factors for cogni-
tive impairment and for developing Alzheimer’s 
disease (AD), which is one of the most common 
subtypes of dementia [9]. Among the risk fac-
tors including ageing, illiteracy, lower level of 
education, lower socioeconomic status [9], 
head trauma, genetic factors, cardiovascular 
risk factors, overweight, smoking, hypertension 
and diabetes mellitus, an inactive lifestyle, sur-
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Table 1. Epidemiological and clinical characteristics of 
the two groups

C.I. (Test Group) C.N. (Control Group)
Age 83.16 (± 6.017) 81.04 (± 4.89)
    Male 15 15
    Female 15 10
Educational Background
    <8 years 21 2
    >8 years 9 23
Number of teeth
    >20 4 16
    <20 26 9
Diabete (Type II)
    Yes 5 5
    No 25 20
Renal Diseases
    Yes 11 8
    No 19 17
MMSE
    >20 5 24
    <20 25 1
B-ADL
    Ind 1 11
    Dip 29 14

prisingly, loss of teeth showed significant impor-
tance [10-13]. Mini-Mental State examination 
(MMSE) and the revised Hasegawa Dementia 
Rating Scale (HDS-R) has been used to evalu-
ate higher brain function in standardized 
screening test. Recent data showed that masti-
catory ability and the number of natural teeth 
are related to cognitive function among the 
elderly without dementia [14, 15].

The purpose of the present study was to inves-
tigate potential differences in masticatory func-
tion between elderly with dementia and those 
with normal cognitive function. In particular, we 
matched age and basic activities of daily living 
(B-ADL), masticatory function assessed in 
terms of the presence/absence of teeth, edu-
cational background, health general conditions 
(Blood pressure, diabetes, and renal diseases) 
and cognitive function (MMSE).

Material and methods

This study was conducted in accordance with 
the Declaration of Helsinki. The Committee on 
Ethics in Science of the University of L’Aquila, 

L’Aquila, Italy approved the study and 
informed consent was obtained from 
each subject or from kins or legal repre-
sentatives. The study was conducted 
between June 2011 and June 2012. 
Fifty-five patients (age >61; 82.05 ± 
3.53) were enrolled in the study. Twenty-
five subjects cognitively normal (10 
females/15 males; 81.04 ± 4.89 years), 
were randomly selected from the 
patients attending the Dental Unit of the 
University Of L’Aquila and were assigned 
to Control Group. Thirty subjects (15 
females/15 males; 83.16 ± 6.017 with 
cognitive impairments were randomly 
selected from hospitalized patients 
(Medically Assisted Residences RSA) 
and were assigned to Test Group. All 
subjects were living in L’Aquila, Italy at 
the time of the survey. Exclusion criteria 
were disorders interfering with psycho-
metric assessment (severe blindness, 
terminal illness). Cognitive impairment 
was evaluated using the Mini-Mental 
State Examination (MMSE). The MMSE 
is the most commonly used instrument 
to gauge the severity of dementia by 
assessing cognitive functions. It com-

prises tests on orientation, registration, short-
term memory, language use, comprehension, 
and basic motor skills (Figure 1). The score 
ranges from 0-30. Patients are considered to 
be in a mild stage of the disease when scoring 
20 points or above; in a moderate stage when 
scoring between 10 and 19; and in a severe 
stage when scoring 9 or less [16]. In this study 
we considered scores of 20 and less represent 
low cognitive ability, and scores of 21 and 
greater representing normal cognitive function 
(MMSE >20 or MMSE <20). B-ADL (BASIC 
ACTIVITIES OF DAILY LIVING) was rated on five 
items: walking, eating, excreting, bathing and 
dressing. For each of these activities there 
some questions to be answered (Figure 2). 
Later respondents were classified as either 
‘dependent’ or ‘independent’ by themselves or 
their caregivers. Respondents who rated them-
selves as completely independent on all five 
items were defined as ‘independent’, whereas 
respondents who rated themselves as depen-
dent on one or more of the five B-ADL items 
were ‘dependent’ [17]. Also, for each patients 
was evaluated the presence of chronic medical 
diseases such as hypertension, cardiac diseas-
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es, diabetes, renal diseases, respiratory tract 
diseases, cerebrovascular diseases, rheuma-
toid arthritis and hepatic diseases as suggest-
ed by the recent literature [18, 19].

A dental examination was carried out by two 
dentists calibrated as to the techniques, with 

the dentist and the subject in a sitting position 
under artificial lighting. The number of teeth 
was recorded for each subject (<20 or >20) 
[19]. The remaining teeth were defined as 
healthy, carious or treated teeth (including 
crowned, inlay, and abutment teeth for bridge 
work), inclusive of completely erupted third 

Figure 1. MMSE test.
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molars. In the study were not considered teeth 
with chronic periodontitis; also were not consid-
ered partial oftotal removable prosthesis [19].

Statistical analysis

The Student’s t-test was used as test of signifi-
cance and correlation coefficient were per-
formed with respect to age, gender, systemic 
diseases, educational background, MMSE, 

B-ADL and number of teeth. The level of signifi-
cance was assumed to be p≤0.05 for all tests. 
Test group were compared to the control group 
using Wilcoxon rank sum tests. The level of sig-
nificance was assumed to be p≤0.01.

Results

Table 1 summarizes the epidemiological and 
clinical characteristics of control and test 

Figure 2. B-ADL test.



Dementia and number of teeth

1044 Int J Clin Exp Med 2014;7(4):1040-1046

groups. The mean age of subjects in the cogni-
tively normal group was 81.04 years (s.d. 4.89 
years), and in the cognitively impaired group 
83.16 years (s.d. 6.017 years). There was no 
significant difference in age between the 
groups. The number of teeth in relation to lev-
els of schooling is not resulted significative. In 
the cognitively impaired group 26 subjects had 
fewer than 20 teeth (86.6%); in the cognitively 
normal group 9 subjects had fewer than 20 
teeth (36%). The correlation between number 
of teeth and age in both groups is significative 
(p<0.05). There is also a significative correla-
tion between subjects with renal diseases and 
type II diabetes and number of teeth (p<0.05). 
Finally a significative correlation is present 
between number of teeth and sex of the 
patients (p<0.05). The results of the Wilcoxon’s 
test revealed a significative correlation between 
MMSE in the two groups (p<0.01). There is also 
a significative correlation between the two 
groups and the educational background (p< 
0.01).

Discussion

Dysfunctional mastication affects cognitive 
function, and reduced mastication contributes 
to senile dementia, Alzheimer’s disease, and a 
declining quality of life in the elderly. In particu-
lar, the systemic effects of tooth loss are an 
epidemiologic risk factor for Alzheimer’s dis-
ease. In fact, missing teeth, due to dental car-
ies and periodontal diseases are common in 
the elderly, and reduce their ability to masticate 
[20]. Particularly, the loss of teeth induces 
pathologic changes in the hippocampus and 
deficits in learning and memory. In our work we 
looked for a relationship between edentulism 
and dementia in elderly patients in L’Aquila. 
Following occlusion and age-matching, masti-
catory function was compared between cogni-
tively impaired and cognitively normal elderly. 
The results indicated a close association 
between masticatory function and age in both 
groups. In the cognitively impaired group 26 
subjects had fewer than 20 teeth (86.6%); in 
the cognitively normal group 9 subjects had 
fewer than 20 teeth (36%). Both age and tooth 
loss are associated with each other. Age and 
tooth loss are expected to have a complex rela-
tionship with oral health-related quality of life 
[21]. Multiple tooth loss and difficulty chewing 
food were found to correlate with significantly 
greater odds of cognitive impairment. The dif-

ference remained significant even after history 
of depression and mental illness were added to 
the analysis [22]. Also, persons with cognitive 
impairment may have poorer ability to maintain 
oral hygiene, which would increase the risk of 
dental caries and periodontal disease, the 
major causes of tooth loss and limited ability to 
chew hard food [23, 24]. The results indicated 
also that the ability to chew is not be associat-
ed with the basic activities of daily living 
(B-ADL). Later we analyzed occlusion and 
pathologies (renal diseases and type II diabe-
tes) in both groups. The results showed a rela-
tionship between number of teeth (<20) and 
subjects with these diseases (p<0.05). 
Theadults with diabetes are at higher risk of 
experiencing tooth loss and edentulism than 
are adults without diabetes. However, although 
the association between diabetes and peri-
odontal disease is well established, health care 
professionals also need to recognize the risk of 
tooth loss and its effect on quality of life among 
people with diabetes [25, 26]. Also periodontal 
infection and tooth loss contribute to chronic 
kidney disease [27]. Finally we compared num-
ber of teeth and gender (p<0.05). 15 males 
have less of 20 teeth, and 19 female have less 
of 20 teeth. This outcome seems to be the 
same from others outcomes. Infact, the preva-
lence of edentulism among the elderly Italian 
population studied was at the high end among 
Western countries, and higher in women than 
in men [28]. In women, tooth loss is correlated 
with aging, female events (pregnancies, meno-
pausal status), and living alone. In men, aging 
and smoking are important determinants of 
edentulism, which is associated with the risk 
condition of hypoalbuminemia.

Difficulty in chewing was associated with denti-
tion type [28, 29]. The educational background 
is not correlated with the number of teeth but is 
correlated with the groups. For this reason, the-
analysis shows that the patients with an elevat-
ed educational background have also greater 
cognitive ability. A recent review and meta-anal-
ysis demonstrates robust evidence that a high 
level education in early life is related with a sig-
nificant reduction both in the prevalence and 
incidence of dementia, including Alzheimer’s 
disease and vascular dementia. These results 
are in accordance with the Cognitive Reserve 
hypothesis, which assumes some aspects of 
life experience such as education protects 
against the onset of dementia. Education also 
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influences the course and outcome of the dis-
ease in terms the pattern of cognitive decline 
and underlying brain pathology. As a prevention 
strategy Ritchie suggests that increasing a pop-
ulation’s ability to use skills, knowledge, and 
experience (crystallized intelligence) as well as 
increasing vegetable consumption, and elimi-
nating depression and diabetes would have a 
greater impact on the prevalence and incidence 
of dementia than modifying known genetic risk 
factors [30-32]. Subjects with dementia or cog-
nitive impairments, by our data, obviously have 
an MMSE lower as suggested by literature [33, 
34]. The results of the study show a clear cor-
relation between tooth loss and cognitive func-
tion. The clinical relevance of these results is 
evident. In the general population, and in those 
nursing facilities caring for persons with demen-
tia in particular, attention and priority should be 
given to prevention of loss of masticatory func-
tion and treatment of oral impairments to stabi-
lize or even improve cognition.
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