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Fig. 1 Disposition of patients thought to require some form of treatment to prevent dental
injury during orotracheal intubation based on preoperative tests by dentists
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The evaluation of oral health in stroke patients

Objective: As tooth loss has been suggested as a potential risk factor for stroke, oral examinations were
carried out on stroke patients to review the oral condition of those patients.

Method: The subjects were patients consecutively discharged from the recovery rehabilitation unit of
Hiroshima City General Rehabilitation Center between April 2008 and December 2009. All patients were
offered oral examination and 358 of 443 patients accepted. Patients receiving dental examination were
divided into two groups: one group comprising stroke patients and the second, patients with other disor-
ders. These two groups were then compared for the number of remaining teeth by age group.

Results: Among the examined patients, the number of remaining teeth in stroke patients in their 50s and
60s was significantly lower than for patients in corresponding age groups (18.4 + 9.4 vs. 24.5 + 5.4 and
18.3 £ 9.2 vs. 22.2 + 7.2, respectively, with p < 0.05 for both age groups) who were hospitalised for other
conditions. In addition, the number of remaining teeth in stroke patients in their 50s was also significantly
lower than the number reported in the Survey of Dental Diseases (24.1 + 6.1; p < 0.05).

Conclusion: The results of this study suggest an association between tooth loss and early occurrence of

stroke.

Keywords: remaining teeth, tooth loss, stroke, middle-aged.
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Introduction

Over the past two decades, stroke has been the third
highest cause of death in Japan. Stroke and its
associated risk factors including arteriosclerosis,
diabetes, hypertension and hyperlipidaemia are
lifestyle-related diseases. These are defined as
illnesses that are closely related to lifestyle factors
including diet, exercise, smoking habit, alcohol
consumption and stress. Earlier, they have been
characterised as ‘geriatric diseases’, but after
acknowledgment that they can be prevented if the
overall lifestyle of the patient is improved, they have
been recategorised as lifestyle-related diseases. Fur-
thermore, central obesity associated with two or
more lifestyle-related diseases, including hyperten-
sion, hyperglycaemia and hyperlipidaemia, has been
recently defined as a metabolic syndrome, and the
prevention and treatment of this syndrome has
attracted considerable attention’.

© 2011 The Gerodontology Society and John Wiley & Sons A/S, Gerodontology 2012; 29: e489-e493

Oral diseases, such as dental caries and peri-
odontal disease, are also closely related to individ-
ual lifestyle and are categorised as lifestyle-related
diseases®>. Furthermore, the correlation between
periodontal diseases and obesity and/or diabetes
has been elucidated, and recently, a link between
periodontal diseases and the metabolic syndrome
has also been suggested®. Considering that dental
diseases are categorised as lifestyle-related diseases,
the oral health status of stroke patients associated
with these diseases may be worse than that of
healthy adults. Therefore, it could be hypothesised
that stroke patients lose teeth at an early stage.

Stroke patients may develop physical disabilities
requiring rehabilitation to recover the ability to
perform the activities of daily living. A recovery
rehabilitation unit is dedicated to the management
of inpatients who had developed a stroke 2 months
earlier as well as those who require intensive
rehabilitation for some period of time after certain

€489
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surgical procedures, for example, repair of femur
fracture as defined by public insurance system in
Japan’.

The recovery rehabilitation unit of the Hiroshima
City General Rehabilitation Center is newly estab-
lished with 100 beds. Our goals were to perform
oral examinations on all hospitalised patients in the
centre and to evaluate the oral health of stroke
patients compared with patients undergoing reha-
bilitation for other conditions to review the oral
condition of stroke patients.

Subjects and methods

The participants in this study were 443 patients
aged 19-98 years who had been discharged {rom
the recovery rehabilitation unit of the Hiroshima
City General Rehabilitation Centre from the time of
its establishment in April 2008 to 31 December
2009 (235 men and 208 women, mean age,
64.4 years). These patients were offered oral
examinations during hospitalisation. Three hun-
dred and fifty-eight patients agreed to this and 85
declined. The characteristics of the patients who
received dental examination were compared with
those who declined in terms of sex and age, the
illness or injury for which they were receiving
rehabilitation, length of hospitalisation and scores
on the modified Rankin Scale (mRS)® and the
Functional Independent Measurement (FIM)”. The
mRS is the most commonly used measure of post-
stroke disability and is increasingly used as a
primary outcome in stroke trials. The mRS is an
ordinal hierarchical scale that describes the grades
of disability from 0 (no symptoms) to 5 (severe
disability; bedridden, incontinent and requiring
constant nursing carc and attention). The FIM is
routinely performed first on admission to the
rehabilitative setting and then at discharge from
the setting. The 18 items on the FIM assess the
patient’s degree of disability and burden of care.
Each item is rated on a 7-point scale, with 1 = total
assist (<25% independence) and 7 = complete
independence (100% independence). '

Patients who received dental examination were
divided into two groups: stroke patients and
patients with other conditions such as post-
traumatic cerebrovascular accident, spinal cord
injury, bone fracture or neuromuscular diseases.
The two groups were then subdivided by age, and
the subgroups were compared in terms of the
number of remaining teeth and the number of
teeth with advanced periodontal disease which was
defined clinically as moving both horizontal and
vertical, requiring extraction. The results thus

obtained were compared with those of the Survey
of Dental Diseases®.

After determining that there was a significant
difference between older-age stroke patient sub-
groups and older-age subgroups of patients with
other conditions in the number of remaining teeth,
the subgroups were recombined and compared in
terms of scores for physical function (mRS and FIM
scores), body mass index (BMI) and the medications
prescribed for hypertension, diabetes and hyperlip-
idaemia. In addition, the patients in these subgroups
who had lost molar teeth defined as Eichner B and C°
were assessed for denture wear on admission and
denture treatment was recommended.

Data were analysed using Student’s ¢ test and x*
test using sess-ver.18 (SPSS Inc., Tokyo, Japan).
The significance level was set at 95%.

Results

Among the 443 patients admitted, 85 (19.1%)
declined dental examination. The ages, severity of
disability and hospitalisation period for these
patients were significantly lower than those of
patients who agreed to dental examination
(p < 0.05; Table 1).

Table 2 shows the number of remaining teeth
among stroke patients and patients with other
diseases or injuries compared with the results of the
Survey of Dental Diseases®. For stroke patients in
their 50s and 60s, the number of remaining teeth
was significantly lower than that for patients with
other conditions in the corresponding age groups.
In particular, the number of remaining teeth for
stroke patients in their 50s was significantly lower
than data reported by the Survey of Dental Dis-
eases® (p < 0.05). Further, the number of teeth
with advanced periodontal disease was significantly
greater among stroke patients in their 60s than that
among patients with other conditions in the cor-
responding age groups (0.8 = 1.7 vs. 0.3 £ 0.6;
p < 0.05). No significant differences in the number
of remaining teeth were found between ischaemic
stroke patients and haemorrhagic stroke patients in
their 50s and 60s (Table 3).

Table 4 shows that no significant differences in
physical function scores on admission were
observed between the stroke patients and patients
with other conditions in either age group. How-
ever, among stroke patients, the number of
individuals with hypertension as the underlying
disease was significantly greater than among
patients with other disorders (p < 0.05).

Forty-four stroke patients required dentures
because of missing posterior teeth compared with
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Table 1 Comparisons of subjects who received dental examination and those who did not.

Subjects who received

Subjects who did not

dental examination receive dental examination p value
Sex (male/female) 189/169 46/39 0.90
Age (years) 65.3 £ 15.9 60.7 £ 19.9 0.03
No. of stroke patients (%) 165 (46.1%) 30 (35.3%) 0.89
mRS (modified Rankin Scale) 3.9+ 1.0 33+ 1.1 0.00
FIM (Functional Independent Measurement) 723 +31.7 88.3 £ 27.7 0.00
Hospitalisation period 89.2 + 46.6 65.5 + 39.7 0.00

Table 2 Number of remaining teeth among stroke patients and patients with other conditions found in this study
compared with the results of the Survey of Dental Diseases.®

Stroke patients Other patients

Number Number of Number Number of Survey of
Age (years) of subjects remaining teeth of subjects remaining teeth p value dental diseases
20-29 3 290+ 2.6 12 283 +1.3 0.67 290+ 1.8
30-39 4 278+ 1.3 13 27.8 £ 3.0 0.99 283 +2.0
40-49 10 26.8 £ 2.7 10 26.7 £ 3.5 0.94 269 £ 3.5
50-59 28 184 +9.4° 26 245+ 54 0.01° 244+ 6.1
60-69 49 183 +9.2 39 222 x72 0.03° 19.7 = 8.7
70-79 56 133+ 109 41 133 x93 0.98 13.3 £ 10.1
=280 31 9.2+ 105 35 8.9 +8.38 0.92 8.0+92

asignificant difference compared with the Survey of Dental Diseases® (p < 0.05).
bSignificant difference between stroke patients and patients with other diseases (p < 0.05).

Table 3 Comparison of the number of remaining teeth
in ischemic and hemorrhagic stroke patients in their 50s
and 60s

Stroke Ischaemic Haemorrhagic
patients (n =39) (n = 38) p Value
Number of 183 +9.5 18.0x89 0.88

remaining teeth

only 22 patients with other disorders. Among
patients with other diseases or conditions, the
number who did not wear dentures was signifi-
cantly greater than the number of stroke patients
wearing dentures (p < 0.05) (Table 4). Except for
four stroke patients with persistent vegetative state
and three patients who refused denture treatment,
19 of the stroke patients who had not previously
used dentures received denture treatment and, of
these, 18 wore dentures at discharge.

Discussion

This study found that stroke patients in their 50s
and 60s had significantly fewer remaining teeth

than did patients hospitalised for other conditions
in the corresponding age groups. Moreover, the
number of remaining teeth was significantly lower
among stroke patients in their 50s than data
reported for that age group in the Survey of Dental
Diseases®, suggesting the possibility that stroke
patients may have lost teeth at a younger age.

A previous review study in 2002'° reported that
tooth loss was associated with increased risk of
stroke. It is emphasised that it was important to
evaluate ischaemic stroke separately as haemor-
rhagic stroke is strongly related to hypertension and
not generally associated with dental or other infec-
tions''. In a comparison of the studies that evaluated
both periodontal disease and tooth loss in the same
cohort''™¢, it appeared that the association between
tooth loss and stroke is similar to the association
between periodontal disease and stroke. Our study
agreed with this finding that stroke patients in their
60s had a significantly greater number of teeth with
advanced periodontal diseases requiring extraction
than patients with other disorders who were hospi-
talised during the same period.

However, younger stroke patients are more
likely to have suffered haemorrhagic rather than
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Table 4 Comparison ol the physical function scores, underlying diseases and denture-wearing status between stroke
patients and patients with other disorders in their 50s and 60s.

Stroke patients

Patients with other diseases

(n=77) (n = 65) p Value
Sex (male/female) 48/29 31/34 0.92
mRS (modified Rankin Scale) 39+1.2 3.9+ 1.0 0.91
FIM (Functional Independent Measurement) 71.8 + 35.4 77.4 + 33.4 0.34
BMI (body mass index) 209 £t 4.4 21.4 £ 39 0.48
Hypertension (on medication/no medication) 24/53 43/22 0.00
Diabetes (on medication/no medication) 51/26 50/15 0.20
Hyperlipidaemia (on medication/no medication) 56/21 55/10 0.11
Denture wearing (Yes/No) 17/26 16/6 0.02

ischaemic stroke. In our study, almost hall of
patients had suffered haemorrhagic stroke and, not
surprisingly, also significantly suffered from
hypertension. Nevertheless, the results of this study
coincide with findings of previous studies that
stroke patients often have lost many teeth. Recent
cohort studies'”™*? indicated that tooth loss was
related to stroke including not only ischaemic but
also haemorrhagic origin. Choe et al.'? addressed
the evidence of an interaction of haemorrhagic
stroke risk with hypertension and tooth loss. It may
be concluded that the association between stroke
and tooth loss can be explained by common risk
factors associated with lifestyle such as hyperten-
sion, diabetes, smoking and alcohol intake. It is
quite difficult to rule out all common risk factors
as confounding variables; therefore, the exact
mechanisms of the relationship between stroke and
tooth loss are difficult to identify.

Moreover, the central issue addressed in this
report is the importance of determining whether
dental treatment for tooth loss can be effective in
preventing recurrent stroke. The stroke patients in
this study had significantly fewer remaining teeth
than other patients and they did not use dentures.
They also had few experiences of seeking or
experiencing the dental service, and these factors
may have influenced the incidence of stroke on-
set. Uncontrolled tooth loss may lead to reduced
masticatory capacity, which in turn may result in
a diet that is detrimental to good health. Thus,
dietary factors such as reduced fibre and fruit
intake or increase in saturated fat intake may
be mediators in tooth loss—associated cardiovas-
cular diseases®®. Although efforts at nutritional
education have been actively implemented in the
rehabilitation hospital for the prevention of
recurrent stroke, this educational effect may be
inadequate if the issue of tooth loss is not
addressed. Bradbury et al?* have demonstrated

that diet instruction encourages an increase in the
consumption of vitamins and minerals among
new denture wearers. Further study will focus on
the prevention of stroke after dental/denture
treatment among this risk group whose members
have fewer teeth than their reference cohort of a
middle-aged population.

Conclusion

The results of this study could suggest that indi-
viduals who lose their teeth at a younger age were
more likely to develop stroke. While it may be
difficult to find a precise causal relationship
between tooth loss and onset of stroke, people aged
50-60 years who have fewer teeth than the refer-
ence range should be targeted for the implemen-
tation of stroke prevention strategies including
such measures as strict control of blood pressure
and provision of lifestyle guidance especially
relating to diet. It is strongly desirable that these
strategies be incorporated into routine mainte-
nance dental care as well as into dental/denture
treatment.

References

1. Kohro T, Furui Y, Mitsutake N et gl. The Japanese
national health screening and intervention program
aimed at preventing worsening of the metabolic
syndrome. Int Heart J 2008; 49: 193-203.

2. Selwitz RH, Ismail Al, Pitts NB. Dental caries.
Lancet 2007; 6: 369.

3. Genco RJ. Current view of risk factors for peri-
odontal diseases. J Periodontol 1996; 67: 1041-1049.
4. Bullon P, Morillo JM, Ramirez-Tortosa MC et al.
Metabolic syndrome and periodontitis: is oxidative
stress a common link? J Dent Res 2009; 88: 503-518.

5. Liu M, Chino N, Takahashi H. Current status of
rehabilitation, especially in patients with stroke, in
Japan. Scand J Rehabil Med 2000; 32: 148-158.

© 2011 The Gerodontology Society and John Wiley & Sons A/S, Gerodontology 2012; 29: e489-€493



10.

11.

12.

13.

14.

. Quinn TJ, Dawson J, Walters MR et al. Reliability

of the modified Rankin Scale: a systematic review.
Stroke 2009; 40: 3393-3395.

. Linacre JM, Heinemann AW, Wright BD, Gran-

ger CV, Hamilton BB. The structure and stability of
the Functional Independence Measure. Arch Phys Med
Rehabil 1994; 75: 127-132.

. Health Policy Bureau Ministry of Health and

Welfare Japan (2005) Report on the survey of
dental diseases. Available at: http://www.mhlw.go.jp/
toukei/list/62-17.html (last accessed 24 May 2011).

. Eichner K. U ber eine Gruppeneintelung des

Liickengebisses fiir die Prothetik. Dtsch Zahnarztl Z
1955; 10: 1831-1834.

Joshipura K. The relationship between oral
conditions and ischemic stroke and peripheral
vascular disease. J Am Dent Assoc 2002; 133: 235-
308S.

Wu T, Trevisan M, Genco RJ et al. Periodontal
disease and risk of cerebrovascular disease: the First
National Health and Nutrition Examination Survey
and its follow-up study. Arch Intern Med 2000; 160:
2749-2755.

Syrjanen J, Peltola J, Valtonen V et al. Dental
infections in association with cerebral infarction in
young and middle-aged men. J Intern Med 1989; 225:
179-184.

Beck J, Garcia R, Heiss G et al. Periodontal disease
and cardiovascular disease. J Periodontol 1996; 67:
1123-1137.

Grau AJ, Buggle F, Ziegler C ef al. Association
between acute cerebrovascular ischemia and
chronic and recurrent infection. Stroke 1997; 28:
1724-1729.

15.

16.

17.

18.

19.

20.

21.

The evaluation of oral health in stroke patients e493
Morrison HI, Ellison LF, Taylor GW. Periodontal
disease and risk of fatal coronary heart and cerebro-
vascular diseases. J Cardiovasc Risk 1999; 6: 7-11.
Howell TH, Ridker PM, Ajani UA et al. Peri-
odontal disease and risk of subsequent cardiovascular
disease in U.S. male physicians. J Am Coll Cardiol
2001; 37: 445-450.

Abnet CC, Qiao YL, Dawsey SM, Dong ZW,
Taylor PR, Mark SD. Tooth loss is associated with
increased risk of total death and death from upper
gastrointestinal cancer, heart disease, and stroke in a
Chinese population-based cohort. Int J Epidemiol
2005; 34: 467-474.

Heitmann BL, Gamborg M. Remaining teeth, car-
diovascular morbidity and death among adult Danes.
Prev Med 2008; 47: 156-160.

Choe H, Kim YH, Park JW, Kim SY, Lee SY, Jee
SH. Tooth loss, hypertension and risk for stroke in a
Korean population. Atherosclerosis 2009; 203: 550-
556.

Joshipura KJ, Willett WC, Douglass CW. The
impact of edentulousness on food and nutrient
intake. J Am Dent Assoc 1996; 127: 459-467.
Bradbury J, Thomasson JM, Jepson NJA et al.
Nutrition counseling increases fruit and vegetable in-
take in the edentulous. J Dent Res 2006; 85: 463-468.

Correspondence to:

Mitsuyoshi Yoshida, DDS, PhD,

Hiroshima City General Rehabilitation Center,
Tomo-minami 1-39-1, Asaminami-ku,
Hiroshima 731-3168, Japan.

E-mail: mitsu@hiroshima-u.ac.jp

© 2011 The Gerodontology Society and John Wiley & Sons A/S, Gerodontology 2012; 29: e489-e493



43

BEAESRE (Acta Med. Hyogo.) 374 1%  43—50 2012

SHImEEEICH TS OFER

B KX #® K
REERAS  ROps R

Oral Management in Acute Phase Hospital
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The mouth acts as a common gateway to the respiratory and dlgestlve organs, and troubles
caused in the mouth influence each organ harmfully.

The risk of developing aspiration pneumonia rises when the oral environment deteriorates by the
fast according to treatment. Moreover, if oral mucositis as adverse effects by the medicine and the
radiation are caused, the risk of not only becoming of the oral ingestion difficulty but also shifting
bacteremia to sepsis rises. .

Oral management including mouth c!eamng and dental treatment hide potential to be able to
contribute to the improvement of treatment results of various diseases as a supportive therapy by
preventing and solving these problems.
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