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Oral bacteria and clinical
variables in dependent
individuals at a special facility™®

Abstract: The oral health of dependent residents at special
facilities has often been reported as being poor, but it is
difficult to relate oral health to general health and define the
need for oral health care. Microbiological analyses of the oral
flora have been suggested as a suitable method for evaluating
oral health in this group of patients. A study was performed at a
nursing facility where 33 individuals participated. The aim was
to describe their oral flora in relation to other health variables
and to classify the residents on different risk levels. An oral
examination of the residents was made at the facility, together
with a 3-day food record and an oral microbiological analysis.
The analysis classified the residents in different categories
according to both acid-producing bacteria and the flora
correlated with a reduction in general health. The categories
were based on previous studies conducted at the Department
of Microbiology (Faculty of Odontology in Géteborg). The
present study revealed that the level for acid-producing
bacteria was high in 12 individuals and the micriobial level
according to decreased general health was high in seven
individuals. A high level of acid-producing bacteria was related
to functional impairment, which was in turn related to nutritional
problems and help with oral hygiene. The microbial level
according to the reduction in general health did not
significantly correlate with other variables.

Key words: oral health care; dependent individuals; elderly;
oral flora

Introduction

In a previous study we tested a new education model for nur-
sing staff personnel at special facilities (1). In addition to tradi-

tional oral health care education, some of the nursing staff
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members passed an additional dental auscultation period and
served as oral care aides. Compared with a control group the
nursing staff in the intervention group gave higher priority to
the oral health care work. However, there were no significant
improvements in the presence of plaque and gingivitis/stomati-
tis of the residents in the intervention group (2), as also
experienced by Mojon ¢z a/. (3). In both these studies the resi-
dents were dependent of help with their daily living, including
personal hygiene. The use of oral hygiene-related measures
aimed for independent individuals may not be appropriate
when the ability to manage oral hygiene is lost and large
amounts of plaque are generally present. The results could be
misleading. This presents a problem when interventions are
evaluated. Further it is a problem in evaluating oral health sta-
tus and oral treatment need in dependent individuals.

Analysis of the oral microbial flora and registration of varia-
bles according to food intake among the residents have been
suggested as suitable methods for measuring oral health in
dependent individuals (3). Under normal conditions, the com-
position of the oral micro-flora is balanced and oral pathogens
are seldom present. Knowledge about the oral microbial status
in dependent caretakers at special facilities is scarce.

The development of new caries cavities was a problem in
about 35% of the dependent individuals in the intervention
study performed by Mojon ¢z a/. (3). High numbers of acidic
micro-organisms such as mutans streptococci and lactobacilli,
constitute a risk of caries and root caries in particular (4). The
frequency of sugar-containing food intakes is strongly posi-
tively associated with the frequency and number of acidic
micro-organisms (5).

With impaired general health, opportunistic micro-organisms
such as Candida, Staphylococcus aureus, enteric rods and entero-
cocci are frequent (6, 7). Oral mucosal infections are also asso-
ciated with the presence of a large number of one or more of
these micro-organisms (8). In dependent individuals, who often
experience poorer general health, mucosal infections present a
major problem (9, 10).

The aim of the present pilot study was to describe and test
whether different amounts/levels of oral micro-organisms in
dependent individuals living at a special facility related to the
residents’ oral and general health and whether these amounts/
levels of micro-organisms could be described in terms of risk

categorization.

Study population and methodology

This study was approved by the Ethics Committee (Faculty of

Medicine, Uppsala University). An advocate gave informed
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consent when the residents themselves were not able to
decide.

The study was integrated in the system for dependent care-
takers in the new dental remuneration that became law in
Sweden in 1999. In addition to the standard oral health check,
a 3-day food record was kept and oral microbiological samples

were taken.

Subjects

A special facility for dependent caretakers with three wards,
each with 12 beds, was studied. Thirty-three individuals parti-
cipated.

The facility offered care not only for elderly caretakers but
also for younger adults, totally dependent individuals even if
the greater part of the residents were elderly. The majority
suffered from both physical and mental impairment even if
the facility was not specially aimed for demented residents.
The workload was seen as high.

The ward staff consisted of 22.75 nursing assistants and nur-
sing aides and 2.5 registered nurses. If needed during the

night, a mobile home care unit recruited a registered nurse.

Oral health check record

The oral health check followed a protocol that is practised in
an area comprising four counties in central Sweden. It includes
both a medical/nursing part and an odontology part. The med-
ical/nursing part includes data related to major diagnoses, phar-
macy treatment, functional impairments and nutritional
difficulties. A registered nurse was responsible for the data in
that part of the record.

The clinical oral health control included registration of
teeth, degree of gingival inflammation, restorations and
crowns/bridges/prostheses. Caries was registered as visible cav-
ities for the naked eye. Mouth dryness was registered when
the mucosa and tongue appeared dry and/or the dental mirror
could not move firmly over the oral surfaces. When the oral
mucosa and tongue were not normal, it was registered as a
mucosal infection. The amount of plaque accumulation was
registered in three levels and based on the results of clinical
observations. The general oral health was judged in three lev-
els. There was also a note stating whether or not the nursing
staff provided the resident with oral hygiene help and whether
there was any need for further oral/dental treatment. In that
case, the record was used as a referral to a dental team. This
was also the situation when the oral health control was incom-

plete due to the residents lacking ability to cooperate or other



circumstances. The clinical examination was made by a dental
hygienist and took place in the residents’ own rooms at the

facility, using a dental mirror and flashlight.

Food record

The food records were kept by the caregivers for each separate
food and fluid intake and nutritional supplements the residents
consumed during a period of three consecutive days. Fre-
quency and meal composition but not the amount was regis-
tered. The food records were analysed by counting the
number of times the residents had been given nutritional sup-

plements, in addition to normal meals.

Microbiological procedures

Duplicate samples for microbial analysis were collected,
1-2 weeks apart, by a trained dental hygienist and the author
(ILW.). For the result of the analysis a mean of the values of
the two measurements for each individual was calculated.

From dentate individuals with 210 teeth samples were taken
from supragingival plaque and from individuals with <10 teeth
or non-dentate individuals, from the dorsum of the tongue.
Supragingival plaque was collected with sterile toothpicks.
The sites that were sampled and pooled were mesially on the
upper-right first molar, distally on the upper-right first premo-
lar, mesially on the lower-left first molar and distally on the
lower-left first premolar, along the gingival margin. If these
sites were not present, other sites in similar teeth areas were
chosen. Then all four supragingival samples from each indivi-
dual were transferred to a bottle containing 3.3 ml of transport
medium VMGA III (11). The tongue sample was collected
with a sterile cotton pellet. To standardize the sampling area,
a plastic spatula with a circular hole, 15 mm in diameter, was
placed on the dorsal part of the tongue. The cotton pellet was
first swept along the margins of the hole and then back and
forth over the inside of the hole. The cotton pellet was then
placed in a bottle with 3.3 ml of transport medium VMGA III.
T'he samples were processed within 24 h.

For microbial analysis the samples were dispersed by sha-
king the transport bottles on a Whirlimixer (KeboLLab REAX
2000, V.W.R International Inc., Fagerstagaten, Sweden) for
10 s before dilution, from 10! to 10° in VMGA I (12). The agar
plates were inoculated with 0.1 ml portions of samples. The
supragingival plaque samples were analysed for total number
of bacteria growing anaerobically, growth of mutans strepto-
coccl, lactobacilli, Prevotella intermedial P. nigrescens and Fusobac-

terium nucleatum. The sample from the tongue was analysed

Wirdh et al. Oral bacteria and clinical variables

for total number of bacteria growing anaerobically and for
growth of P. intermedialP. nigrescens, F. nucleatum, Candida spp.,
S. aureus, enteric rods and enterococci.

Plates with Brucella agar, with 50 ml 17! defibrinated horse
blood, 20 ml1™' haemolysed human blood and 0.5 mg 1™
menadione, were incubated using the hydrogen combustion
technique (11) at 36 °C for 5-7 days. Plates with Mitis-Salivar-
ius-Bacitracin agar and Rogosa agar were incubated in an atmo-
sphere of 90% CO, and 10% N, at 36 °C for 3-5 days. Plates
with Sabouraud T agar, Staphylococcus agar, Drigalski agar and
Enterococcus agar were incubated aerobically at 36 °C  for
3-5 days. The detection limit was 20 colony-forming units
(CFU) mI™'. If possible, the number of the different micro-
organisms in a sample was calculated from their number on a
plate giving 30-300 colonies. The total number of bacteria
growing anaerobically, the number of P. intermedial P. nigrescens
and F. nucleatum were calculated from their growth on Brucella
agar plates. Prevotella intermedial P. nigrescens was identified as
black, indole-positive colonies showing dark-red fluorescence in
long-wave (360) UV light. Fusobacterium nucleatum was identified
as grey colonies with nacreous appearance of Gram-negative
long and slender cells with tapering ends. Mutans streptococci
were calculated from their growth on Mitis-Salivarius-Bacitracin
agar and identified as small, mucoid and irregular colonies.
Lactobacilli were calculated from their growth on Rogosa agar
and identified as Gram-positive rods. Candida albicans was calcu-
lated from their growth on Sabouraud T' agar plates and identi-
fied as lustreless and creamy whitish-pink or pink, colonies.
Staphylococcus aureus was calculated from its growth on Szap/ylo-
coccus agar plates. Colonies of §. aureus were distinguished from
S. epidermidis by their ability to degrade DNA on DNA agar
plates. Enterics were identified as large yellow or green colonies
of Gram-negative rods on Drigalski agar and enterococci on
Enterococcus agar plates as small brown colonies of Gram-positive
cocci surrounded by a black zone. In doubtful cases, further
identification was performed with API biochemical tests.

The agar plates were made at the laboratory with material
from Oxoid Ltd (Basingstoke, Hampshire, UK) and Difco
Laboratories, Becton, Dickinson and Company (Sparks, MD,
USA).

Microbiological categorization

The levels used in Tables 1 and 2 are based on the results
from microbial analysis of the oral flora in subjects aged 38-69,
with hyposalivation of different origins and their healthy con-
trols (12). For bacteria associated with caries a large number of

mutans streptococci got a higher point than a large number of
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Table 1. Group A - related to risk of caries development

Micro-organisms <0.1* >0.1 to <1* >1*
No growth = 0

Lactobacillus 1 2 3
Mutans streptococci 1 3 5

Levels based on total points: low <3, medium 3 to <4, high >4.
*% of total count of micro-organisms.

Table 2. Group B - related to impaired general health and risk
of mucosal infections

Micro-organisms <0.1* >01to<1* 21~

No growth = 0

Candida albicans, less violating 1
Candida albicans, more violating 1
Enterococci, less violating 1
Enterococci, more violating 1
Enteric rods, less violating 1
Enteric rods, more violating 1
Staphylococcus aureus, less violating 1
Staphylococcus aureus, more violating 1

WM WN WND WN
arOoapr>»OPS>ODd

*% of total count of micro-organisms.

lactobacilli (group A) (see Table 1). Candida albicans, S. aureus,
enterococci or enteric rods were judged as bacteria associated
with mucosal infection/impaired general health. We calculated
with high points for C. albicans and §. awureus in group Ba and
high points for enterococci and enteric rods in group Bb (see
Table 2).

Other signs of disturbed microbiological flora considered
were >5% of F. nucleatum and Prevotella intermedia and <20%
of streptococci. A level of 8 log 10 for the total amount of bac-

teria was also regarded as a general marker.

Statistical methods

To normalize the microbial data, the numbers were logarith-
mically transformed. Zero counts were treated as 1 CFU ml™.
For the analysis of possible associations between variables in
the oral health check record, food record and microbial risk
levels, gamma statistics were used. A value >0.500 was consid-
ered to have clinical relevance. The age of the residents was
categorized as follows: <60, 61-70, 71-80, 81-90 and >90 years
old. The correlation between residents’ age and number of
medicines was analysed using Spearman’s correlation coeffi-

cient with a 5% level of significance.

Results

A total of 33 residents participated in the study. There were

21 women and 12 men with a mean age of 79 years (range
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32-100 years). Of these, 55% had only natural teeth and 25%
had total prostheses in one or both jaws. One resident had a
fixed implant bridge in the upper jaw. Five residents had
mucosal infections and eight suffered from mouth dryness.

In terms of general health, all but one resident was reported
to have functional impairments at varying degrees. Ten of
them were not receiving help with oral hygiene.

Figure 1 shows the microbiological profile of the residents.
Five individuals had high levels (21) of C. albicans, S. aureus,
enterococci or enteric rods. Of these five individuals, two were
totally functionally impaired and three were sitting in a wheel-
chair. All five individuals had nutritional problems and
received help with oral hygiene (see Table 3). In microbiologi-
cal group A, four individuals were categorized at low level, five
at medium level and 12 at high level. These individuals had
>10 natural teeth and supragingival plaque samples were
taken. In microbiological group B (Table 4) the individuals
were placed according to how the microbiological profile was
weighted.

All but three tube-fed residents had a normal diet. Besides
the normal diet five residents were receiving nutritional sup-
plements. All these residents were reported by the nursing
staff to have nutritional problems.

When we looked for possible associations between microbial
levels and other variables, statistically significant correlations
were found for group A but not for group B, independent of
how we weighted the microbiological profile in group Ba and
group Bb. High-risk levels in group A correlated with severe
functional impairments which in turn correlated with more nat-
ural teeth, assistance with oral hygiene, nutritional problems
and nutritional supplements. Independent of the microbial cat-
egorization, there was a correlation between the number of
medications and mucosal infections and oral hygiene/oral
health. Seven residents had both poor oral hygiene and poor
oral health, while three had both good oral hygiene and oral
health. Twenty-two residents had acceptable oral hygiene and
oral health. One resident had poor oral hygiene and acceptable
oral health. Four residents were referred for further dental care
in addition to the oral health care check and related oral health
care activities at the facility. Only one of them had poor oral
health (see Fig. 2).

Discussion

The present study was performed on a limited study material
and it should be viewed as a pilot study. The results are not
unexpected. Already among community-dwelling older people

in Sweden associations have been found between functional
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Fig 1. The oral microbiological profile among the 33 examined residents living at the special facility. The boxes describe minimal and maximal val-

ues, the medians and extreme values (outliers) > one quartile distance from the quartiles (Saliv, Streprococcus salivarius; Sang, Streptococcus sanguis,
Mutans, Mutans streptococci; Sobrin, Streptococcus sobrinus, Lakto, Laktobacilli; Strept, Streptococci; Candi, Candida albicans; Coccer, Enterococci;
Entbake, Enteric rods; Staff, Staphylococcus aureus; ¥us, Fusobacterium nucleatum; Prevo, Prevotella intermedial Prevotella nigrescens).

status of the individual and aspects of oral health (13). Oral
health in dependent individuals at special facilities has been

reported to be poor (3). Somewhat surprising is that the

majority of our residents had acceptable oral health, a non-

defined expression. This is reflected by the fact that only one

of the residents with poor oral health was referred for dental
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Table 3. Description of the five individuals with high levels (>1)
of Candida albicans, Staphylococcus aureus, enterococci or
enteric rods

Individuals 1 2 3 4 5

Nutrition problems Yes Yes No No Yes
Nutrition supplements Yes Yes No No Yes
Total functionally impaired Yes No No No Yes
Help with oral hygiene Yes Yes No No Yes

Table 4. The distribution of the 33 examined residents in risk
group B according to how the microbiological profile was
weighted

Group Ba Group Ba Group Ba
(low level) (medium level) (high level) Total

Group Bb (low level) 16 2 0 18
Group Bb 2 5 1 8
(medium level)

Group Bb (high level) 0 3 4 7

Total 18 10 5 33

Group Ba: Candida albicans and Staphylococcus aureus are
weighted as more violating than enterococci or enteric rods.

Group Bb: Enterococci and enteric rods are weighted as more viol-
ating than Candida albicans and Staphylococcus aureus.

Levels based on total points: low <4, medium 4 to <6, high >6.

care. The decision not to refer could be due to short life
expectancy for the residents, lack of cooperation or, in some
cases, the opportunity to solve the problems at the facility by

a dental hygienist supporting the nursing staff.

¥=0.5<07 —»
¥=>0.7<09 —P Mucosal
y=>09 ® = mp

infections

Oral hygiene
assistance

problems ¢ > ( Dental status
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The oral health record or screening journal that was used in
this study is a non-validated instrument that has been devel-
oped and used in public dental service. The value of such an
instrument can be discussed, but in clinical practice we often
have to use easily manageable measurements, especially for
dependent and sometimes not cooperative patients. The prob-
lem with the present instrument is a wide range of subjective
judgements such as the ranking of mouth dryness. Mouth dry-
ness among elderly patients has been reported to be a consid-
erable problem (14), sometimes related to malnutrition and
poor general health (15). We found that a minor part of the
residents were suffering from mouth dryness and that there
was no significant association between mouth dryness and
other variables. This can be an effect of using an instrument
that is not sufficiently precise. Instead we did notice that the
number of medications and mucosal infections related to each
other, that can be due to mouth dryness. Mouth dryness has
been shown to increase with the number of medications (16)
and relate to oral mucosal infections (8).

Institutionalized elderly people have been found to have a
higher level of Candida and §S. aureus compared with non-insti-
tutionalized elderly individuals and to run a higher risk of
opportunistic infections (17). This group of patients often
requires help with daily oral hygiene as a result of physical
and/or mental impairments (3). Oral health care in nursing is a
low priority (18), a result of several interacting factors. It has

been shown that poor oral health is a risk indicator for

+— | Medications

Oral health

., V 4 \
4 » Oral hygiene
Nutrition

Fig 2. 'The correlations between microbiological
group A and oral health record variables/food
record. Statistical level for gamma is shown by
the different arrows.



all-cause mortality (19, 20), but it has not been established
whether poor oral health creates poor general health or vice
versa. Functional impairment has been said to influence the
amount of oral bacteria as well as the nutritional state and
physical status (21).

Compromised oral functional status has been found to be
associated with nutritional deficiency in very old people
(22, 23). In this study, we were not able to find any significant
correlation between dental status and nutrition or between oral
microbiological group B and nutrition. This could be due to
the small study material and time. The developments of
impaired oral and general health are processes over time. We
are now following the residents with repeated measurements
and we would therefore like to analyse future results before
drawing any further conclusions.

There was a correlation between nutrition and functional
impairment that correlated with levels in group A. This corre-
lation is probably easier to recognize. Acid formation in the
oral cavity starts immediately with the intake of fermentable
carbohydrates. The study results must also be considered in
relation to the way nutrition was measured. We did not regis-
ter serum albumin or other blood markers related to nutritional
status. The nursing staff at the studied facility was responsible
for the cooking procedures, after advice from a nutritional con-
sultant, with the exception of lunch that was obtained from
another facility in the neighbourhood. The meal order could
not be compared between the three wards at the studied facil-
ity. When the study started, we were planning to measure the
residents’ body mass index (BMI) but we soon realized that
height was never registered and weight only in extreme cases.
Nutritional measurements were therefore limited to registering
whether or not nutritional supplements were given and whe-
ther nutritional problems were obvious. This was further com-
plicated by the fact that nutritional supplements were to be
given only when prescribed by a doctor. In reality, they
appeared to be given more by chance when the staff noticed
that a resident had a poor appetite or perhaps difficulty feed-
ing him/herself due to functional impairment.

It is difficult to evaluate the level of oral health and oral
health care for dependent caretakers (3). All the nursing staff
cannot be expected to give high priority to oral health care (1),
nor can all caretakers (2). There can be days or periods during
which oral health care is of high quality and others when it is
minimal or even lacking. In these circumstances, it is irrelev-
ant to measure plaque amount. Gingival bleeding provides bet-
ter information, but pocket depths are often unable to
evaluate due to many residents’ non-ability to cooperate. Sim-

ilar circumstances exist in the caries situation. When the tooth
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restoration rate is high, a single cavity can spoil an entire
bridge construction and DMF rates will be misleading. There
is also a wide variation in dental status in this patient group,
from removable prostheses to natural teeth and fixed implant
bridges. The correlation between functional impairment and
natural teeth is important to consider. It points to the present
and future need of oral health care work among dependent
caretakers.

The need for methods to evaluate the total oral health situ-
ation over time has changed the direction of focus to instruments
that are not related to the dental status concerning dependent
individuals. For example, the development of an open caries
cavity is a relatively slow process that can be arrested with the
help of strict oral hygiene procedures, with or without antimicro-
bial products added (24). Daily oral hygiene also minimizes sys-
temic consequences of oral infections in elderly people (24).
T'his makes oral microbial analyses an attractive alternative to
the measurements of clinical variables when intervention studies
are evaluated and for planning of further treatment in depend-
ent caretakers. If such a method is also able to relate to general
health status, it would perhaps be easier to introduce in a general
care environment as an instrument to guide necessary and indi-
vidual oral health care activities. The project is ongoing and the
microbial categorizations will be further evaluated to decide
how the different micro-organisms ought to be weighted in rela-

tion to oral and general health.

Acknowledgements

We would like to thank dental hygienist Annette Holmén and
research assistant Petra Wahlén for their valuable help with

this study.

References

—

Wirdh 1, Berggren U, Hallberg LLR-M, Andersson L, Sérensen S.
Dental auscultation for nursing personnel as a model of oral health
care education: development, baseline, and 6-month follow-up
assessments. Acta Odontol Scand 2002; 60: 13-9.

Wardh I, Berggren U, Andersson L, Sérensen S. Assessments of

oo

oral health care in dependent older persons at nursing facilities.
Acta Odontol Scand 2002; 60: 330-6

3 Mojon P, Rentsch A, Budtz-Jorgensen E, Bachni PC. Effects of an
oral health program on selected clinical parameters and salivary
bacteria in a long-term care facility. Kur J Oral Sci 1998; 106: 827—
34.

4 Van Houte ]. Role of micro-organisms in caries etiology. J Dent Res
1994; 73: 672-81.

5 Fure S. Five-year incidence of caries, salivary and microbial condi-
tions in 60-, 70- and 80-year-old Swedish individuals. Caries Res
1998; 32: 166-74.

Int J Dent Hygiene 2, 2004; 185-192 | 191



Wirdh et al. Oral bacteria and clinical variables

6

9

10

11

12

13

15

Aldred M], Addy M, Bagg ], Finlay I. Oral health in the terminally
ill: a cross-sectional pilot survey. Spec Care Dent 1991; 11: 59-62.
Almstahl A, Kroneld U, Tarkowski A, Wikstrom M. Oral microbiota
at hyposalivation of different origins. Oral Microbiol Immunol 2003;
18: 1-8.

Dahlén G, Jonsson R, Ohman S-C, Nielsen R, Méller AJR. Infec-
tions of oral mucosa and submucosa. In: Slots J, Taubman MA,
eds. Contemporary Oral Microbiology and Immunology. St Louis, MI:
Mosby Year Book Inc., 1992: pp. 476-99.

Jorge ]JJ, de Almeida OP, Bozzo L, Scully C, Graner E. Oral mucos-
al health and disease in institutionalized elderly in Brazil. Commu-
nity Dent Oral Epidemiol 1991; 19: 173-5.

Samaranayake LP, Wilkieson CA, Lamey PJ, MacFarlane T'W. Oral
disease in the elderly in long-term hospital care. Ora/ Dis 1995; 1:
147-51.

Moller O, Mollerb A. Some methodological considerations for
anaerobic cultivation. Acta Pathol Microbiol Scand 1961; 51 (Suppl.
144): 245-47.

Almstahl A, Wikstrom M, Kroneld U. Microflora in oral ecosystems
in primary Sjégren’s syndrome. J Rheumatol 2001; 28: 1007-13.
Avlund K, Holm-Pedersen P, Morse DE, Viitanen M, Winblad B.
Tooth loss and caries prevalence in very old Swedish people: the
relationship to cognitive function and functional ability. Gerodontol-
ogy 2004; 21: 17-26.

Cassolato SF, Turnbull RS. Xerostomia: clinical aspects and treat-
ment. Gerodontology 2003; 20: 64-77.

Dormenval

V, Budtz-Jorgensen E, Mojon P, Bruyére A,

Rapin C-H. Associations between malnutrition, poor general

192 | 107 Dens Hygiene 2, 2004; 185-192

16

17

18

19

20

21

22

23

24

health and oral dryness in hospitalised elderly. Age Ageing 1998; 27:
123-8.

Nederfors T, Isaksson R, Mornstad H, Dahlof C. Prevalence of
perceived symptoms of dry mouth in an adult Swedish population
— relation to age, sex and pharmacothearpy. Community Dent Oral
Epidemiol 1997; 25: 211-6.

Honda E. Oral microbial flora and oral malodour of the institution-
alised elderly in Japan. Gerodontology 2001; 18: 65-72.

Wardh I, Hallberg LR-M, Berggren U, Andersson L, Sorensen S.
Oral health care — a low priority in nursing. Scand J Caring Sci 2000,
14: 137-42.

Jansson L, Lavstedt S, Frthiof L. Relationships between oral health
and mortality rate. J Clin Periodontol 2002; 29: 1029-34.

Hamalainen P, Meurman JH, Keskinen M, Heikinen E. Relationship
between dental health and 10-year mortality in a cohort of commu-
nity-dwelling elderly people. EurJ Oral Sci 2003; 111: 291-6.

Tada A, Watanabe T, Yokoe H, Hanada N, Tanzawa H. Oral bac-
teria influenced by the functional status of the elderly people and
the type and quality of facilities for the bedridden. J App/ Microbiol
2002; 93: 487-91.

Mojon P, Budtz-Jorgensen E, Rapin C-H. Relationship between
oral health and nutrition in very old people. Age Ageing 1999; 28:
463-8.

Marshall TA, Warren JJ, Hand ]S, Xie X]J, Stumbo PJ. Oral health,
nutrient intake and dietary quality in the very old. J Am Dent Assoc
2002; 133: 1369-79.

Shay K. Infectious complications of dental and periodontal diseases
in the elderly population. CID 2002; 34: 1215-23.



Copyright of International Journal of Dental Hygiene is the property of Blackwell
Publishing Limited and its content may not be copied or emailed to multiple sites or
posted to a listserv without the copyright holder's express written permission.
However, users may print, download, or email articles for individual use.



