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Oral health and oral implant status in edentulous patients with implant-supported dental prostheses
who are receiving long-term nursing care

Aim: The aim of this study was to investigate oral health and oral implant status in a group of edentulous

patients receiving long-term residential or nursing care (LTC), all of whom had implant-supported fixed or

removable dental prostheses.

Material and methods: A dental examination was performed on a total of 3310 patients receiving LTC

and from this population 35 edentulous patients in whom dental implants had been placed formed the

cohort for this study. All examinations were performed by a specialist in hospital dentistry and took place in

the patients’ own home environment. Oral health was assessed by means of a protocol which evaluated

oral hygiene status, possible oral mucosal inflammation and oral mucosal friction levels. Any problems

with the implant-supported prosthesis, implant mobility or other complications were also assessed. In

addition, patients were asked about any oral symptoms and their usual oral hygiene procedures.

Results: About half of the subjects (17/35) were registered as having no/mild inflammation with 18 of 35

having moderate/severe inflammation. Twelve of the 35 patients had good/acceptable oral hygiene and 23

of 35 had poor/bad oral hygiene. Twenty-one of the 35 patients depended on help from the nursing

personnel for their daily oral hygiene procedures. Obvious problems with food impaction were noted in 11

patients. A total of 229 implants had been placed in 43 jaws supporting 40 full arch-fixed prostheses and

three implant-borne overdentures. There was no evidence of mobility or fractures of either the implants or

the prostheses. Fifteen implants showed some exposed screw threads. Pus was exuding from one implant

site and general peri-implant gingival hyperplasia was noted in two patients. Twenty-four patients were

completely satisfied with the function and appearance of their implant-supported prostheses. Two patients

were totally dissatisfied.

Conclusion: This study indicates that oral implant therapy can be considered as a treatment of choice in

elderly patients, even if oral hygiene is sub-optimal.
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Introduction

The ideal oral rehabilitation of edentulous patients

may require the installation of endosseous implants

to support a fixed or removable prosthesis. Good

long-term clinical results have been demonstrated

in this group of patients, particularly in cases where

conventional prosthodontic treatment has failed, or

is unacceptable to the patient1–3.

A regulation was introduced by the Swedish

National Dental Health Care Insurance4,5 in 1999

which stipulated that increased economic support

should be given for the dental care of persons who,

due to disease or handicap, were dependent on aid

from nursing personnel for their daily activities.

This support is intended for all those receiving

long-term residential or nursing care (LTC). This

includes care given in nursing homes or homes for
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the elderly (NH), or high dependency care given in

a patient’s own home with the assistance of visiting

nursing personnel (HC). Being enrolled in this type

of care entitles the recipient to an annual, free-of-

charge, oral health examination on a voluntary

basis. This population group is also entitled to re-

ceive whatever is considered as necessary dental

treatment on the same economic basis as medical

treatment, with a set low fee.

Aim

The aim of this study was to investigate the oral

health and oral implant status in a specific group of

edentulous patients receiving long-term residential

or nursing care as described above. All the patients

examined had implant-supported fixed or remov-

able dental prostheses.

Materials and methods

This cohort study was carried out in a county in the

south-west of Sweden. The subjects were receiving

LTC, either in NH and in municipal HC.

The inclusion criteria were edentulous patients

who had been treated with dental implants to

achieve full oral rehabilitation. The initial exami-

nation was carried out by dental hygienists as part

of a visiting oral health examination of patients

within LTC; patients who all had accepted the

annual free-of-charge, oral health examination on

a voluntary basis. Patients, who fitted the inclusion

criteria, were enrolled in the study group and a

second examination was performed by a single

specialist in hospital dentistry. The visual chair-side

or bedside oral examinations took place in the pa-

tient’s own home environment, using a dental

mirror and a halogen lamp.

A total of 3310 subjects (1236 male and 2074

female), were assessed in the initial screening

examination. From this population 38 patients met

the inclusion criteria. Three patients were removed

due to severe health problems. The final study

group consisted therefore of 35 patients (12 male

and 23 female) with a mean age of 84.1 years.

Oral health was estimated by means of a previ-

ously reported study protocol which evaluates oral

hygiene status, oral mucosal inflammation and oral

mucosal friction6–10.

Oral hygiene status, recorded for teeth and

dentures by means of a modified plaque index, was

estimated on a four-level scale as good, acceptable,

poor or bad7,8, with:

• good indicating good oral hygiene, with absence

of visible plaque on teeth or dentures

• acceptable indicating acceptable oral hygiene, with

negligible accumulation of plaque

• poor indicating less good oral hygiene, with

moderate accumulation of plaque

• bad indicating bad oral hygiene, with abundant

amount of plaque.

Oral mucosal inflammation, expressed as a

mucosal index, was estimated on a four-level scale

as no inflammation, mild, moderate or severe inflam-

mation7,8, with:

• no inflammation indicating a normal appearance

of the gingiva and oral mucosa

• mild inflammation indicating slight changes in

colour and/or form of the gingiva and/or slightly

red keratinised mucosa, including red spots indi-

cating inflamed salivary duct orifices

• moderate inflammation indicating marked redness

and oedematous gingiva, bleeding easily when

pressure is applied, and/or marked redness of ker-

atinised mucosa and/or salivary duct orifices and/or

ulceration(s) caused by denture(s) and/or hyper-

plasia caused by denture(s)

• severe inflammation indicating severe redness with

severe gingival swelling, spontaneously bleeding

gingiva and/or severely red and oedematous palatal

mucosa; including proliferations, inflamed hyper-

plasias or bleeding oral mucosa.

Dry mouth was recorded by means of the

mucosal friction index, as none, some or obvious

dryness10 with:

• no dryness indicating absence of friction between

the dental mirror and the buccal mucosa

• some dryness indicating some friction between the

dental mirror and the buccal mucosa, but no ten-

dency of the mirror to stick to the buccal mucosa

• obvious dryness indicating obvious dryness be-

tween the dental mirror and the buccal mucosa,

where the mirror sticks or shows a tendency to

stick to the buccal mucosa.

The number of implants, the type of prosthetic

construction, possible implant mobility and other

complications were also recorded. In addition, a

short questionnaire was completed regarding sub-

jective oral comfort and any oral hygiene proce-

dures performed.

Results

Approximately half of the subjects (17/35) were

registered as having no inflammation to mild

inflammation with 18 of 35 showing moderate to

severe inflammation. Twelve of the 35 patients had

good/acceptable oral hygiene and 23 of 35 had

poor/bad oral hygiene (Table 1). Twenty-one of the

35 patients were dependent on help from the
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nursing personnel for their daily oral hygiene

procedures, with the remaining 14 able to perform

their own oral hygiene. The latter group scored

better in both oral hygiene measures and gingival

inflammation than the group who were dependent

on nursing help (Table 1). No statistically signifi-

cant difference was found between patient-

performed and staff-performed oral hygiene

procedures, regarding degree of oral inflammation.

Eleven subjects showed evidence of food impaction

at the time of examination.

Implant-supported prostheses in both the upper

and lower jaw were noted in eight patients (8/35),

where all except one were fixed prostheses. Eight of

the remaining 27 patients had fixed implant-sup-

ported prostheses in the maxilla only. The remain-

ing 19 patients had mandibular implant-supported

prostheses only, of which 17 were fixed and two

were removable. In total, 229 implants had been

installed in 43 jaws, supporting 40 full arch-fixed

prostheses and three implant-borne overdentures.

No mobility or fractures of the implants or

prostheses were recorded. One overdenture in the

mandible showed inadequate retention.

Fifteen implants exhibited some exposed threads

on the buccal aspect, and pus was evident at one

implant site. Peri-implant gingival hyperplasia was

noted in two patients.

Eight patients recalled having had their fixed,

implant-supported prosthesis for more than

15 years, four of these for more than 25 years.

None of the patients were registered as showing

obvious oral dryness of the oral mucosa.

When questioned about their subjective experi-

ence, 24 of the 35 patients were satisfied with all

aspects assessed – namely, they were content with

their prosthesis, chewing ability, speech and taste.

Two patients, both with fixed prostheses, stated

that they were not satisfied when asked about

these aspects. The remaining nine gave answers

that included both ‘satisfied’ and ‘don’t know’.

Five patients reported smoking. Three of this

group showed no inflammation, with moderate

inflammation being recorded in two patients.

Discussion

In this study, some patients recalled having had

their fixed, implant-supported prostheses for several

decades, indicating that this was a good option for

treatment in elderly patients. Most of the patients

were provided with fixed implant-supported pros-

theses, with about five–six implants/jaw. The reason

for this could be the former (up to July 2008) gen-

erous policy from the Swedish Dental Insurance,

facilitating this type of restoration with economic

subventions in persons aged 65 years or older.

Maintaining acceptable oral function (i.e. masti-

cation, phonetics, oral hygiene, chewing comfort

and aesthetics) is important within elderly care in

order to prevent deterioration in nutritional status

as indicated by low body mass index scores11.

Treatment with oral implants is a well-established

way to reduce the effect of total edentulism and to

improve oral function12. In addition, self-confi-

dence may be increased13. Edentulous patients

with diseases affecting motor skills may particularly

benefit from implant treatment14, as may patients

prone to infection15.

One regrettable aspect is the negative opinion of

dentists towards a well-organised community ap-

proach16 even if, in Sweden, there are increased

resources to meet the oral needs of the elderly4,5.

As Bryant et al.17 have expressed:

The dental profession has been so successful in moti-

vating independent adults to improve their oral health

that oral diseases are now becoming a problem of old

age, particularly for those who have lost the ability to

care for themselves.

The elderly population is increasing in the Wes-

tern world and the future need for supportive care

will undoubtedly increase. Before older people

Table 1 Oral hygiene (OH) status in

relation to oral mucosal inflamma-

tion (inflammation) on patient level,

registrations in implant-jaw. Eight

patients had implant constructions in

both jaws, and their worst registered

jaw is noted (n = 35).

Toothbrushing

performed by

the patient

Toothbrushing

with help n

Good/accept OH + no/mild

inflammation

7 3 10

Good/accept OH + moderate/severe

inflammation

1 1 2

Poor/bad OH + no mild

inflammation

2 5 7

Poor/bad OH + moderate/severe

inflammation

4 12 16

n 14 21 35
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reach this situation the dental profession should

prepare them for the future by providing a satis-

factory oral environment that they are able to

maintain, as concluded by Nordström18.

If oral hygiene procedures and dental treatment

become difficult to perform in an optimal way,

some deterioration of oral status might be regarded

as unavoidable, However, the vulnerability of

persons in need of daily care should be recognised

and it should be understood that this group may

also have lost the ability to gain access to medical

and dental care19.

With this in mind, the responsibility of dentists to

give supportive periodontal therapy20 should con-

tinue even if patients become dependent on others

for their daily living needs.

Restoring the dental function of elderly patients

with implant restorations is one way to maintain or

increase oral function and comfort. Even if the

patient and/or the nursing staff are unable to

maintain ideal oral hygiene this study indicates that

good function can be preserved. There is a need to

increase the knowledge of nursing staff within LTC

regarding the importance of oral care, as main-

taining acceptable oral health in this group has long

been considered an urgent concern21,22. The

maintenance of acceptable oral hygiene is of

utmost importance, particularly when general

health is decreasing, as oral co-morbidities of many

chronic diseases are well recognised23–26. Further-

more, the use of overdenture constructions

requiring only a few implants27–29 with retention

by means of balls, bar attachments or magnets as

required, should be considered more often. This

concept involves less invasive surgical procedures

and removable prostheses allow easier manage-

ment by patients and/or nursing staff in providing

acceptable oral hygiene. This approach is supported

by the conclusion in the McGill consensus state-

ment on overdentures30, which states that there is

overwhelming evidence that a two-implant over-

denture should become the first choice of treat-

ment for the edentulous mandible.

Conclusion

This study indicates that oral implant therapy can

be considered as the treatment of choice in elderly

patients, even when oral hygiene is not optimal.
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den, 1995. Thesis.

19. Holzman JM, Akiyama H. Symptoms and the

decision to seek professional care. Gerodontics 1985; 1:

44–49.

20. Renvert S, Persson R. Supportive periodontal

therapy. Periodontology 2000 2004; 36: 179–195.

21. Ettinger RL, Pinkham JR. Dental care for the

homebound – assessment and hygiene. Aust Dent J

1977; 22: 77–82.

22. Mersel A, Babayof I, Rosin A. Oral health needs of

elderly short-term patients in a geriatric department

of a general hospital. Spec Care Dentist 2000; 20: 72–74.

23. Mojon P, Budtz-Jorgensen E, Michel JP, Lime-

back H. Oral health and history of respiratory tract

infection in frail institutionalised elders. Gerodontology

1997; 14: 9–16.

24. Scannapieco FD, Papandonatos GD, Dunford

RG. Associations between oral conditions and respi-

ratory disease in a national sample survey population.

Ann Periodontol 1998; 3: 251–256.

25. Yoneyama T, Yoshida M, Matsuri T, Sasaki H.

Oral care and pneumonia. Lancet 1999; 354: 515.

26. Shay K. Infectious complications of dental and peri-

odontal diseases in the elderly population. Clin Infect

Dis 2002; 34: 1215–1223.

27. Merische-Stern R et al. Peri-implant mucosal as-

pects of ITI implants supporting overdentures. A five-

year longitudinal study. Clin Oral Implants Res 1994; 5:

9–18.

28. van Kampen FM et al. Masticatory function with

implant-supported overdentures. J Dent Res 2004; 83:

708–711.

29. Att W, Stappert C. Implant therapy to improve

quality of life. Quintessence Int 2003; 34: 573–581.

30. Feine JS, Carlsson GE, Awad MA et al. The McGill

consensus statement on overdentures. Mandibular

two-implant overdentures as first choice standard of

care for edentulous patients. Gerodontology 2002; 19:

3–4.

Correspondence to:

Rita Isaksson, Maxillofacial Unit, Division of Hos-

pital Dentistry, Specialisttandvården, Länssjukhu-

set, 301 85 Halmstad, Sweden.

Tel.: +46 (0)35 13 40 00

Fax: +46 (0)35 21 51 59

E-mail: rita.isaksson@lthalland.se

� 2009 The Authors

Journal compilation � 2009 The Gerodontology Society and John Wiley & Sons A/S, Gerodontology 2009; 26: 245–249

Oral health and oral implant status in the elderly 249


