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There is ample evidence that oral health and the re-
habilitation of the chewing apparatus, such as via

dental prostheses, have manifold ramifications for pa-
tients. During the past 2 decades, a field of research
concerned with patient outcomes of dental and pros-
thetic therapy has emerged.1–6 Simply inquiring about
patients’ general satisfaction with dental prostheses

often does not suffice when assessing the impact of
dental treatment on patients. Detailed questions with
regard to specific aspects of the prostheses give insight
into which aspects are improved by dental prostheses
with or without implant support. Such factors include
satisfaction with comfort, esthetics, ease of cleaning,
and chewing function. However, data generated by
such variables do not capture the impact of different
types of prostheses on the activities of daily life. Oral
health–related quality of life (OHQOL) has been de-
fined as a more comprehensive multidimensional as-
sessment of the consequences of prosthetic rehabili-
tation.7,8 OHQOL can be defined as the part of quality
of life that is affected by a person’s oral health. In par-
ticular, this term captures how oral health affects the
person’s ability to function (eg, bite, chew, speak),
psychologic states (such as self-esteem and satisfac-
tion with appearance), social factors, and pain/dis-
comfort related to oral health.9

Purpose: To review the influence of prosthodontic and dental implant treatment on
patient satisfaction and oral health–related quality of life (OHQOL) based on a
systematic search of the literature. Materials and Methods: A systematic literature
search was carried out for articles published between 1960 and February 2003.
Details of the search process and results were reported in Part 1 of the study (Int J
Prosthodont 2004;17:83–93). The included studies were categorized and evaluated
according to their level of evidence, following the guidelines of the Agency for Health
Care Policy and Research. The characteristics and content of the studies were
analyzed and tabulated. Results: Among the 114 included studies, there were 76
publications reaching evidence level III. The results showed that the effects of
compromised oral health are not limited to traditional clinical aspects, but can
considerably affect patients in various activities of daily life. Twenty-four of the 38
investigations with evidence levels I and II dealt with implant stabilization of complete
mandibular prostheses, comparing implant prostheses to conventional complete
dentures. Fully edentulous patients experience negative impacts on OHQOL from their
condition. They benefit significantly from the use of dental implants to support
mandibular prostheses. However, support by more than 2 implants does not appear to
further significantly increase patient satisfaction and OHQOL. Conclusions: To date,
research in the field of patient-based outcomes has concentrated on dental implant
treatment for the edentulous patient. Other prosthetic treatments such as single
crowns, fixed and removable partial dentures, or further treatment concepts (eg, the
shortened dental arch concept) are not well represented. The use of patient-centered
outcome measures can help to find an individual, patient-oriented prosthetic solution.
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The purpose of this review was to investigate the in-
fluence of prosthetic restorations on patients’ OHQOL
and satisfaction on the basis of 114 clinical studies.
These studies were located by a systematic literature
search, covering the period between 1960 and February
2003, which was complemented by a manual search.
Among the 207 publications identified, there were 114
relevant studies, with 24,863 patients studied in total.10,11

The materials and methods, particularly the search strat-
egy, have been described in Part 1 of this article.10

The central research question to be answered was:
What are the effects of prosthodontic treatment on
patient satisfaction and OHQOL in adults?

Materials and Methods

A systematic literature search was carried out for arti-
cles published between 1960 and February 2003. The
studies included were categorized and evaluated ac-
cording to their level of evidence following the guide-
lines of the Agency for Health Care Policy and Research
(AHCPR).12 Further details of the search process and
results have been reported in Part 1 of the study.10

Results

Studies with Low Levels of Evidence (AHCPR
III) and the Development of the Instruments

Among the articles with a low level of evidence, the re-
sults of 76 studies with evidence level III, ie, nonex-
perimental studies, will be discussed.13–88 These are es-
sentially retrospective studies performed primarily in
edentulous populations.

The findings of this group of basic research identi-
fied OHQOL as a multidimensional concept compris-
ing clinical effects on psychosocial dimensions.

The most important study from this period is from
1967, written by Carlsson et al,21 who investigated the
satisfaction of wearers of complete dentures. This
study already included psychosocial aspects. Whereas
approximately 90% of subjects reported satisfactory
adaptation to their complete denture, 24% complained
about  insufficient retention of the mandibular pros-
thesis, and another 20% regarded their prosthesis as
an “impediment.” 

Other retrospective studies, usually focused on general
satisfaction, produced very high satisfaction rates of 83%,
averaged from all types of treatments (the percentage has
been calculated as the mean value of general satisfaction
from all studies using visual analog scales [VAS]) (SD =
12.4).18,20,21,29,31,33,36,45,50–53,60–62,64,66,67,72,73,75–77,79–82,86,88–103

High general satisfaction, however, did not exclude spe-
cific explicit criticisms. The high general satisfaction score
may be related to the fact that general questions usually

yield more positive responses than narrowly focused
items.104 The criteria for the assessment of patient satis-
faction in this early period were basically confined to tra-
ditional clinical factors such as esthetics, fit, chewing abil-
ity, or simply general satisfaction. The consequences of
inadequate prosthetic therapy, however, are not limited to
these traditional, mainly clinical factors, but can consid-
erably affect patients in various activities of daily life.
Elderly patients, who often suffer from general medical ail-
ments, are particularly exposed to the dangers of malnu-
trition and social isolation, which can aggravate general
infirmity and frailty.20,41,50,51,105

A higher quality of investigation emerged with a
study by Smith and Sheiham,23 published in 1979, on
the negative effects suffered by elderly people as a re-
sult of prosthetic therapy and poor oral health. The au-
thors visited 254 patients over 65 years old (74% of
whom were totally edentulous) and conducted a struc-
tured interview. In this way, participants could voice
their concerns freely. A quarter of the interviewees re-
ported pain when eating and 41% needed more time
for chewing because of insufficient chewing ability. As
a result, patients reported (psychologic) discomfort
when eating in company. For the first time, the rela-
tionship between unsatisfactory prostheses and daily
activities became evident. This created a demand for
a specific instrument for data elicitation that could ad-
equately capture the psychosocial effects of impaired
oral health. 

Publications on the Development of Instruments
to Specifically Assess OHQOL

Almost another 10 years passed before Cushing et al24

proposed the inclusion of social and psychologic fac-
tors into the indices of dental epidemiology in a 1986
publication. They found that existent indices, such as
DMFT, were ineffective for expressing the subjective
oral health experiences of patients, since individual
experiences regarding the oral situation are variable
and include psychosocial components. In this study, the
authors devised “socio-dental indicators” for evaluat-
ing the effects of dental diseases.

Subsequently, further indices were developed and
applied, for instance, the Geriatric Oral Health
Assessment Index38 in 1990 or the Dental Impact
Profile39 in 1993. Another approach was to combine
several highly specific indices into larger questionnaire
batteries.16,26 These indices as well as the use of generic
quality-of-life instruments, such as the Short Form 36,
did not yield convincing results, in the latter case be-
cause they were nonspecific and thus not sensitive
enough to capture changes in oral health.43,98 It is also
obvious that measurement instruments specifically de-
veloped for oral health are superior to general indices
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in prosthodontic applications.43,98 One instrument has
prevailed in terms of frequency of use: the Oral Health
Impact Profile (OHIP), introduced by Slade and Spencer
in 1994.40 It was based on Locker’s2 concept of how oral
health affects quality of life, which in turn is an adap-
tation of the 1980 World Health Organization’s defini-
tion of “Impairments, Disabilities, and Handicaps.“106

The OHIP was refined extensively and today several val-
idated translations are available. In addition, shortened
versions with 14 and 20 items have been introduced,
including the 20-item form OHIP-EDENT, which is de-
signed specifically for edentulous populations with re-
gard to prosthetic therapy.98,107,108 In addition, the index
proved its high ability to discriminate among different
patient populations in further investigations.42–44

Studies with High Levels of Evidence (AHCPR I
and II)

In this section, 38 investigations with evidence level I
and II are presented. Most publications focused on
edentulous patients (Table 1). Among the 17 studies
with evidence level Ib (randomized controlled trials
[RCT]), there were 16 papers dealing with complete
denture therapy. All 17 studies included implant ther-
apy. A similar distribution of therapeutic approaches is
found among the studies with evidence levels IIa and
IIb. Studies focusing on the treatment of edentulous pa-
tients with implant prostheses dominate the picture;
there are a limited number of reports on implant treat-
ment of partially edentulous jaws.

Treatment options for the edentulous maxilla.
Two RCTs were identified that dealt with the treatment
of the edentulous maxilla.96,98 Both studies were con-
ducted using a crossover design. Chewing ability and
satisfaction were assessed with VAS and categorical
scales. Compared to the pretreatment evaluation with
conventional dentures, one study showed increased
satisfaction after insertion of implant-supported re-
movable overdentures; however, there was no differ-

ence between dentures with and without palatal cov-
erage.96 The second study was able to demonstrate a
higher degree of general satisfaction, better speech
quality, and more ease of cleaning with removable
overdentures than with fixed implant-supported pros-
theses (Table 2a). Nine of 13 patients chose the re-
movable overdentures at the end of the trial.98 Further
studies with evidence levels IIa and IIb came to varied
conclusions. There is general consensus that implants
in the edentulous maxilla appear to be a recommend-
able option, especially for patients who show unfavor-
able anatomic conditions or fail to adapt to conventional
treatment.92,100,109,110 In most cases, completely eden-
tulous patients gave less favorable ratings to conven-
tional mandibular prostheses because the anatomic
condition of the maxilla often allowed acceptable re-
sults even with conventional removable prostheses.96

Treatment options for the edentulous mandible.
Twenty-four of the 38 investigations with evidence
levels I and II dealt with implant-supported com-
plete mandibular prostheses, comparing implant 
prostheses to conventional complete den-
tures.89,93–95,97,99,102,108,111–126 Implant-supported pros-
thetic devices were generally judged more favorably in
patients’ subjective ratings and created higher general
satisfaction rates (Table 2b). Most authors support a
simple bar construction or ball attachments for over-
dentures.92,94,97,99,114,115,117,124,102,109,116,120,122,125–127

Placement of more than 2 implants does not appear to
further increase patient satisfaction.89 The postulated
advantages of fixed implant-supported prostheses (ie,
that they simulate the physiologic situation more
closely and are more stable) were also put into per-
spective.93,95,112 Surprisingly, about half of all patients
preferred removable overdentures to fixed partial den-
tures in 1 randomized crossover trial for specific rea-
sons: Those who judged stability and chewing ability
as the more important factors chose fixed prostheses,
while those who judged ability to clean and esthetics
more important selected removable overdentures.131

Strassburger et al

Volume 19, Number 4, 2006 341

Table 1 No. of Articles Retrieved by the Search After Application of Inclusion Criteria: 
Categorized by Oral Situation

AHCPR evidence level

Ia Ib IIa IIb

Edentulous
Maxilla 0 1689,93–99,102,111–117 6109,110,118–120,127 1291,92,100,101,103,108,121–126

Mandible 0 1689,93–99,102,111–117 5109,118–120,127 1191,92,101,103,108,121–126

Partially edentulous
Maxilla 0 0 1129 1103

Mandible 0 1128 2129,130 290,103

Single tooth restorations
Maxilla 0 0 0 0
Mandible 0 0 0 0
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Table 2a Main Outcomes of the Studies on Treatment of the Edentulous Maxilla

Outcome measure Removable implant overdenture Fixed implant prosthesis Conventional removable denture

OHQOL N/A N/A Within-group improvement of 15 points
(OHIP-49) after remake (P = .02)108

Satisfaction Very high ratings (CAT scales)100; Very high ratings (CAT scales) Significantly higher satisfaction
significant improvement compared 3 years posttreatment103; significantly than mandibular complete
to conventional complete dentures, less satisfaction than with removable dentures50; slight improvement
no difference with and without overdentures (40 mm on 100-mm after remake96

palates96 VAS) (P = .003)98

Additional sources 92,98 22,89,91,92,94,100,101,109

Esthetics Very high ratings (CAT scales)100 Very high ratings of general satisfaction Mostly high ratings after remake50

(CAT scales) 3 years posttreatment 
(70% of patients)103; significantly
lower ratings of esthetics than with 
removable overdentures (17 mm on 
100-mm VAS)98

Additional sources 22

Chewing ability Very high ratings (CAT scales)100 90% of patients have optimal chewing Often reduced chewing ability; slight
function103 improvements after remake9

Additional sources 92,98 98 22,92,101

Cleaning ability Significantly easier to clean compared Significantly harder to clean than Very favorable ratings
to fixed prostheses (P = .004)98 removable overdentures (49 mm on 

100-mm VAS)98

Stability, comfort Very high ratings (CAT scales)100 90% of patients have optimal chewing Often poor but usually better than in  
function (CAT scales)103 the mandible22; slight improvement

after remake50

Additional sources 92 89,92,100–102

Speech function Very high ratings (CAT scales)100; Significantly worse than removable Reduced ratings; slight improvements
significantly better than fixed overdentures (40 mm on 100-mm after remake
implant prostheses98 VAS scales) (P = .036)98

Additional sources 92 103 50,92,100,101

Table 2b Main Outcomes of the Studies on Treatment of the Edentulous Mandible

Outcome measure Removable implant overdenture Fixed implant prosthesis Conventional removable denture

OHQOL Significant 34.5-point within-group Significant 31-point within-group Comparable results to removable over-
improvement (OHIP-49)111 improvement (OHIP-49) (P = .001)108 dentures in patients who are well-adapted

to conventional dentures (OHIP)120

Additional sources 108,109,120 108,109,111

Satisfaction 30.7-mm within-group improvement 33.5-mm within-group improvement Comparable satisfaction to removable 
(100-mm VAS) following treatment (100-mm VAS) following treatment overdentures in patients who are well
(P = .0001)93 (P = .0001)93 adapted to conventional dentures120; 

otherwise poor ratings (see additional 
sources)

Additional sources 74,92,94,95,97,99,102,108,109,113–115,117,121, 103,108,118,119,123 91,92,97,99,101,108,109,113,117–119,121–126

122,124–126

Esthetics 25.4-mm within-group improvement 25.5-mm within-group improvement Worse ratings than implant prostheses93; 
(100-mm VAS) following treatment (VAS) following treatment improved ratings after remake50

(P = .0001)93 (P = .0001)93

Additional sources 89,92,121,122,125 103,118,119 89,92,118,119,121,122,125

Chewing ability “No impact“ (OHIP-49) for 87% 67% of patients have optimal Only 16% have “no impact“ (OHIP-49);
following treatment111 chewing function (self-ratings)118 improved after remake111

Additional sources 74,92–95,97,99,102,117,121,122,124–126 93,103,119,123 74,91,92,94,97,99,101,102,117–119,121–126

Cleaning ability Decisive factor for choice of More difficult than with removable Very favorable ratings
prosthesis in crossover comparison overdentures93

with fixed mandibular prosthesis93

Stability, comfort Acceptable retention with ball or 90% of patients gave “optimal” self- Often poor ratings; slight improvement
bar attachment115 ratings to fixed prostheses for stability118 after remake

Additional sources 74,92,95,99,112,114,117,121,124,125 103,119,123 74,92,99,101,102,117–119,121,124,125

Speech function 22.6-mm within-group improvement 26.7-mm within-group improvement Often poor ratings; slight improvement
(VAS) following treatment (VAS) following treatment after remake
(P = .0001)93 (P = .0001)93

Additional sources 92,117,122 103,118,119 92,93,101,117–119,122
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It appears to be certain that OHQOL as measured by
the OHIP can be significantly improved by the use of
mandibular prostheses stabilized by 2 implants in eden-
tulous patients. Awad et al111 investigated the positive
impact of implant-supported overdentures in edentulous
mandibles in a randomized controlled clinical study. All
subscales of the OHIP showed higher values within the
implant group. Conventional complete denture treat-
ment can lead to relatively high degrees of OHQOL in
patients who have adapted well to the prostheses.120

The data from the studies identified in this section used
the Patient/Problem, Intervention, Compared to, and
Outcome (PICO) format question: In completely eden-
tulous adults at least 18 years of age, what is the effect
of removable mandibular overdentures retained by 2
osseointegrated implants in the anterior mandible com-
pared to removable mandibular dentures without im-
plants on patient satisfaction, as measured using a VAS?

In 3 publications, enough data were reported to per-
form a meta-analysis of the data.89,94,116 An inverse
variance weighting was used to pool the results of the
3 studies according to sample size. In all 3 cases, gen-
eral satisfaction was the measured construct. The an-
chor points were comparable in all 3 cases (“not at all
satisfied,” “very/highly satisfied”). The only difference
with regard to other publications was that graded 10-
point scales had been used. The reported data were
multiplied by 10 to make the outcome comparable to
other studies that used 100-mm VAS. The computed
overall weighted mean difference was 16.4 units (95%
confidence interval: 13.1–19.7). The difference between
the 2 treatments was significant (P < .0001).132

Treatment options for the partially edentulous
patient. Investigations of fixed partial denture restora-

tions or removable partial dentures are clearly under-
represented (Table 1). There is still a great need for re-
search. Only 1 RCT by Kapur et al99 dealing with the
shortened mandibular arch could be identified (Table
2c). A second study exploring this topic was a con-
trolled trial without randomization by Kuboki et al,130

which reached evidence level IIa. Both investigations
favored implant-supported prostheses over conven-
tional dentures or no restoration, although implant
constructions were more difficult for the patients to
clean. In the second study, no difference in patient-
based assessments could be found between wearers
and nonwearers of removable partial dentures (in uni-
lateral mandibular distal-extension edentulism). 

General Evaluation and Options for 
Future Research

Methodologic Issues

The use of nonstandardized questionnaires is a point
that must be critically acknowledged. The majority of
the identified studies did not make use of existing and
well-developed instruments, such as the OHIP.
Instead, ad hoc designed and often nonvalidated in-
struments were used. This makes the results less
valid, less meaningful, and less comparable. Future re-
search should make use of existing and validated
measuring instruments, whether for OHQOL or 
general satisfaction.

Often, participants in clinical trials came from groups
of dissatisfied patients or had reduced OHQOL. While
they certainly benefited from implant prostheses, con-
ventional complete dentures still have their place as an

Table 2c Main Outcomes of the Studies on Treatment of Partially Edentulous Patients

Outcome measure Fixed partial dentures (FPDs) Mandibular removable partial dentures (RPDs)

OHQOL Significantly improved quality-of-life scores with No difference on quality-of-life scores between RPDs and
implant-retained FPDs for the treatment of a no treatment for shortened dental arches130

shortened dental arch. Custom questionnaire used.130

Satisfaction 90% satisfaction128 67% of patients satisfied31

Additional sources 103,129 90,128

Esthetics 7% better ratings than RPDs130 82.1% satisfaction after new RPDs31

Additional sources 103,129

Chewing ability 28% better ratings than RPDs130 82.2% positive ratings after new RPDs31

Additional sources 103,128, 129 128

Cleaning ability Significantly more difficult to clean than RPDs134 84.6% positive ratings of cleaning ability31

Additional sources 129 128

Stability, comfort 14% higher ratings than new RPDs130 66.4% positive ratings with new RPDs31

Additional sources 103,128,129 90

Speech function 10% better ratings than new RPDs130 82.1% good ratings of speech function with new RPDs31

Additional sources 103,128,129 128

Strassburger.qxd  6/23/06  1:34 PM  Page 343



adequate and economical treatment for the edentulous
arch. Furthermore, psychosocial predictors or out-
comes found in clinical trials may not relate very well
to general populations. Dental patients may be coping
even better with complete or partial edentulism than
the clinical studies on implants seem to indicate.
Certainly, there is no evidence presented that most
denture patients would cope equally well with the
higher financial costs of implant prostheses. The call
for implant-supported dentures as the standard of care
(especially for the edentulous mandible) is well sup-
ported by evidence.133,134 However, the data were gen-
erated mostly in specialized centers with specific pa-
tient groups. With regard to the worldwide distribution
of wealth, it will be difficult to make implant restorations
available to all patients. It will probably be even more
difficult to establish implant prostheses as a standard
in the poorer regions of the world in a short time.135

Evaluation of Content

Modern prosthodontics has developed a sophisticated
and still growing range of possible treatments and ma-
terials. Strikingly, there is little evidence on how other
common prosthodontic treatments such as fixed con-
ventional prostheses affect OHQOL. The relationship be-
tween economic issues of dental health and quality of
life has not been investigated so far. The impact of the
much-discussed esthetic criteria on quality of life is lit-
tle investigated, as are a number of therapies that regard
no treatment (eg, of distal-extension situations) as a bet-
ter option than completing shortened dental arches.

On another note, while the outcome of questionnaire
and survey research is evident for researchers, to date,
results have scarcely been helpful for clinical practi-
tioners. Research questions have to be adjusted so
that results can be applied in daily practice.
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Edentulous patient with
treatment failure

Clinical examination
1. Check existing prostheses
 2. Clinically assess anatomic 

condition

Are existing dentures
clinically acceptable?

Yes

Analyze problem further:
Psychosocial examination

Impaired OHQOL?

Poor retention of
mandibular denture?

Yes

Discuss options:
Dental implants

Does patient agree
to implant treatment?

Yes

Perform implant and
prosthetic treatment

No End

End

No
Further

psychosocial
testing

No

No Repair or remake

Re-evaluation

Repair or remake
successful?

Yes

End

Fig 1 Model of a clinical pathway for an edentulous patient with failed conventional treatment. 

Advantages of fixed or removable prostheses.
Should be used to inform patients before a treatment
decision is made.

Maxilla Mandible

Removable Speech function Ease of cleaning
Ease of cleaning Esthetics
Esthetics Stability

Fixed Comfort Stability
Speech function Chewing ability
Stability Ease of cleaning
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Furthermore, there is a need for instruments that can
be used to screen patients before treatment and to per-
form assessments of risks and prognoses of prospec-
tive treatment. Clinicians require tools to filter out pa-
tients who would not benefit from (further)
prosthodontic treatment.

Recommendations for the Clinical Practice

Based on the current evidence reviewed in this paper,
we propose a procedure for how to manage edentu-
lous patients who complain about their conventional
complete dentures. The flow chart is depicted in Fig 1.
Patients who had previously failed conventional treat-
ment should be interviewed extensively about the rea-
sons for their low satisfaction with the outcome of their
original denture treatment. A questionnaire such as the
OHIP can be used to screen for the effects of prosthe-
ses on activities of daily living. This should be combined
with a meticulous clinical examination, and the current
prostheses should be checked for technical or clinical
imperfections. Then, a repair or a retreatment with
conventional means could be considered. If this pro-
cedure is not expected to solve the problems or has
failed, implant-supported prostheses should be dis-
cussed with the patient. As a primary solution, 2 im-
plants and an overdenture retained by ball or bar at-
tachments can be suggested. With proper planning,
this type of treatment can be upgraded to a fixed pros-
thesis at a later stage if additional implants are placed
in the posterior area.

Conclusions

Subjective assessment of the oral situation by the pa-
tient, ie, via patient-based evaluation, provides vital in-
formation for the treating clinician. Similar or even
identical clinical situations can be and often are as-
sessed very differently by individual patients with re-
spect to their OHQOL. The enhancement of OHQOL
through a specific prosthetic treatment cannot be as-
sumed to be the same for every patient, even though
an improvement has been described for many for-
merly edentulous patients treated with mandibular im-
plant-supported prostheses. Conventional denture
therapy can also be an adequate treatment resulting
in a high OHQOL.120

The entire range of prosthetic therapy has not been
sufficiently covered by investigations on OHQOL so far.
Conventional fixed partial dentures as well as many
variants of removable prostheses have not been in-
vestigated with regard to their impact on OHQOL. This
also applies to the impact of the technical and con-
structional quality, which has been traditionally em-
phasized in many prosthodontic investigations.
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