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n recent decades, the concept of quality of life (QoL)

has evolved based on the World Health Organization’s
(WHO) definition of health." QoL is now considered
to be a multidimensional holistic construct contain-
ing both positive and negative attributes that can be
applied to practically all important domains of life.?
General health-related quality of life (HRQoL) and
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Purpose: The purpose was to assess and compare self-reported oral health and
oral and general health related quality of life (OHRQoL and HRQoL) in two groups of
edentulous adults who reported dissatisfaction with their mandibular dentures, and
who were treated with a conventional relining of this denture or by having it converted
into an implant-retained one. Materials and Methods: Sixty subjects were randomly
allocated into two equal groups, a relined conventional denture (RCD) group and

an implant-retained overdenture (IOD) group. Data on demographics, oral health,
OHRQoL, and HRQoL were recorded by means of a self-administered questionnaire
at baseline, 3 months, and 2 years. Results: Fifty-four subjects completed the
protocol, 28 in the IOD-group and 26 in the RCD-group. The 10D group reported
significant improvement in oral health and Oral Health Impact Profile (OHIP-20) sum
score and all its domains after 3 months. The improvements remained stable at the
2-year control. The RCD group reported almost no significant improvements. Neither
group reported improved HRQoL. Conclusion: The results of this study support

the findings from other RCT studies that to implant-retain the mandibular denture
significantly improves self-reported oral health and OHRQoL. This treatment modality
should be a minimum standard of care in complete denture wearers dissatisfied with
their mandibular denture. Int J Prosthodont 2013;26:68-78. doi: 10.11607/ijp.3094

oral health-related quality of life (OHRQoL) refer to
an individual’s subjective assessment of his or her
general and oral health and functional and emotional
well-being.® These subjective values pose a challenge
for measurement; nevertheless, HRQoL and OHRQoL
are widely used as patient-reported outcome mea-
sures of medical and dental treatment.

Previous reports indicate that when complete den-
ture wearers have their mandibular dentures replaced
with implant-retained overdentures, their OHRQoL as
measured by the Oral Health Impact Profile (OHIP-20)
subsequently improves.*” As a result of these and
similar studies, it has been suggested that an overden-
ture retained by two implants should be the treatment
of choice for the completely edentulous mandible.?®

However, in all clinical trials comparing implant-
retained overdentures and conventional dentures,
the participants received new maxillary and man-
dibular dentures. This may complicate the interpre-
tation of the results because several studies have
also reported improved OHRQoL after treatment
with new conventional dentures.’®2 However, the
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positive effect of denture renewal is relatively short-
lived."® As pointed out by Emami et al,'* the impact of
inserting implant-retained dentures per se on treat-
ment outcomes may be blurred when compared with
the impact of new conventional dentures. However, a
significant difference most likely develops over time.
Although the actual treatment effect of implant-
retained mandibular dentures versus conventional
complete dentures still needs clarifying,'* a recent
longitudinal follow-up study showed that the differ-
ence between the two treatment modalities is stable
over time and actually increases from year 1 to year 2
of follow-up."®

Patient satisfaction with dentures is another im-
portant factor. Studies have shown that most den-
ture wearers are satisfied with their dentures'®-'®
but also that the level of satisfaction is highly vari-
able, especially in regard to mandibular dentures.!®2
Satisfaction is relative, depending on patients’ ad-
aptation and acceptance of treatment as well as on
their degree of resignation, potentially after years of
wearing troublesome dentures. It is also recognized
that predicting satisfaction with complete dentures is
difficult.?! In addition, there is a lack of agreement be-
tween patients’ and dentists’ evaluations of denture
quality.?223 To complicate matters further, a patient’s
level of satisfaction and treatment preferences may
influence the treatment outcome.?*2% Therefore, a
particularly challenging situation can arise in which
the clinician regards the denture as technically ac-
ceptable but the patient is unsatisfied. In such cases,
the denture itself may not be the problem. A more
likely explanation is a lack of stability and retention
at the denture-bearing area. Under these circum-
stances, providing the patient with yet another new
denture is unlikely to succeed.

An effort to measure the effect size of technically
acceptable implant-retained mandibular dentures in
patients expressing dissatisfaction with their exist-
ing denture may offer valid information regarding the
genuine effect of this treatment in patients express-
ing a subjective treatment need. This topic has not
been studied before, and the results may provide ad-
ditional data to support the superior treatment effect
of implant-retained mandibular dentures.

This study was designed to control or at least re-
duce the impact of the methodologic problems de-
scribed above. The aim of this study was to assess
and compare the self-reported HRQoL and OHRQoL
in two groups of edentulous adults who reported dis-
satisfaction with their mandibular dentures and who
were treated with either a conventional relining of
their mandibular denture or conversion of their den-
ture into an implant-supported one.

Materials and Methods
Study Design and Sample

The study was designed as a randomized clinical
study over 2 years. Two treatment modalities for the
mandible in completely edentulous patients were
compared: relining of the existing conventional den-
ture (RCD) or conversion of the existing denture into
an implant-retained overdenture (I0D). The existing
denture had to be of acceptable technical quality for
inclusion, ie, acceptable vertical dimension of occlu-
sion and no defects of the teeth, denture base, fit,
occlusion, or articulation. Further, there had to be no
visible plaque on the dentures and no signs of irre-
versible stomatitis or tissue hyperplasia. The gums
had to show only slight displacement by palpation.
These criteria were assessed by four calibrated spe-
cialists in prosthodontics at the University Dental
Clinic at the University of Bergen, Bergen, Norway.
Verification of the calibration was performed prior to
the study: Each prosthodontist separately assessed
the prosthetic variables in 10 patients from the Section
of Prosthodontics. When assessments differed, com-
plete agreement was reached after reassessment and
discussion. Further selection criteria included the fol-
lowing: the patients had to report acceptable general
health, be < 76 years of age, be cooperative and com-
municate easily, smoke fewer than 20 cigarettes per
day, and present no general or local contraindications
to the insertion of two mandibular intraosseous im-
plants. Importantly, all selected patients had to report
dissatisfaction with their existing mandibular den-
ture. This was necessary to address the conclusion of
Awad et al,?* who argued that the level of satisfaction
was a predictor of treatment preferences. The partici-
pants’ personal treatment preference was not known
to the researchers.

The participants were recruited during two periods.
The first recruitment involved patients who were pre-
viously treated with complete dentures in one or both
arches at the Section of Prosthodontics. The second
recruitment involved advertising for participants in
seven newspapers in Bergen and nearby regions and
seeking referrals from dentists in Bergen.

All 201 eligible subjects completed a screen-
ing questionnaire containing 16 questions regard-
ing satisfaction with their dentures. The responses
were registered on a four-item scale: very satisfied,
satisfied, unsatisfied, or very unsatisfied. Only re-
spondents who were unsatisfied or very unsatisfied
with their mandibular denture were invited for further
examinations.
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Sixteen patients from the first recruitment and 44
from the second satisfied the selection criteria and
constituted the final sample. To ensure even treat-
ment distribution in each of the two treatment mo-
dalities, the patients from the first recruitment blindly
drew a ticket with the treatment allocation from an
original stack of 16, with 8 tickets for each of the two
treatment modalities. The same procedure was fol-
lowed for patients from the second recruitment; each
patient drew a ticket from an original stack of 44, with
22 tickets for each treatment modality.

To avoid specific treatment expectations, the pa-
tients were first only generally informed about the
aim of the study. Subsequently, they were informed in
full about the treatment to which they were assigned.
All treatment was offered at no cost, and the patients
were guaranteed free treatment with the alternative
treatment modality after the study period of 2 years if
they so desired. The patients could withdraw from the
study at any time without consequences. Informed
consent was provided by all patients. The study was
approved by the Norwegian Committee for Medical
Research Ethics in Norway, Health Region West, and
registered at the Norwegian Social Science Data
Services. Further details regarding the study design
and study sample are described in a previous report.®

Assessments

The participants filled out a self-administered ques-
tionnaire at baseline, 3 months, and 2 years after the
completion of prosthetic treatment. The question-
naire contained items regarding demographics, QoL,
overall perceived general and oral health, health
status (The Medical Outcomes Study Short-Form
36-ltem Health Survey [SF-36]), general well-being
(WHO-Five Well-Being Index), coping strategies
(Brief Approach/Avoidance Coping Questionnaire
[BACAQ]), denture experience, and the impact of oral
health (OHIP-20).

Overall QoL was registered by patients’ responses
to a global question on a five-point Likert scale rang-
ing from excellent (1) to bad (5). Overall perceived
general and oral health was registered by responses
to separate global questions on a five-point Likert
scale ranging from very good (1) to very bad (5). For
further analyses, oral health was dichotomized into
the two most positive responses as score 1 and the
three most negative as score 0.

The SF-36 is a generic multipurpose health survey
designed to measure self-perceived health status.?’
The 36 items are divided into eight domains, which are
in turn collected in either a physical or mental com-
ponent. Calculations of the SF-36 scores were made
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using the Health Outcomes scoring software (version
4.0, QualityMetric) by transforming the scores of each
domain and dimension into a 100-point scale, where 0
represents the most negative score and 100 the most
positive.

The WHO-Five is a five-item modification of the
Positive General Well-Being Scale that measures
positive well-being.?8 Each item is registered on a six-
point Likert scale ranging from all of the time (1) to at
no time (6). A greater sum score represents greater
problems.

The BACQ is a 12-item index designed to measure
a general concept of approach- versus avoidance-
oriented coping of iliness or problems.?® Responses
are registered on a five-point Likert scale ranging
from completely agree (1) to completely disagree (5).
A lower sum score represents better coping ability.

Denture experience was recorded as years of com-
plete edentulousness, how many times maxillary and
mandibular dentures had been renewed, and how
many years had passed since the patients received
their current dentures.

The questions from the OHIP-20 are grouped in
seven domains and assess specific oral health prob-
lems associated with wearing dentures. Responses
are registered on a six-point Likert scale ranging
from at no time (1) to all of the time (6). For each sub-
ject, the OHIP-20 sum score ranges from 20 to 120; a
high figure indicates that oral health problems have a
negative impact on OHRQoL. For estimation of clini-
cal impact, the OHIP-20 domain scores were dichot-
omized so that the two most positive answers were
registered as score 1 and the four most negative as
score 0. The total OHIP-20 score was dichotomized as
follows: code 0 = sum score > 40 and code 1 = sum
score = 40.

Statistical Analysis

The statistical analyses were carried out using the
statistical package PASW (version 18, IBM). Standard
descriptive statistics (mean and standard deviation)
were used to describe the main outcome variables
OHIP-20 and SF-36. Calculations were made at each
time point (baseline, 3 months, and 2 years) for the
two groups (RCD and 10D) separately. Further, each
domain of the two variables was described similarly.
For variables on nominal or ordinal scales, a chi-
square test or Fisher exact test was used to compare
the distributions in the two groups. The Mann-
Whitney U test was used to compare the two groups
at each time point for ordinal scale variables. To eval-
uate the overall change in each group separately, the
Friedman test was applied. If the overall change was

70
© 2013 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Gjengedal et al

|Assessed for eligibility (n = 201 )|

Excluded (n = 141)

See Gjengedal et al*®

| Randomized (n = 60) |

|

Allocated to 10D group
Received allocated intervention
(n =30)

Y

Lost to follow-up: died
(n=1)

Y

Treated according to protocol

but excluded from analysis (n = 1)
Analyzed according to protocol
(n=28)

!

Allocated to RCD group
Received allocated intervention
(n =30)

A

Lost to follow-up: iliness, wife
became ill, other family reasons
(n=4)

A

Analyzed according to protocol
(n=26

Fig1 Flowchart showing the study sequence.

significant at the 5% level, the Wilcoxon signed rank
test was applied to make multiple comparisons.

The two-sample ¢ test was applied to assess any
differences in ratio scale variables between the two
groups. Repeated-measure analysis of variance with
one within factor (time) and one between factor
(group) was performed separately for each variable
and its domain. If the calculated P values were less
than .05, multiple comparisons were made using the
Bonferroni adjustment.

The change within the different variables from
baseline to 2 years was assessed by calculating the
effect size (ES), which was defined as the mean of the
change divided by the standard deviation of the base-
line values. An ES < 0.2 is described as a small change,
while an ES > 0.8 is described as a large change.3°

Stepwise multiple linear regression analysis was
carried out with the change of OHIP-20 score be-
tween the baseline and 2-year assessments as the
outcome variable. Before including the baseline
value of OHIP-20 as a possible predictor variable,
the Oldham method was used to evaluate the pres-
ence of any correlation between the baseline value
and the change.®' If no such correlation was found,
the baseline value was not included as a possible
predictor variable in the stepwise procedure. In ad-
dition, stepwise multiple logistic regression analysis
with the dichotomized change of self-perceived oral
health as the outcome variable was performed. In

both regression analyses, the included variables were
considered of clinical interest and the predictive vari-
ables revealed a statistically significant association at
the 5% level. Age and sex were included in the final
analyses to adjust the other coefficients in the analy-
ses with regard to these two variables.

A power calculation was made to detect a treatment
effect of 20 points on the OHIP-20 scale. An estimated
standard deviation of 25 points, sample size of 28, and
significance level of .05 were used in the calculation.

Results
Between-Group Comparisons at Baseline

Six patients, all men, were excluded from analysis;
three patients withdrew from the study, one patient
lost one implant and was retreated, one patient died,
and one patient was lost to follow-up (Fig 1). This left
a study sample of 54 patients: 28 in the IOD group
(18 women and 10 men; mean age: 68 years; range:
48 to 78 years) and 26 in the RCD group (17 wom-
en and 9 men; mean age: 67 years; range: 52 to 78
years). There were no significant differences between
the groups regarding sex (P = .93), age (P = .85), or
mean time of experience wearing complete dentures
(P = .40). Likewise, there were no significant differ-
ences between the groups for any of the other vari-
ables (range: P = .06 to .89) (Tables 1 to 3).
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Table 1 Analysis of Mean (Standard Deviation) OHIP-20 Scores

RCD group 10D group

Domain Baseline 3 mo 2y Baseline 3 mo 2y
Functional limitation 12.3 (3.4) 11.2"(3.7) 11.2" (4.3) 12.6 (3.6) 7.07 (2.7) 6.2*" (2.0)
Physical pain 13.1 (4.5) 126" (5.1) 1321 (5.1) 14.4 (4.8) 7.6*7 (2.6) 7.4 (3.9)
Psychologic discomfort 6.1 (2.8) 5.1 (29) 6.1 (3.4) 7.4 (3.2) 3.8*(1.7) 4.1*(1.9)
Physical disability 11.137) 10.57 (5.2) 11.37 (6.5) 12.8 (5.0) 6.5*" (2.7) 6.9*" (3.0)
Psychologic disability 5.7 (2.9) 5.3 (3.1) 5.8 (3.4) 6.4 (3.2) 3.5% (1.4) 3.7* (2.0)
Social disability 4.5 (1.8) 4.8 (2.9) 5.1 (3.5) 6.6 (4.1) 4.2%(1.5) 4.0%(1.4)
Handicap 46 (2.1) 43 (2.9) 43 (2.8) 5.7 (3.4) 3.0* (1.0) 3.1* (1.8)
Sum score 57.9 (16.8) 54.1% (21.9) 57.3" (24.7) 66.1 (22.7) 35.8* (11.4) 35.6* (12.3)

*Significant difference between baseline and 3 months and baseline and 2 years within treatment groups (repeated-measures analysis of
variance, P < .05, Bonferroni adjusted).

tSignificant difference between RCD and IOD groups (repeated-measures analysis of variance, P < .05, Bonferroni adjusted).

RCD = relining of existing conventional denture; IOD = implant-retained overdenture.

Table 2 Analysis of Mean (Standard Deviation) SF-36 Scores

RCD group 10D group
Domain Baseline 3 mo 2y Baseline 3 mo 2y
Physical function 75.7 (20.6) 77.1 (22.4) 72.7 (21.9) 78.3 (22.0) 775 (22.3) 725 (26.2)
Role-physical 69.9 (29.1) 69.4 (25.1) 66.3 (29.5) 73.6 (27.1) 72.5(28.3) 62.5* (27.4)
Bodily pain 58.6 (27.0) 60.5 (23.9) 58.1 (23.5) 74.2 (24.9) 66.9 (30.3) 67.2 (28.1)
General health 66.2 (21.5) 63.6 (20.9) 63.7 (22.5) 70.4 (19.6) 68.6 (19.6) 62.6" (21.2)
Vitality 53.6 (21.2) 52.1 (17.9) 46.6 (23.1) 60.9 (20.6) 63.6 (19.6) 56.7 (19.9)
Social function 83.1 (20.3) 82.2 (20.6) 76.4 (25.3) 77.6 (26.4) 84.8 (19.3) 79.9 (21.6)
Role-emotional 823 (21.6) 79.8 (26.2) 733 (29.4) 81.2 (24.4) 827 (21.2) 76.1 (27.5)
Mental health 81.7 (11.7) 80.0 (13.5) 76.5 (17.5) 823 (12.2) 83.5(11.6) 83.3(13.8)
Physical component 44.3 (10.8) 44.7 (9.7) 44.0 (8.5) 47.8 (8.5) 46.1 (10.5) 43.7* (10.3)
Mental component 52.0 (7.4) 50.5(9.2) 48.0 (11.4) 51.1(8.3) 53.3 (6.8) 51.5(8.6)

*Significant difference between 3 months and 2 years.
**Significant difference between baseline and 2 years.
RCD = relining of existing conventional denture; 10D = implant-retained overdenture.

Table 3 Analysis of the Median Values for the Variables for Oral Health, QoL, BACQ, and WHO-Five

RCD group 10D group
Baseline 3 mo 2y Baseline 3mo 2y
Oral health 3.0 3.0 3.0 310 2.0* 2.0*
QoL 3.0 3.0 3.0 3.0 25 3.0
BACQ 375 385 375 38.0 38.0 39.0
WHO-Five 12.0 13.0 14.0 115 11.0 12.0

*Significant difference from baseline and between groups. Mann-Whitney: P = .004 at 3 months and P < .001 at 2 years. Friedman: P = 0.166 from
baseline to 2 years (RCD group) and P < .001 from baseline to 2 years (I0D group). Wilcoxon signed rank test: P < .001 from baseline to 3 months,
P < .001 from baseline to 2 years, and P = .096 from 3 months to 2 years (0D group).

QoL = quality of life; BACQ = Brief Approach/Avoidance Coping Questionnaire; WHO-Five = World Health Organization-Five Well-Being Index;
RCD = relining of existing conventional denture; 10D = implant-retained overdenture.

Between-Group Comparisons After 3 Months health than the RCD group (median: 2 vs 3, P = .001).

The 10D group had a significantly lower OHIP-20 total
Three months after prosthetic treatment, the 10D score than the RCD group (35.8 vs 54.1, P < .001)
group reported significantly better self-perceived oral and also showed significantly lower scores regarding
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Table 4 Effect Size (ES) After 2 Years for the SF-36 and OHIP-20

RCD group 10D group
Instrument Domain Difference of means ES Difference of means ES
OHIP-20 Functional limitation 1.0 0.3 6.4 17
Physical pain 0.0 0.0 7.0 1.4
Psychologic discomfort 0.0 -0.1 3.2 1.0
Physical disability -0.1 0.0 5.9 1.1
Psychologic disability 0.0 0.0 2.6 0.8
Social disability -0.6 -0.3 2.6 0.6
Handicap 0.3 0.1 4.6 0.7
Total 0.5 0.0 30.5 1.3
SF-36 Physical function 3.0 0.1 5.8 0.2
Role-physical 3.6 0.1 11.1 0.4
Bodily pain 0.4 0.0 7.0 0.2
General health 25 0.1 7.7 0.3
Vitality 6.9 0.3 4.2 0.2
Social function 6.7 0.3 -2.2 0.0
Role-emotion 9.0 0.4 5.0 0.2
Mental health 5.1 0.4 -1.0 0.0
Physical component 0.3 0.0 4.0 0.4
Mental component 39 0.5 -0.4 0.0

RCD = relining of existing conventional denture; 10D = implant-retained overdenture.

the domains functional limitation, physical pain, and
physical disability (Table 1). There were no signifi-
cant differences between the groups regarding the
global question of QoL, BACQ, or WHO-Five (range:
P = .04 to .91; significance level = .016 according to
the Bonferroni adjustment). There were no significant
differences regarding SF-36 summary components or
any of its domains (Table 2).

Between-Group Comparisons After 2 Years

Two years after treatment, the 10D group reported
significantly better self-perceived oral health than
the RCD group (median: 2 vs 3, P = .007). The I0OD
group reported a significantly lower OHIP-20 total
score than the RCD group (35.6 vs 57.3, P < .001) as
well as a significantly lower score for the same three
OHIP-20 domains as after 3 months (functional limita-
tion, physical pain, and physical disability) (Table 1).
A comparison of the clinical impact of OHIP-20 using
the Fisher exact test showed that the 10D group had
a significantly higher proportion of the two most posi-
tive responses for the OHIP-20 total score and five
of the domains (range: P = .001 to .027), indicating
a difference in clinical impact between the 10D and
RCD groups. Two domains (psychologic discomfort
and social disability) did not have significantly differ-
ent proportions of responses between the two groups
(P = .09 and .08, respectively) after 2 years. There
were no significant differences between the groups
regarding SF-36 summary components or any of its
domains (Table 2).

Within-Group Comparisons

In the RCD group, no significant changes occurred
for any variable during the 2-year follow-up period.
In the 10D group, there were no significant changes
regarding the variables global QoL, BACQ, or WHO-
Five (range: P = .24 to .98) (Table 3).

In the IOD group, significant improvement was
found for the OHIP-20 sum score and all seven do-
mains from baseline to 3 months, and these sig-
nificant changes remained at the 2-year follow-up
(range: P < .001 to P = .002) (Table1). The calculated
power of the study for the change in OHIP-20 after
2 years was 0.988.

Analyses of the SF-36 showed that in the 10D
group, the role-physical (P =.017) and general
health (P = .003) domains and the physical compo-
nent (P=.002) significantly decreased after 2 years
(Table 2). For role-physical, the significant change
occurred from 3 months to 2 years after treatment;
for general health and the physical component, the
changes occurred from baseline to 2 years. All sig-
nificant changes involved decreased SF-36 values,
indicating a worsened situation.

In the 10D group, self-perceived oral health signifi-
cantly improved from baseline to 2 years (P < .001)
(Table 3). The primary change occurred from baseline
to 3 months after treatment (P < .001). There was no
further change from 3 months to 2 years (P = .132).

ES calculations for OHIP-20 changes in the 10D
group showed definite positive effects for the sum
score and most of the domains (ES > 1.0) (Table 4).
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Table 5 Multiple Linear Regression Analysis Predicting OHIP-20 Change After 2 Years of Follow-up

Model R? F B 95% Cl P
Summary 0.35 9.35 < .001
Treatment 30.45 18.72-42.19 < .001
Age -0.56 -1.44-0.321 .208
Sex 0.09 -12.21-12.409 .987
Constant 37.27

R? = explained variance; F = test statistic; B = regression coefficient; Cl = confidence interval.

Table 6 Multiple Logistic Regression Analysis Predicting Oral Health After 2 Years of Follow-up

Model B SE OR 95% ClI P
Treatment 1.85 0.91 6.36 1.05-38.56 .044
OHIP-20 change 0.07 0.02 1.07 1.01-1.13 .010
WHO-Five -0.33 0.14 0.71 0.53-0.94 .019
Age 0.53 0.06 1.05 0.93-1.19 403
Sex 0.14 0.86 1.15 0.21-6.33 .865
Constant -0.71

B = regression coefficient; SE = standard error; OR = odd ratio; Cl = confidence interval.

Psychologic disability was at the borderline with an
ES of 0.8, while social disability and handicap showed
medium ES scores (0.6 and 0.7, respectively). Only
the domain functional limitation showed a definite
positive effect for the RCD group, with an ES of 1.0.
The other domains showed no or mediocre ES values
(range: -0.3 to 0.6) (Table 4). For the SF-386, all ES val-
ues were small (range: 0.0 to 0.4).

Multiple Regression Analysis

Multiple linear regression analyses for the change in
OHIP-20 (baseline to 2 years) were performed with
both groups combined (Table 5). The Oldham meth-
od showed no correlation between OHIP-20 change
and mean OHIP-20 [(baseline + 2 years)?]; therefore,
baseline OHIP-20 was not entered into the analyses. In
the stepwise multiple linear regression analyses, nine
baseline variables either showing significant correla-
tion with OHIP-20 or of clinical interest were included:
treatment, number of years edentulous, QoL (global
question), self-perceived oral health, general health,
BACQ, WHO-Five, SF-36 physical health dimension,
and SF-36 mental health dimension. In addition, age
and sex were included in the analysis. However, only
the variable treatment showed a significant P value
and was thus included in the final multiple regression
analysis (enter option). Age and sex were also includ-
ed even though they were not significantly associated
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with the outcome variable. In the final model, only
treatment was statistically significant, recording a B
value of 30.45 (P < .001). As shown in Table 5, the total
variance explained by the final model was 35% (F [3,
50] = 9.354, P < .001).

Multiple logistic regression analysis for oral health
2 years after prosthetic treatment was performed with
both groups combined (Table 6). In the forward step-
wise logistic regression analysis (step 1), the baseline
variables treatment, number of years edentulous, QoL,
general health, WHO-Five, BACQ, SF-36 summary
components physical health and mental health, and
OHIP-20 change from baseline to 2 years after treat-
ment were included. The variables mental health com-
ponent and WHO-Five were highly correlated, and
since the variable mental health component had the
smaller correlation with oral health of the two, it was
not included in the final model. The final model includ-
ed five variables: treatment, OHIP-20 change, WHO-
Five, age, and sex. The model correctly classified 83.3%
of the patients and explained 64.6% of the variance
in reporting oral health (Nagelkerke R?). The results
indicate that the model was able to distinguish be-
tween patients reporting good or poor oral health. As
shown in Table 6, the treatment variable had the high-
est odds ratio of 6.4. This means that patients treated
with implant-retained overdentures were 6.4 times
more likely to report good oral health compared to
those who were treated with a conventional relining.
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Discussion

The gold standard for analyzing data in a randomized
clinical trial (RCT) is based on the intention-to-treat
(ITT) principle. This principle offers a complete strat-
egy for the design, conduct, and analysis of a trial,
rather than for analysis alone.3? Ideally, all patients
who receive their allocated treatment will adhere
to that treatment throughout the trial period. In this
study, all patients received and adhered to their al-
located treatment, but six patients were lost to follow-
up. In order to perform an ITT analysis, the missing
data would have to be estimated. Different methods
are available for this purpose (eg, the commonly used
Last Observation Carried Forward method) but none
are unbiased.?® The reasons for dropouts in this study
were likely not associated with the prognosis of treat-
ment effect. Further, since the dropouts in the 10D
group were limited in number, the authors decided to
carry out a per-protocol analysis, even knowing that
the estimated treatment effects may be larger than
with an ITT analysis.

The object of this RCT was to examine the true ef-
fect of treatment with implant-retained mandibular
dentures on the outcome variables. Attempts were
made to isolate the treatment factor from others
that might confound the result. Previous RCTs have
compared the treatment effect of new conventional
dentures with new implant-retained mandibular den-
tures; in this study, a similar comparison was made
based on the patients’ existing mandibular denture.
The 10D group reported significant improvement of
the OHIP-20 total score and all of its domains, while
the RCD group reported no significant changes in any
of the OHIP-20 measures.

The findings indicate that implant retention of
mandibular dentures significantly reduces oral health
problems related to wearing complete dentures and
that this effect is greater than reported in other stud-
ies.*715 As suggested earlier, it is possible that new
dentures, which have well-documented positive ef-
fects on treatment outcomes,'® obscure treatment
effects related specifically to implant-retained over-
dentures. This hypothesis appears to be confirmed by
the results and may partially explain the divergence
between past and present results. It seems likely that
the unchanged maxillary denture, arch relation, and
esthetics canceled out the “newness” factor. Since
the only substantial change involved implant reten-
tion of the existing mandibular denture, the patients
did not need to adjust to new dentures.

Another factor that could partially explain the
greater treatment effect found in this study is that all
included patients, contrary to other RCT studies, were

dissatisfied with their existing mandibular denture
and thus had a subjective treatment need. In previous
studies, mandibular implant-retained overdentures
were constructed regardless of the patients’ accep-
tance of the existing dentures.

The outcome measures in this study were assessed
3 months and 2 years after prosthetic treatment. It is
interesting that all significant changes within and be-
tween the treatment groups were already present at
3 months. No further changes occurred during the
rest of the trial period. In accordance with these find-
ings, a recent report with a 2-year follow-up period
showed that changes in OHRQoL 1 year after treat-
ment were stable over a 2-year period.”® The un-
changed results seem to indicate that the impact of
implant-retained mandibular dentures on oral health
is so profound that reference shift (ie, the relative
change of subjective evaluation) is very small over
time. Two years after treatment, edentulous patients
still remember the obstacles involved in wearing con-
ventional complete dentures.

The magnitude of the treatment effect may be influ-
enced by the baseline value because a high OHIP-20
baseline score indicates more oral problems and
a greater potential for improvement. The baseline
OHIP-20 values for the RCD group were the same as
in previous studies (range: 54 to 59),>%% but the 10D
group had somewhat higher scores. However, the
ES for the OHIP-20 total score in the IOD group was
larger than that found in other studies (1.3 vs 1.1 and
1.2).8775 This difference is so high that it cannot be
explained merely by a larger baseline score. Similarly,
the ES of the RCD group was much lower than in the
conventional denture groups of those previous stud-
ies (0.0 vs 0.4 and 0.8). Since an ES greater than 0.8
indicates a substantial change, the effect of implant-
retained mandibular dentures on OHRQoL may be
more profound than previously reported.

The 10D group had significant positive changes in
all OHIP-20 domains, with the strongest changes for
the domains functional limitation, physical pain, and
physical disability (Tables 1 and 3). The ES values for
these domains in the 10D group were high, and these
were also the only domains for which the 10D group
was significantly different from the RCD group after
2 years. In previous studies, significant differences
between the treatment groups were found in either
all domains, four domains, or only one domain,*-® all
of which were related to physical oral problems. This
seems to confirm the idea that reduction of physical
oral problems associated with implant-retained man-
dibular overdentures has clinical significance.

The clinical impact of the different OHIP-20 do-
mains differed between the two groups after 2 years.
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The 10D group reported significantly higher propor-
tions of the two most positive responses in five of
the domains. The results indicate that the reduction
of physical oral problems is not only statistically sig-
nificant, but also of clinical significance in regard to
wearing complete dentures. Only the domains psy-
chologic discomfort and social disability had equal
proportions of responses in the two groups, sug-
gesting that these domains are minimally affected
by implant retention. A likely explanation regarding
the differences between these results and those of
other RCTs is that the present participants were expe-
rienced denture wearers who were dissatisfied with
their dentures. After years of dissatisfaction, these
patients may have resigned themselves to functional
problems but without letting this resignation influ-
ence their social life and psychologic health, ie, a kind
of psychologic robustness.

The multiple regression analyses showed that
the only predictor variable for a change in OHIP-20
score was the treatment modality. Other studies have
shown that pretreatment OHIP-20 values may also
predict the posttreatment OHIP-20 values*® because
high pretreatment values indicate a greater potential
for change. However, as explained by Tu et al,’' the
change may be biased because pretreatment OHIP-20
score is part of the change and should not be part of
a regression analysis without being tested for math-
ematical coupling. Predicting a change in OHIP-20 is
probably more clinically relevant than estimating a
posttreatment value.

The pattern regarding self-perceived oral health
was basically similar to that of OHIP-20. Three months
after prosthetic treatment, the 10D group reported
significantly better results than the RCD group, and
this difference was even more evident after 2 years,
indicating that the impact of reduced oral problems
on function and well-being is consistent over time.
Treatment was a strong predictive variable. The fact
that change in OHIP-20 score was also predictive for
changes in reported oral health underlines the impor-
tance of oral problems as part an individual’s percep-
tion of oral health.

The finding that the WHO-Five index was predictive
for reporting good oral health should be interpreted
with caution; the odds ratio was low, and even though
it is possible that positive well-being actually influ-
ences a patient’s evaluation of oral problems in the
context of oral health, it could also just be a statisti-
cal effect. Care should be taken not to overestimate
the impact of this index based on small sample sizes,
such as that of the present study.

In contrast to the significant improvement achieved
for OHIP-20 measures, analyses of HRQoL (as
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measured by the SF-36) showed minor and mostly
insignificant changes (Table 2). This is in accor-
dance with another RCT reporting SF-36 measures,
although the baseline scores for the physical compo-
nent in the present study were lower than in the pre-
vious study (44.3 and 47.8 vs 51.0 and 52.9 for the RCD
and 10D groups, respectively),® indicating a worse
state of physical health. The ES values for the SF-36
were small and indicated a worsened situation for
most measures. The presence of significant negative
changes for three domains in the I0OD group and none
in the RCD group cannot be reasonably explained by
the intervention procedures. This apparently low sen-
sitivity to oral health conditions may be explained by
the construct of the scale; it may not be obvious that
oral treatment should have an impact on, for example,
the ability to get dressed or climb stairs. In fact, Allen
et al** stated that the SF-36 has limited construct va-
lidity for measuring oral health conditions.

The SF-36 is widely used as a measure of
HRQoL.%3%36 |n line with the present results, recent
researchers have questioned the validity of the SF-36
in light of the multidimensional concept of QoL. These
researchers argue that the SF-36 is simply measuring
health status,3” which may not provide an indication
of an individual’s evaluation of his or her QoL as in-
cluded in the wider concept of the state of health.

The questionable connection and low sensitivity
between generic health measures and oral conditions
are illustrated by the analyses of the SF-36, BACQ, and
WHO-Five indices. These measures showed no or mi-
nor changes after 2 years in both treatment groups.
In fact, the data indicate that there was no correlation
between general health as measured by the SF-36 and
patients’ reports of oral problems or perceived oral
health. A single global rating of QoL is a useful sup-
plement since it includes all individual components,
evaluations, and values of a person’s perception of
life.38:3° Individual weighting—unknown to us—makes
it challenging to analyze global ratings, and despite
the significant reduction in oral problems in the 10D
group, there was no impact on reported overall QoL.
Thus, the possible lack of association between oral
problems and QoL is supported in the data.

Recent publications have questioned the validity
of OHRQoL measurements based on the conceptual
model of oral health“%-%2 because they do not nec-
essarily measure what they are intended to measure.
Further, the dimensions of OHRQoL are perhaps more
integrated than previously assumed, and it is difficult
to interpret self-reported data. Finally, the causal
process linking oral conditions to a patient-reported
outcome is not established. The variability of these
outcomes can be exemplified by tooth loss. For some
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patients, tooth loss means loss of chewing ability; for
others, it means relief of pain, with an inverse impact
on OHRQoL. The OHIP-20 focuses on oral problems
and not the subjective evaluation of those problems in
terms of QoL. The main challenge in measuring QoL
is its unique meaning for each subject.*® Individual
evaluations of the impact of symptoms and coping
strategies, which are prerequisites for QoL, are there-
fore not measured by the OHIP-20.#* For the same
reason, it has not been clearly demonstrated that oral
problems affect QoL.*"*® However, for the purpose
of comparing past and present results, the OHIP-20
remains useful because it is a validated measure of
OHRQoL.

In clinical studies such as this, blinding is a prob-
lem. Even though patients were only informed about
their allocated treatment modality, they may have be-
come acquainted with and compared their own treat-
ments against those of other patients over the course
of repeated visits to the clinic for more than 2 years.
This possibility raises the aspect of relative treatment
effect. This effect is difficult to evaluate but must be
taken into account when interpreting the results.

Conclusions

Within the limitations of this study’s research design,
the results suggest that provision of implant-retained
mandibular dentures to dissatisfied denture wearers
significantly reduces daily oral health problems and im-
proves OHRQoL as measured by the OHIP-20. Further,
the magnitude of this effect is larger than previously
reported. Whether implant treatment has an impact on
HRQoL or overall QoL could not be established by the
generic measurements used in this study.
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Literature Abstract

The effects of poverty on children’s development and oral health

This manuscript analyzes the impact of poverty on development and oral health in children. Based on the US Census Bureau, in
2010, there was an increase to 22% for the poverty rate of children below the age of 18 years. Harmful effects of poverty include im-
paired learning, psychosocial development, physical health, productivity, and family life. Countries should strive to combat poverty as
it would help to prevent adverse health outcomes which would safeguard the most important national asset, its citizens. In addition,
steps would also need to be taken to ensure worldwide accessibility to nutritious food. Children without secure access to nutrition
have a higher risk of developing dental and overall health problems. Such problems can lead to the child having difficult and uncoop-
erative behavior in the dental clinic. The author concluded that increasing awareness of the poverty culture would lessen the stereo-
typical attitude that pediatric dentists may feel when working with low-income patients, ultimately improving the quality of interaction.
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