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Abstract 

Background:  The renewal of removable dentures is often suggested to denture wearers subject to discomfort. 
However, the impact of this rehabilitation on patients’ oral health related quality of life and their removable dentures 
related satisfaction is still unknown. This study was aimed at assessing these patient-centered outcomes and the 
potential impact of different factors.

Methods:  A cohort of 116 patients in need of removable dental prostheses rehabilitation was recruited at a dental 
hospital over a period of 1 year. The subjects were separated into two groups according to their prosthesis experience 
(group in need of removable dentures renewal/group needing an removable dentures for the first time). Subjects 
were asked to answer the “Geriatric Oral Health Assessment Index” (GOHAI) and the “McGill Denture Satisfaction 
Instrument” before and after a prosthesis integration period (9–12 weeks).

Results:  GOHAI scores were slightly higher for patients with removable dentures renewal (from 40.6 ± 10.3 to 
47.1 ± 10.0, p < 0.001), independently of the type of prosthetic rehabilitation. However, the scores of the GOHAI func‑
tional field did not change. Subjects with no removable dentures experience presented an increase in their functional 
GOHAI score (p < 0.001). Regarding patient removable dentures related satisfaction, only the “Esthetic” (p < 0.001), 
“Chewing efficiency” (p < 0.001) and “Oral condition” (p < 0.01) items increased after prosthesis renewal.

Conclusions:  This study showed that renewing removable dentures only moderately improved the oral health 
related quality of life and removable dentures related satisfaction of patients, regardless of age, gender or type of 
rehabilitation. Other tasks are necessary such as the analysis of physiological parameters and qualitative research on 
patient’s expectations.

© The Author(s) 2016. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 
and indicate if changes were made.

Background
Worldwide, the frequency of edentulism over 65  years 
of age fluctuates considerably between countries (26% 
in the USA, 19% in Italy, and 46% in the United King-
dom, to name but a few) (Petersen and Yamamoto 
2005). In France, the prevalence of edentulism contin-
ues to increase in the population, from 16.3% in 1995 to 
23.8% in 2004 (Haute Autorité de Santé 2006), and it is 
a phenomenon that can be partially explained by popu-
lation ageing. No data is available on the proportion of 
partially edentate persons, which would further increase 

the previous percentage if taken into account. Prosthetic 
treatment with removable dentures (RD) represents one 
of the therapeutic treatments available against tooth loss, 
and it is also that used most frequently. Esthetics and oral 
functions such as phonation and mastication should be 
restored (Roumanas 2009) following RD placement and 
patients should recover “good” oral health. The defini-
tion of oral health is not limited to the absence of pathol-
ogy. Just as the World Health Organization’s states that 
“health is a state of complete physical, mental and social 
well-being and not merely the absence of disease or infir-
mity” (World Health Organisation 1948), oral health is 
defined as a “state of being free from mouth and facial 
pain, oral and throat cancer, oral infection and sores, per-
iodontal (gum) disease, tooth decay, tooth loss, and other 
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diseases and disorders that limit an individual’s capacity 
for biting, chewing, smiling and speaking, and their psy-
chosocial well-being” (World Health Organisation 2012). 
In the case of tooth loss, rehabilitation of oral health by 
wearing an RD does not allow patients to return to a state 
of oral health as defined above. Indeed, the literature 
showed that oral health related quality of life (OHRQoL) 
measured using the “Geriatric Oral Health Assessment 
Index” (GOHAI) (Atchison et  al. 1998) remained dete-
riorated in the presence of RD (Locker and Miller 1994; 
McGrath and Bedi 2001; John et al. 2004). Similar results 
were shown using the shortened version of Oral Health 
Impact Profile (OHIP-14) and OHIP-edent question-
naires (Pistorius et  al. 2013; Peršić and Čelebić 2015; 
Yen et  al. 2015). RD renewal is often suggested to solve 
patients’ discomfort and grievances, and/or denture 
wear. However, few data are available on the impact of 
RD renewal on patients’ OHRQoL and their RD-related 
satisfaction, and existing data mainly focus on bi-max-
illary complete RD (Veyrune et  al. 2005). Moreover, in 
France, the evaluation of practice has recently become 
a key objective within university hospitals and private 
practices, in order to improve the quality of health care. 
In this context, the evaluation of RD renewal would 
undoubtedly contribute to improving the quality of oral 
health care. Such evaluation remains difficult, especially 
for prosthetics rehabilitation, because of the wide vari-
ety of existing processes. It has therefore been decided 
to focus on patient-centered outcomes, as done by Don-
abedian (2005).

Within this scope, this study aimed at assessing 
whether the OHRQoL and prosthesis-related satisfac-
tion in patients that have undergone RD renewal was 
improved. The impact of sociodemographic factors such 
as age and gender, and the type of rehabilitation, were 
also evaluated.

Methods
Participants’ characteristics
A total of 127 subjects were recruited from among 
patients in need of RD rehabilitation visiting the den-
tal unit of the Clermont-Ferrand University Hospital 
(Rhone-Alpes-Auvergne, France) between September 
2014 and September 2015. From this population, 11 sub-
jects were excluded for the following reasons: (1) dif-
ficulty in understanding the study questionnaire (three 
subjects); (2) the presence of cognitive or psychologi-
cal disorders (two subjects); (3) chronic orofacial pain 
(three subjects); and (4) refusal to participate (three sub-
jects). In total, 116 subjects (mean age 63.7± 12.4 years ) 
i.e. 55 men (63.2  ±  10.8  years) and 61 women 
(64.1  ±  13.8  years), were included. The patients were 
managed by fifth and sixth year dental students under 

the supervision of a prosthodontic university professor 
(senior practitioner) in order to comply with good clini-
cal practice. In addition, endodontic, conservative and 
periodontic treatments were performed before prosthesis 
renewal.

Sociodemographic data were recorded, including gen-
der, age (two groups according to a 70 year-old age limit), 
level of education, way of life, and RD experience. Two 
groups of patients were determined: subjects requiring 
renewal of their existing RD (RD renewal), and subjects 
in need of RD for the first time (control). After the oral 
examination of all the patients, it was estimated that four 
types of rehabilitation were needed: (1) bi-maxillary com-
plete RD, (2) uni-maxillary complete RD, (3) uni-max-
illary partial RD, and (4) bi-maxillary partial RD. These 
data are presented in Table 1.

This observational study was approved by the local 
ethical committee (CE-CIC GREN-09-12; IRB Number 
5044). Information was given to the subjects and a con-
sent form signed.

Measuring instruments
Oral health related quality of life assessment
The OHRQoL was assessed using the French validated 
GOHAI version (Tubert-Jeannin et  al. 2003). GOHAI 
comprises 12 items grouped into three fields: (1) the 
functional field (eating, speaking, swallowing); (2) the 

Table 1  Participants’ characteristics (study population) 
(n = 116)

Variables Number of participants (%)

Gender

 Women 61 (52.6%)

 Men 55 (47.4%)

Age (years)

 Under 70 82 (70.7%)

 Over 70 34 (29.3%)

Education level

 Below high school 52 (46.8%)

 High school or above 59 (53.2%)

Way of life

 Alone 44 (38.6%)

 Living with another person 72 (61.4%)

RD experience

 With RD experience 79 (68.1%)

 Without RD experience 37 (31.9%)

Types of prosthetic rehabilitations need

 Bi-maxillary complete RD 36 (31.0%)

 Uni-maxillary complete RD 33 (28.5%)

 Uni-maxillary partial RD 20 (17.2%)

 Bi-maxillary partial RD 27 (23.3%)
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psychosocial field (concerns, relational discomfort, 
appearance); (3) the pain or discomfort field (drugs, gin-
gival sensitivity, discomfort when chewing certain foods). 
The cumulative method (GOHAI-Add) was used in this 
study and it consists in summing the scores obtained for 
each of the 12 GOHAI questions. Each question is scored 
from 1 to 5. In this study however, subjects in need of bi-
maxillary complete RD rehabilitation (with or without 
prosthetic experience) did not reply to the item relat-
ing to dental sensitivity to heat and cold because they 
were edentulous. The maximum score of 5 was therefore 
attributed to each subject for this item. The maximum 
score was 60 (20 =  functional field; 25 =  psychosocial 
field; 15 = pain or discomfort field). According to Atch-
ison and Dolan (1990), a score of 57–60 is regarded as 
high and corresponds to a satisfactory OHRQoL. A 
score from 51 to 56 is regarded as average, and a score 
of 50 or less is regarded as a low score, reflecting a poor 
OHRQoL.

Patient RD‑related satisfaction assessment
Patient Satisfaction related to wearing an RD was meas-
ured by the “McGill Denture Satisfaction Instrument” 
(MGDSI) (De Grandmont et  al. 1994; Awad and Feine 
1998). This questionnaire was used initially in patients 
with bi-maxillary complete RD to evaluate their satisfac-
tion related to their mandibular denture. Satisfaction is 
assessed through nine categories of items, each contain-
ing between 1 and 8 questions, with a total of 25 ques-
tions. The categories are separated into “Ease of cleaning” 
“General satisfaction”, “Ability to speak” “Comfort”, 
“Esthetics”, “Stability”, “Chewing ability” (is it difficult for 
you to eat?), “Chewing efficiency” (are the food particles 
usually well crushed before swallowing?), and “Oral con-
dition”. The participants answered each question using 
100  mm visual analogue scales, anchored by the words 
“not satisfied at all” and “extremely satisfied”. Questions 
about chewing ability and chewing efficiency are asked 
for 8 distinct foods, for which only the average score 
was reported in this study. In our case, food illustra-
tions, taken from the SUVIMAX iconographic method 
(Hercberg and Deheeger 1994), were associated with the 
appropriate question to facilitate comprehension. Finally, 
this measuring instrument was formulated for all types of 
rehabilitation (partial and complete RD).

Study design
All the 116 subjects included were separated into two 
groups according to whether they already wore a remov-
able denture (“with RD experience”; 79 subjects) or not 
(“without RD experience”; 37 subjects). During their ini-
tial visit, they all answered the GOHAI questionnaire, 
and only subjects with RD experience completed the 

MGDSI questionnaire. After rehabilitation, all the sub-
jects had a variable follow-up period (unique to each 
patient), during which the patients visited the dental unit 
so that the dentist could perform corrective procedures 
as often as needed for the new RD to become an integral 
part of the stomatognathic system. Upon integration, an 
appointment was given to the subject within 9–12 weeks, 
as done in previous studies (Veyrune et  al. 2005; Nico-
las et  al. 2010), for the second evaluation (according to 
the subjects’ availability), when they completed both the 
GOHAI and MGDSI questionnaires. However, during 
this period, several patients dropped out of the study, 
leading to the exclusion of their data. Therefore, on the 
last evaluation date following prosthesis rehabilitation 
the group with RD experience, named “RD Renewal” 
group, consisted of 43 subjects, and the group without 
RD experience, named “Control” group, consisted of 
16 subjects. The “RD Renewal” group was subsequently 
divided into four categories, according to their pros-
thetic needs and also separated in two, according to the 
70  year-old age limit (60.1 ±  6.7 and 77.4 ±  5.5  years, 
respectively).

This group of subjects obtained after rehabilitation 
(59) was comparable according to age, gender, prosthe-
sis experience and type of rehabilitation (Chi square, non 
significant), as well as to the OHRQoL (t test, non signifi-
cant), to the initial group of subjects (116).

Statistical analysis
The mean scores of each component of GOHAI and 
MGDSI between the “Control” group and the “RD 
Renewal” group were compared before and after rehabili-
tation independently by Student t tests (α =  0.01, Bon-
ferroni correction). For the “Renewal RD” group and for 
each component, differences between types of prosthetic 
rehabilitation were assessed by post ANOVA Student–
Newman–Keuls tests (α = 0.01). The influence of gender, 
age group, education level and way of life was tested by a 
Student t test (α = 0.05).

For the “Control” group, the evolution of GOHAI 
was tested by a paired Student t test (α  =  0.01). For 
the “Renewal RD” group, the impact of rehabilitation 
on GOHAI and MGDSI components was assessed by 
the repeated measures procedure (dependent factors: 
GOHAI or MGDSI, fixed factor: type of prosthetic reha-
bilitation α = 0.01).

Results
Before prosthetic rehabilitation
The mean GOHAI and MGDSI scores were reported in 
Table 2 for each group, according to their RD experience 
and type of prosthetic rehabilitation. No statistical differ-
ence was found for any of the components tested. Before 
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rehabilitation, subjects from both the “Renewal RD” 
group and the “Control” group declared a poor OHRQoL 
(GOHAI-Add scores of 40.6  ±  10.3 and 45  ±  12.1, 
respectively).

Further analyses performed on the “Renewal RD” group 
showed that their mean GOHAI scores were not impacted 
by gender, while their mean GOHAI-Add score was sig-
nificantly different according to the “age” group (below 
70  years: 39.9 ±  10.7, and above 70  years: 46.1 ±  10.7) 
(p < 0.01). The difference was also significant for the scores 
of the functional and psychosocial fields for the “age” 
group below 70 [12.6 ±  4.8 and 15.5 ±  4.8, respectively 
(p < 0.05)] and for the age group above 70 [15.1 ± 3.6 and 
18.7 ± 5.7, respectively (p < 0.05)]. Age and gender did not 
influence the MGDSI mean scores. Participants’ education 
level and way of life did not impact either of the scores.

After prosthetic rehabilitation
The GOHAI mean scores (GOHAI-Add and from each 
field) and the mean scores from each item of the MGDSI 

questionnaire obtained after rehabilitation according to 
RD experience and each type of rehabilitation, are pre-
sented in Table  3, in association with their statistical 
significance. Subjects from the “Renewal RD” group still 
declared a poor OHRQoL (47.1 ± 10.0), while the “Con-
trol” group had an average OHRQoL (51.7 ± 7.1).

In general, for the “Renewal RD” group, the type of 
prosthetic rehabilitation did not significantly influence 
the GOHAI and MGDSI mean scores, except for the 
“Comfort” item. A subsequent Post ANOVA analysis 
(Student–Newman–Keuls) showed that the mean “Com-
fort” MGDSI score was significantly different for subjects 
that received either a bi-maxillary complete RD or a bi-
maxillary partial RD rehabilitation.

Further analyses performed on the “Renewal RD” 
group showed gender and age had no effect on the mean 
GOHAI scores, or on any of the mean MGDSI scores, 
except for one. Indeed, the score for the item “Ease of 
cleaning” was significantly different according to gender 

Table 2  Comparison of GOHAI and MGDSI scores between groups of the study before rehabilitation

α = 0.01

NA not applicable, RD removable dentures

Variable 
parameters 
before reha-
bilitation

RD experience Types of prosthetic rehabilitation (renewal RD group only)

Renewal RD 
group
n = 43

Control group 
n = 16

Student t test Bi-maxillary 
complete RD
n = 17

Uni-maxillary 
complete RD
n = 14

Uni-maxillary 
partial RD
n = 5

Bi-maxillary 
partial RD
n = 7

ANOVA pro-
cedure

Mean ± SD Mean ± SD p value Mean ± SD Mean ± SD Mean ± SD Mean ± SD p value

Oral health related quality of life assessment (GOHAI questionnaire)

 GOHAI-Add 40.6 ± 10.3 45 ± 12.1 0.17 36.5 ± 10.0 44.9 ± 10.9 39.2 ± 5.9 43.1 ± 10.2 0.13

 Functional 
field

13.2 ± 4.4 13.8 ± 5.2 0.63 10.8 ± 4.8 15.2 ± 3.6 13.4 ± 2.2 14.6 ± 4.2 0.03

 Psychosocial 
field

15.7 ± 5.1 18.6 ± 5.1 0.05 13.9 ± 5.3 17.3 ± 5.1 15.4 ± 3.4 16.7 ± 5.5 0.31

 Pain or 
discomfort 
field

11.7 ± 2.5 12.6 ± 4.3 0.31 11.7 ± 2.1 11.9 ± 3.0 10.4 ± 2.5 11.9 ± 2.6 0.81

Patient’s RD-related satisfaction assessment (MGDSI questionnaire)

 Ease of clean‑
ing

80.0 ± 26.9 NA 70.6 ± 36.2 89.0 ± 13.1 84.0 ± 27.6 94.3 ± 6.4 0.13

 General satis‑
faction

59.7 ± 35.1 NA 51.3 ± 39.7 68.7 ± 31.8 54.8 ± 28.2 65.4 ± 29.9 0.55

 Ability to 
speak

67.4 ± 35.6 NA 58.9 ± 40.8 75.8 ± 33.0 60.2 ± 24.9 76.1 ± 33.5 0.51

 Comfort 64.8 ± 35.5 NA 48.6 ± 42.2 76.0 ± 29.8 55.8 ± 20.6 88.3 ± 11.6 0.03

 Aesthetic 65.6 ± 34.2 NA 53.2 ± 40.9 76.3 ± 26.7 70.0 ± 28.9 71.1 ± 29.7 0.28

 Stability 59.7 ± 36.0 NA 53.2 ± 41.2 64.7 ± 35.5 62.0 ± 29.5 63.9 ± 32.0 0.82

 Chewing 
ability

51.6 ± 29.2 NA 46.7 ± 29.7 52.6 ± 32.2 50.6 ± 27.9 62.1 ± 25.7 0.72

 Chewing 
efficiency

49.9 ± 31.0 NA 41.4 ± 29.8 57.3 ± 35.0 45.0 ± 23.3 59.5 ± 29.6 0.42

 Oral condi‑
tion

53.4 ± 33.5 NA 51.9 ± 37.6 50.3 ± 32.7 46.2 ± 24.3 68.1 ± 32.4 0.64
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(p  <  0.05), with a score of 93.3 ±  13.0 for women and 
81.8 ± 23.5 for men.

Evolution of OHRQoL and RD‑related satisfaction
Subjects from the “Control” group, who had no RD expe-
rience, showed an increase in their functional GOHAI 
field score (p < 0.01) but not for scores of the GOHAI-
Add or from the other fields.

Subjects with RD renewal showed an increase in their 
GOHAI-Add scores (F = 15, p < 0.001), as well their psy-
chosocial field scores (F = 25, p < 0.001) and those of the 
pain or discomfort field (F =  39, p  <  0.001). However, 
the scores of the functional GOHAI field did not change. 
There was no impact on the variations of the GOHAI 
mean scores before and after prosthesis renewal due to 
the type of prosthetic rehabilitation. For the MGDSI, 
scores for the “Esthetics” (F  =  39, p  <  0.001), “Chew-
ing efficiency” (F =  39, p  <  0.001) and “Oral condition” 

(F  =  39, p  <  0.01) items increased after prosthesis 
renewal.

Discussion
The aim of this study was to assess whether RD renewal 
improved patients’ OHRQoL and their RD-related sat-
isfaction, and to assess whether improvement was 
influenced by the type of rehabilitation or by sociode-
mographic factors. For this study, the OHIP question-
naire was not chosen to assess the quality of life as no 
French version was validated. On the other hand, the 
GOHAI questionnaire was previously validated in French 
language by Tubert-Jeannin et  al. (2003). Moreover, the 
GOHAI instrument contains more questions on func-
tional aspects that the OHIP versions (Pistorius et  al. 
2013).

On the one hand, the results suggested that renewing 
RD improved patients’ OHRQoL. Indeed GOHAI-Add 
scores increased from 40.6 ±  10.3 before rehabilitation 

Table 3  Comparison of GOHAI and MGDSI scores between groups of the study after rehabilitation

α = 0.01

** p < 0.01

NA not applicable, RD removable dentures

Variable 
parameter 
after rehabili-
tation

RD experience Types of prosthetic rehabilitation (renewal RD group only)

Renewal RD 
group
n = 43

Control group
n = 16

Student t test Bi-maxillary 
complete RD
n = 17

Uni-maxillary 
complete RD
n = 14

Uni-maxillary 
partial RD
n = 5

Bi-maxillary 
partial RD
n = 7

ANOVA pro-
cedure

Mean ± SD Mean ± SD p value Mean ± SD Mean ± SD Mean ± SD Mean ± SD p value

Oral Health related quality of life assessment (GOHAI questionnaire)

 GOHAI-Add 47.1 ± 10.0 51.7 ± 7.1 0.095 42.3 ± 12.2 48.9 ± 7.9 47.8 ± 4.2 54.4 ± 4.7 0.037

 Functional 
field

14.3 ± 3.7 17.4 ± 2.2 0.002** 12.5 ± 4.6 14.9 ± 2.6 14.6 ± 2.2 16.9 ± 2.4 0.051

 Psychosocial 
field

20.1 ± 4.8 20.9 ± 3.8 0.547 18.1 ± 5.9 20.6 ± 3.9 20.6 ± 2.1 23.4 ± 2.1 0.074

 Pain or 
discomfort 
field

12.7 ± 2.3 14.4 ± 3.1 0.021 11.7 ± 2.7 13.2 ± 2.0 12.6 ± 1.1 14.1 ± 0.9 0.068

Patient’s RD-related satisfaction assessment (MGDSI questionnaire)

 Ease of clean‑
ing

88.4 ± 18.3 86.1 ± 23.2 0.687 86.6 ± 23.9 92.1 ± 6.1 78.2 ± 26.1 93.1 ± 8.8 0.445

 General satis‑
faction

72.9 ± 32.1 86.6 ± 22.5 0.126 59.7 ± 41.7 82.4 ± 14.5 64.6 ± 31.2 93.4 ± 9.9 0.060

 Ability to 
speak

81.1 ± 24.7 89.3 ± 14.5 0.219 72.7 ± 29.3 88.2 ± 12.7 76.8 ± 30.7 91.1 ± 21.7 0.228

 Comfort 64.6 ± 34.1 82.8 ± 25.6 0.059 46.7 ± 37.6 72.7 ± 28.5 63.6 ± 24.4 93.7 ± 9.5 0.010** (F = 3)

 Esthetic 83.7 ± 27.7 92.1 ± 15.5 0.263 69.1 ± 39.9 92.6 ± 4.7 92.6 ± 8.1 95.1 ± 7.1 0.042

 Stability 68.4 ± 33.1 67.2 ± 34.3 0.900 52.2 ± 38.1 75.5 ± 28.0 74.0 ± 21.5 90.6 ± 16.7 0.040

 Chewing 
ability

61.4 ± 29.0 79.9 ± 21.6 0.024* 55.7 ± 32.3 60.3 ± 31.0 61.2 ± 19.1 77.6 ± 19.4 0.427

 Chewing 
efficiency

65.3 ± 28.2 72.1 ± 28.1 0.409 57.8 ± 29.5 65.2 ± 30.8 62.0 ± 22.2 86.1 ± 13.7 0.167

 Oral condi‑
tion

75.7 ± 26.4 81.3 ± 22.2 0.456 65.9 ± 33.6 82.9 ± 17.2 67.2 ± 24.2 91.4 ± 9.5 0.090



Page 6 of 8Bonnet et al. SpringerPlus  (2016) 5:2019 

to 47.1 ± 10.0 after rehabilitation. Despite this increase, 
OHRQoL remained poor in patients with RD renewal. 
Furthermore, items related to the GOHAI functional 
field were not impacted. These results confirmed that 
people wearing an RD often report an affected OHRQoL 
(Locker and Miller 1994; McGrath and Bedi 2001; John 
et al. 2004). However, only few reports in literature men-
tioned the exact type of removable rehabilitations used. 
Some studies suggested that OHRQoL is degraded due to 
poor prosthesis quality (Inukai et al. 2008; Andrade et al. 
2012). However, in the current study, RD quality was 
ensured by the fact that the prostheses were new and that 
overall treatment was supervised by a senior prosthesis 
practitioner. In addition endodontic, conservative and 
periodontic treatments were performed before prosthesis 
renewal. Prevention and conservative treatment remain 
the best way to prevent OHRQoL degradation. Several 
studies have shown that OHRQoL is greatly improved 
by the number of natural teeth present on the arches 
(Tubert-Jeannin et  al. 2003; John et  al. 2004; Hägglin 
et al. 2004; Pistorius et al. 2013). It has also been shown 
that dental care improved OHRQoL, especially in elderly 
people (Naito et al. 2010; İlhan et al. 2015). When reha-
bilitation is inevitable, RD treatment remains a valuable 
solution for these patients in some circumstances (finan-
cial, patient’s preferred option, etc.) (Xie et al. 2015). As 
shown in this study, OHRQoL remained poor after RD 
renewal, and the best alternative treatment would be 
rehabilitation with implant prosthodontics. This would 
greatly improve the degraded OHRQoL, as shown in sev-
eral studies (Fillion et al. 2013; De Bruyn et al. 2015). It 
was also noticed that some patient still choose rehabilita-
tion with RD, even when implant-supported dentures are 
freely offered. This option choice could be due to fear of 
surgical intervention (Walton and MacEntee 2005; Carls-
son and Omar 2010).

On the other hand, RD renewal only had a limited 
impact on prosthesis satisfaction. The “general satisfac-
tion” item remained statistically similar before and after 
rehabilitation (59.7 ± 35.1 vs 72.9 ± 32.1). The high vari-
ability suggested that patient’s expectations were not fully 
identified, probably because personality traits related to 
the OHRQoL were not taken into account when treat-
ment options were decided. Takeshita et  al. (2015) 
showed that the evaluation of patients’ personality traits 
would lead to a more adapted therapeutic approach. 
However, this approach would be difficult to implement 
as these require personality tests that can only be per-
formed and analyzed by persons specialized in psychol-
ogy. As an alternative, qualitative research centered on 
patients’ expectations could be performed to identify 
different patients’ profiles and determine the appropri-
ate treatment accordingly. In contrast, other items, such 

as “Esthetics”, “Chewing efficiency” and “Oral condition” 
were significantly improved. These results, based on 
patient-centered/reported outcomes, tended to show that 
the masticatory function of patients with RD renewal was 
improved. In this study, however, prosthetic rehabilita-
tion only consisted in renewing an already existing RD, 
limiting changes. This was confirmed by the fact that 
the GOHAI functional field was not improved upon RD 
renewal, independently of the type of prosthetic rehabili-
tation. Furthermore, despite the fact that patients with 
and without RD experience showed a similar improve-
ment of their overall OHRQoL, patients that experi-
enced RD for the first time were the only ones for whom 
OHRQoL functional features were improved. In the lit-
erature, wearing RD tends to be associated with altered 
mastication (Liedberg et  al. 2005). Further analyses on 
mastication physiological parameters, including food 
bolus particle size, should be performed to confirm the 
perceived improvement of the masticatory function in 
patients with RD renewal.

The study of the impact of sociodemographic factors 
showed that, before RD renewal, age had an influence on 
patients’ OHRQoL. Indeed, patients over 70 years had a 
better OHRQoL than patients under 70, confirming the 
hypothesis of Hägglin et  al. (2004) that older patients 
had a better acceptance of their condition of life. After 
RD renewal, age was no longer an influencing factor, as 
OHRQoL is similar between both age groups. The abil-
ity of older patients to adapt to a new RD may be dimin-
ished. Moreover, according to the literature, gender did 
not have an impact on OHRQoL at any stage (Tubert-
Jeannin et al. 2003; John et al. 2004). In accordance with a 
study concerning patients with bi-maxillary complete RD 
(Turker et al. 2009), neither age nor gender had an impact 
on RD-related patient satisfaction, except for one item, 
“Ease of cleaning”. Indeed, after RD renewal, prosthesis 
cleaning is easier for women than for men. This aspect of 
cleaning behavior should be taken into consideration for 
RD upkeep, as it was also done for tooth brushing (Wie-
ner et al. 2012).

Patients’ OHRQoL was not impacted by the type of 
rehabilitation before or after RD renewal. A similar result 
was obtained for the patients’ RD-related satisfaction. 
However, on the present study, patients that had a bi-
maxillary complete RD renewal experienced the worst 
comfort sensation while patients that had a bi-maxillary 
partial RD renewal experienced the best comfort of all 
the other rehabilitation types. Other authors reported a 
better OHRQoL for patients wearing bi-maxillary com-
plete RD (Yen et al. 2015). This was explained by the fact 
that people with partial dentures tended to compare their 
dentures with their remaining natural teeth. On the con-
trary, one could also say that people wearing complete 



Page 7 of 8Bonnet et al. SpringerPlus  (2016) 5:2019 

dentures had forgotten the feeling of having teeth, and 
therefore had more expectations while wearing complete 
dentures. These persons experienced a worst comfort 
sensation that influenced their reported OHRQoL. For 
patients with a complete denture it would be necessary 
to recommend an implant prosthodontic rehabilitation 
according to the McGill consensus (Feine et  al. 2002) 
and the York statement (Thomason et al. 2009), in which 
the mandibular prosthesis is retained by two implants. 
In France, this protocol is difficult to implement due to 
financial issues and the lack of insurance coverage for 
dental implants, therefore an adapted public health pro-
gram should be put in place in order to provide this ther-
apeutic approach for patients.

Caution is required regarding the results from the 
OHRQoL analysis. Indeed, although the GOHAI ques-
tionnaire has been validated for France (Tubert-Jeannin 
et  al. 2003), the results obtained are closely related to 
the population studied. Therefore, these results cannot 
be standardized for another culture, or treatment (İlhan 
et al. 2015).

Conclusions
Within the limitation of the present study, it can be con-
cluded that renewing RD only moderately improved 
OHRQoL and RD-related satisfaction, regardless of age, 
gender or type of rehabilitation. Other aspects such as 
the analysis of physiological parameters and qualitative 
research on patients’ expectations should be investigated.

Abbreviations
RD: removable dentures; OHRQoL: oral health related quality of life; GOHAI: 
Geriatric Oral Health Assessment Index; MGDSI: McGill Denture Satisfaction 
Instrument.

Authors’ contributions
JWS carried out most of the interviews and clinical examinations. MB, GB and 
CLB conceptualized, designed the study, conducted the data analysis, and 
wrote the manuscript. JLV participated in the data analysis process and the 
writing of the manuscript. EN carried out statistical analyses and wrote the 
manuscript. All authors read and approved the final manuscript.

Author details
1 Clermont Université, Université d’Auvergne, EA4847, CROC, BP 10448, 
63000 Clermont‑Ferrand, France. 2 CHU Clermont‑Ferrand, Service 
d’Odontologie, 63003 Clermont‑Ferrand, France. 

Acknowledgements
The authors thank Caroline Eschevins for her valuable technical support.

Competing interests
The authors declare that they have no competing interests.

Ethical approval and consent to participate
All the procedures performed in the studies involving human participants 
complied with the ethical standards of the institutional and/or national 
research committee and with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards.

Informed consent
Informed consent was obtained from all the individual participants included 
in the study.

Received: 11 May 2016   Accepted: 18 November 2016

References
Andrade FB, Lebrao ML, Santos JLF, Teixeira DSdC, Oliveira Duarte YA (2012) 

Relationship between oral health-related quality of life, oral health, socio‑
economic, and general health factors in elderly Brazilians. J Am Geriatr 
Soc 60(9):1755–1760

Atchison KA, Dolan TA (1990) Development of the geriatric oral health assess‑
ment index. J Dent Educ 54(11):680–687

Atchison KA, Der-Martirosian C, Gift HC (1998) Components of self-reported 
oral health and general health in racial and ethnic groups. J Public Health 
Dent 58(4):301–308

Awad MA, Feine JS (1998) Measuring patient satisfaction with mandibular 
prostheses. Community Dent Oral Epidemiol 26(6):400–405

Carlsson GE, Omar R (2010) The future of complete dentures in oral rehabilita‑
tion. A critical review. J Oral Rehabil 37(2):143–156

De Bruyn H, Raes S, Matthys C, Cosyn J (2015) The current use of patient-cen‑
tered/reported outcomes in implant dentistry: a systematic review. Clin 
Oral Implant Res 26(S11):45–56

De Grandmont P, Feine JS, Tache R, Boudrias P, Donohue WB, Tanguay R, 
Lund JP (1994) Within-subject comparisons of implant-supported 
mandibular prostheses: psychometric evaluation. J Dent Res 
73(5):1096–1104

Donabedian A (2005) Evaluating the quality of medical care. 1966. Milbank Q 
83(4):691–729. doi:10.1111/j.1468-0009.2005.00397.x

Feine JS, Carlsson GE, Awad MA, Chehade A, Duncan WJ, Gizani S, Head T, Lund 
JP, MacEntee M, Mericske-Stern R (2002) The McGill consensus statement 
on overdentures. Mandibular two-implant overdentures as first choice 
standard of care for edentulous patients. Montreal, Quebec, May 24–25, 
2002. Int J Oral Maxillofac Implant 17(4):601

Fillion M, Aubazac D, Bessadet M, Allegre M, Nicolas E (2013) The impact 
of implant treatment on oral health related quality of life in a private 
dental practice: a prospective cohort study. Health Qual Life Outcomes 
11(1):197. doi:10.1186/1477-7525-11-197

Hägglin C, Berggren U, Lundgren J (2004) A Swedish version of the 
GOHAI index. Psychometric properties and validation. Swed Dent J 
29(3):113–124

Haute Autorité de Santé (2006) Pose d’une prothèse amovible définitive 
complète. http://www.has-sante.fr/portail/jcms/r_1498678/fr/pose-d-
une-prothese-amovible-definitive-complete. Accessed 1 Apr 2016

Hercberg S, Deheeger M (1994) SUVIMAX, Portions alimentaires: manuel 
photos pour l’estimation des quantités. Economica, Paris

İlhan B, Çal E, Dündar N, Güneri P, Dağhan Ş (2015) Oral health-related quality 
of life among institutionalized patients after dental rehabilitation. Geriatr 
Gerontol Int 15(10):1151–1157

Inukai M, Baba K, John MT, Igarashi Y (2008) Does removable partial denture 
quality affect individuals’ oral health? J Dent Res 87(8):736–739

John MT, Koepsell TD, Hujoel P, Miglioretti DL, LeResche L, Micheelis W 
(2004) Demographic factors, denture status and oral health-related 
quality of life. Community Dent Oral Epidemiol 32(2):125–132. 
doi:10.1111/j.0301-5661.2004.00144.x

Liedberg B, Stoltze K, Owall B (2005) The masticatory handicap of wearing 
removable dentures in elderly men. Gerodontology 22(1):10–16

Locker D, Miller Y (1994) Subjectively reported oral health status in an adult 
population. Community Dent Oral Epidemiol 22(6):425–430

McGrath C, Bedi R (2001) Can dentures improve the quality of life of those 
who have experienced considerable tooth loss? J Dent 29(4):243–246

Naito M, Kato T, Fujii W, Ozeki M, Yokoyama M, Hamajima N, Saitoh E (2010) 
Effects of dental treatment on the quality of life and activities of daily liv‑
ing in institutionalized elderly in Japan. Arch Gerontol Geriatr 50(1):65–68. 
doi:10.1016/j.archger.2009.01.013

http://dx.doi.org/10.1111/j.1468-0009.2005.00397.x
http://dx.doi.org/10.1186/1477-7525-11-197
http://www.has-sante.fr/portail/jcms/r_1498678/fr/pose-d-une-prothese-amovible-definitive-complete
http://www.has-sante.fr/portail/jcms/r_1498678/fr/pose-d-une-prothese-amovible-definitive-complete
http://dx.doi.org/10.1111/j.0301-5661.2004.00144.x
http://dx.doi.org/10.1016/j.archger.2009.01.013


Page 8 of 8Bonnet et al. SpringerPlus  (2016) 5:2019 

Nicolas E, Jl Veyrune, Lassauzay C (2010) A six-month assessment of oral 
health-related quality of life of complete denture wearers using denture 
adhesive: a pilot study. J Prosthodont 19(6):443–448

Peršić S, Čelebić A (2015) Influence of different prosthodontic rehabilitation 
options on oral health-related quality of life, orofacial esthetics and 
chewing function based on patient-reported outcomes. Qual Life Res 
24(4):919–926

Petersen PE, Yamamoto T (2005) Improving the oral health of older people: the 
approach of the WHO global oral health programme. Community Dent 
Oral Epidemiol 33(2):81–92. doi:10.1111/j.1600-0528.2004.00219.x

Pistorius J, Horn JG, Pistorius A, Kraft J (2013) Oral health-related quality of 
life in patients with removable dentures. Schweizer Monatsschrift fur 
Zahnmedizin = Revue mensuelle suisse d’odonto-stomatologie = Rivista 
mensile svizzera di odontologia e stomatologia/SSO 123(11):964–971

Roumanas ED (2009) The social solution-denture esthetics, phonetics, and 
function. J Prosthodont 18(2):112–115

Takeshita H, Ikebe K, Kagawa R, Okada T, Gondo Y, Nakagawa T, Ishioka Y, Ino‑
mata C, Tada S, Matsuda K, Kurushima Y, Enoki K, Kamide K, Masui Y, Taka‑
hashi R, Arai Y, Maeda Y (2015) Association of personality traits with oral 
health-related quality of life independently of objective oral health status: 
a study of community-dwelling elderly Japanese. J Dent 43(3):342–349

Thomason JM, Feine J, Exley C, Moynihan P, Muller F, Naert I, Ellis JS, Barclay 
C, Butterworth C, Scott B, Lynch C, Stewardson D, Smith P, Welfare R, 
Hyde P, McAndrew R, Fenlon M, Barclay S, Barker D (2009) Mandibular 
two implant-supported overdentures as the first choice standard of 
care for edentulous patients—the York consensus statement. Br Dent J 
207(4):185–186

Tubert-Jeannin S, Riordan PJ, Morel-Papernot A, Porcheray S, Saby-Collet S 
(2003) Validation of an oral health quality of life index (GOHAI) in France. 
Community Dent Oral Epidemiol 31(4):275–284

Turker SB, Sener ID, Özkan YK (2009) Satisfaction of the complete denture 
wearers related to various factors. Arch Gerontol Geriatr 49(2):e126–e129

Veyrune JL, Tubert-Jeannin S, Dutheil C, Riordan PJ (2005) Impact of new pros‑
theses on the oral health related quality of life of edentulous patients. 
Gerodontology 22(1):3–9

Walton JN, MacEntee MI (2005) Choosing or refusing oral implants: a prospec‑
tive study of edentulous volunteers for a clinical trial. Int J Prosthodont 
18(6):483–488

Wiener RC, Wu B, Crout RJ, Plassman BL, McNeil DW, Wiener MA, Kao E, Caplan 
DJ (2012) Hygiene self-care of older adults in West Virginia: effects of 
gender. J Dent Hyg 86(3):231–238

World Health Organisation (1948) Preamble to the constitution of the World 
Health Organization as adopted by the International Health Conference, 
New York, 19–22 June, 1946; signed on 22 July 1946 by the representa‑
tives of 61 States (Official Records of the World Health Organization, no. 2, 
p 100) and entered into force on 7 Apr 1948

World Health Organisation (2012) Oral health factsheet no. 318. http://www.
who.int/mediacentre/factsheets/fs318/en/. Accessed 8 Dec 2015

Xie Q, Ding T, Yang G (2015) Rehabilitation of oral function with removable 
dentures—still an option? J Oral Rehabil 42(3):234–242

Yen Y, Lee HE, Wu YM, Lan SJ, Wang WC, Du JK, Huang ST, Hsu KJ (2015) Impact 
of removable dentures on oral health-related quality of life among elderly 
adults in Taiwan. BMC Oral Health 15:1

http://dx.doi.org/10.1111/j.1600-0528.2004.00219.x
http://www.who.int/mediacentre/factsheets/fs318/en/
http://www.who.int/mediacentre/factsheets/fs318/en/

	Influence of the renewal of removable dentures on oral health related quality of life
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Participants’ characteristics
	Measuring instruments
	Oral health related quality of life assessment
	Patient RD-related satisfaction assessment

	Study design
	Statistical analysis

	Results
	Before prosthetic rehabilitation
	After prosthetic rehabilitation
	Evolution of OHRQoL and RD-related satisfaction

	Discussion
	Conclusions
	Authors’ contributions
	References




