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A B S T R A C T   

Objectives: This observational cross-sectional study aimed to evaluate and compare the oral health-related quality 
of life (OHRQoL) and clinical performance between dentate subjects and edentulous patients restored with 
conventional dentures or implant overdentures. 
Methods: 85 edentulous patients were grouped as follows: Group-1 (CD): conventional denture wearers (n = 42), 
and Group-2 (IO): implant-retained overdenture wearers (n = 43). For the OHRQoL comparisons, a control group 
of subjects with a healthy natural dentition (Group-3, ND; n = 50) was included. Participants completed three 
validated questionnaires (OHIP-14sp, OHIP-20sp, and QoLIP-10). Socio-demographic data, prosthesis-related 
factors, clinical condition of the mouth, and patient subjective evaluations, were gathered. Descriptive and 
non-parametric probes were run (α = 0.05). 
Results: The ND group was the most unsatisfied (OHIP-14sp; p ≤ 0.001). The OHIP-20sp attributed significantly 
worse Psychological disability (p = 0.029) and Handicap (p = 0.027) to CD wearers when compared to IO 
wearers. The CD group showed the significantly highest need for relining (p = 0.041), and the lowest retention (p 
= 0.011). The OHIP-14sp disclosed a significantly worse OHRQoL for those volunteers who had a job (p =
0.003), a basic education instead of a secondary one (p = 0.022), and no partner (p = 0.006). 
Conclusions: The overall OHRQoL was comparable for both prosthodontic groups, being modulated by socio- 
demographic and prosthesis-related features. Nonetheless, CD wearers presented prosthetic complications 
more frequently. 
Clinical significance: While dentate subjects were the most critical about their oral condition and its reper-
cussion in their life, implant overdenture wearers tended to observe a better OHRQoL and clinical performance 
compared to conventional denture wearers.   

1. Introduction 

The edentulism is one of the most frequent oral conditions in the 
elderly [1,2]. Conventional complete dentures (CDs) continue being 
highly demanded [3,4], mainly due to their cheaper price [5,6] and the 
fears and contraindications related to surgical procedures [5,7]. How-
ever, the lack of retention and stability, the functional impairment, and 
the decrease in self-confidence, are usual complaints among CD wearers 
[8,9]. Conversely, the use of osseointegrated implants to attach an 

overdenture seems to improve the retention, stability, masticatory 
function (bite force, comminuting ability), and patient well-being, when 
compared to CDs [5,10–15]. But the question is, what level of oral 
health-related quality of life (OHRQoL) could be expected for CD- and 
IO-wearers compared to that of healthy, fully dentate subjects? 

The World Health Organization (WHO) defines the generic concept 
of Quality of Life (QoL), as ‘an individual’s perception of their position in 
life in the context of the culture and value systems in which they live and 
in relation to their goals, expectations, standards and concerns’ [16]. 
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Given that the QoL cannot be directly observed because it depends on 
personal feelings and perceptions, various questionnaires have been 
developed and divided into dimensions or question domains that assess 
the psycohological perception of each subject. These indices are valu-
able estimation tools that complete the traditional approach to physical 
evaluations. 

In the field of Prosthodontics, the OHRQoL plays a key role in the 
success of the prosthetic rehabilitation, and the patient opinion is pro-
gressively yielding growing interest [8,17–25]. Even though implant 
restorations are considered as more advantageous than conventional 
removable designs [12,19,20,26], their real effect on patient well-being 
still remains unknown [27]. Furthermore, it is really important to 
identify the factors that may modify the patient self-perceptions of 
OHRQoL in a positive or negative way. 

Given that the literature contains few reports focussing on the 
prosthetic features affecting the OHRQoL in the elderly, and that the 
type of denture worn has been considered to be one of the most influ-
ential factors to the self-perceived well-being of different community- 
dwelling populations [28–30], this paper aimed to evaluate and 
compare the differences in OHRQoL and clinical performance between 
dentate subjects and edentulous patients wearing a CD or an IO. The 
importance of choosing adequate scales or indices will be highlighted 
and justified, as we consider it necessary to delve into these methodo-
logical issues. 

The null hypotheses tested were that: (a) the OHRQoL is not affected 
by socio-demographic features, prosthesis-related factors, clinical 
characteristics, and patients’ subjective evaluations, regardless of the 
type of rehabilitation (CD or IO) and (b) dentate subjects and edentulous 
patients rehabilitated with either a CD or an IO will show similar 
satisfaction and clinical performance. 

2. Methods 

2.1. Study protocol 

This is an observational cross-sectional study about the OHRQoL and 
clinical performance of dentate and edentulous patients restored with 
CDs and IOs. The patients answered the items of the selected QoL scales 
and other related questions. Clinically, the participants were only 
revised. Thus, no intervention was made in any case. 

2.1.2. Study sample 
The reference population included 130 edentulous patients aged 

from 50 to 92 years, all of whom had been treated with at least one 
conventional complete denture (CD), or one implant-retained over-
denture (IO) fitted over 2–4 implants. All of the patients had been 
attended in the Specialist Posgraduate Course of Implant Prosthodontics 
delivered at the Department of Conservative & Prosthetic Dentistry of 
the Complutense University of Madrid (UCM, Spain) in the 2002–2016 
periods. All of the prosthetic treatments (CDs and IOs) received by the 
study patients were carried out by postgraduate students, who strictly 
followed the protocols established in the Faculty of Dentistry of our 
University, under the direct supervision of specialized professors. This is 
important information, because total prosthetic solutions and their 
grade of retention strongly depend on the quality of the impression/the 
extension of the dentures, and on the operators’ experience. In this re-
gard, the fabrication of the prostheses was step-by-step evaluated and 
approved by expert prosthodontists. 

The patients were recruited using a non-probabilistic consecutive 
sampling procedure from the database available from the Patient 
Admission Service. The sample size was estimated to detect a clinically 
significant difference of 4.5 [31]: considering a power of 80% and an 
alpha significance level of α = 0.05. With these parameters, the size 
obtained for each group was 36 individuals (36 × 3 = 108). The aim of 
the oversampling was to achieve a larger effective sample size. To avoid 
misinterpretation of the findings, a total of 45 patients (34.62%) were 

excluded from the reference population due to direct exclusion criteria 
such as: serious illness, motility disorders, cognitive impairment, seek of 
dental treatment, implant loss, and/or prostheses received less than one 
year before [32]. 

After being contacted by phone, 85 final volunteers wearing a muco- 
alveolar-supported complete denture or an implant overdenture agreed 
to participate in the investigation. All of them were scheduled for an 
appointment that consisted of an interview and a clinical examination 
free of charge. Two study groups were established depending on the type 
of prosthesis worn by the patient: Group 1 (CD; n = 42): conventional 
denture wearers, and Group 2 (IO; n = 43): implant-retained over-
denture wearers. Only for the QoL analysis, a control group of young 
subjects with a complete and healthy natural dentition (i.e., with no oral 
pathology and no need for dental treatment) was also considered (ND; n 
= 50). The inclusion of the ND group made it possible to compare the 
differences between healthy subjects and removable prosthesis wearers 
in terms of patient satisfaction. Thus, the three groups summed a total of 
135 volunteers. 

This work was conducted in full accordance with the ethical prin-
ciples of medical investigation involving human subjects under the 
World Medical Association Declaration of Helsinki (http://www.wma. 
net) and the Spanish Law 14/2007, for Biomedical Research (htt 
ps://www.boe.es/eli/es/l/2007/07/03/14) [23,33]. All of the partici-
pants were briefed about the purpose and process of the study. Written 
informed consents were acquired from all the participants. The approval 
of the Ethics Committee of the San Carlos University Hospital of Madrid 
(C.P.- C.I. 12/240-E & C.P. – C.I. 12/241-E) was obtained. Following the 
Spanish Organic Law 3/2018, on the Protection of Personal Data and 
guarantee of digital rights (https://www.boe.es/eli/es/lo/2018/1 
2/05/3), the subjects’ anonymity was preserved, and their rights were 
protected in all cases [23–25,32,33]. 

2.1.2. Data gathering 
The patients of the prosthodontic groups (CD and IO) completed 

three different OHRQoL questionnaires: the OHIP-14sp [17], the 
OHIP-20sp [19], and the QoLIP-10 [20], always aided by a qualified 
interviewer who asked the questions in all cases. These questionnaires 
had been previously validated in the Spanish population and have been 
described in detail [17,19,20]. The OHIP-14sp was the only scale 
applied in the ND (control) group, because the OHIP-20sp is conceived 
for edentulous patients, whereas the QoLIP-10 is a specific test for 
wearers of implant restorations. 

When answering the OHIP-14sp and the OHIP-20sp, the patients 
scored in terms of frequency of the appearance of 14 or 20 situations of 
impact, respectively, that were conceptually divided into seven ‘di-
mensions’ or ‘domains’ (i.e., Functional limitation, Physical pain, Psy-
chological discomfort, Physical disability, Psychological disability, 
Social disability, and Handicap). The frequency was codified using a 
classic Likert-type scale with five options [34,35]. The possible impact 
responses were: ‘hardly ever’ (score: +1), ‘occasionally’ (score: +2), 
‘fairly often’ (score: +3), and ‘very often’ (score: +4). The ‘never’ 
response (score: 0) revealed the absence of impact. The OHIP-14sp 
outcome variable ranged from 0 to 56, whereas the OHIP-20sp 
outcome variable ranged from 0 to 80. With these indices, the higher 
the total score is, the higher the level of negative impact on the patient’s 
oral well-being and quality of life is, and, therefore, the lower the 
satisfaction of the patient is [17,19]. 

The QoLIP-10 scale includes 10 items divided into three ‘dimensions’ 
or ‘domains’ (i.e., Biopsychosocial, Dental-facial aesthetics, and Perfor-
mance) [20]. The responses of the QoLIP-10 are intuitive and expressed 
on a Likert-type scale [34,35] with proportional codes for the degrees of 
impact. Items evaluated as < 0 are considered to have a negative effect, 
while values evaluated as +1 and +2 represent the positive side of each 
item (or at least the absence of a negative impact) [20]. The possible 
responses were: ‘strongly disagree’ (score: -2), ‘disagree’ (score: -1), 
‘indecisive, indifferent, or neutral’ (score: 0), ‘agree’ (score: +1), and 
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‘strongly agree’ (score: +2). The total QoLIP-10 score was the sum of the 
different item scores, so that negative and positive impacts contributed 
to the net score. The total or summary score of the QoLIP-10 question-
naire may range from -20 to +20 in such a way that the higher the score 
is, the higher the satisfaction of the patient is (meaning that negative or 
low positive scores indicate poorer self-perceived QoL) [20]. 

To ensure the anonymity, the completed forms of the questionnaires 
were placed in sealed envelopes and/or stored in a computer folder 
protected by password. All of the evaluations made were linked by 
means of a unique identification code for each participant [33]. 

To explore the clinical modulating factors, the patients were exam-
ined using the diagnostic methodology published by the World Health 
Organization (WHO) [36]. The study variables (which were registered 
by a sole trained operator in all cases) were classified as follows: 

Socio-demographic characteristics (Group 1 of variables): gender, 
age, employment status (with or without job), level of education/schooling 
(basic education, secondary education, professional training, or uni-
versity education), and partner status (with or without partner). The 
variable age was distributed in two categories in the ND and in the 
edentate groups (CD and IO) in order to statistically balance the groups’ 
sizes. Concerning the variable partner status, divorced, single, and 
widower patients were grouped together under the denomination of 
‘without partner’; while those patients who were married or who lived 
with their girlfriend/ boyfriend were pooled in the group ‘with partner’. 

Prosthesis-related features (Group 2 of variables): date of installation 
of the prosthesis, type of antagonist (conventional complete denture, 
implant-retained overdenture, removable partial prosthesis, fixed pros-
thesis, or hybrid prosthesis), type of attachment in the IO group (bars, 
Locators®, roach-type balls, or magnets), location, and number of im-
plants in the IO group (2, 3, or 4) [25,33]. 

Condition and health of the mouth (Group 3 of variables): presence of 
prosthetic stomatitis, and presence of oral ulcers. 

Prosthetic complications (Group 4 of variables): fracture of the metal 
framework and/or the prosthesis basis, fracture of prosthetic teeth, need for 
relining, unsatisfactory occlusion, grade of retention (good / moderate / 
poor), grade of stability (good / moderate / poor), and type of ridge 
resorption according to the classification of Seibert [37]. 

Functional and aesthetic subjective evaluation (Group 5 of vari-
ables): functionality (scored by the patient), aesthetics (individually 
scored by the patient and by the dentist) and global evaluation of func-
tionality and aesthetics (scored by the patient). For this purpose, a scale 
designed by Weber et al. [38] with values from 1 to 4 was used, where ‘1’ 
means ‘excellent’ and ‘4’ means ‘poor’ [38,39]. 

While all these variables were recorded for both the CD and IO 
groups, in the ND group, the socio-demographic data (Group 1 of vari-
ables) were the only collected, in addition to the OHIP-14sp responses. 
No comparisons between periodontal and peri-implant factors were 
carried out due to the large differences between the union of the tooth 
and the implant with the adjacent bone. The inclusion of this control 
group aimed to detect whether the OHRQoL of wearers of complete 
removable prostheses (CDs or IOs) diverge from that of subjects with a 
full and healthy natural dentition (ND). 

2.2. Data analysis 

All of the data collected were processed according to well-established 
statistical methods used in related research [23,25,32,39–41]. The sta-
tistical analysis was carried out with the SPSS program (Statistical 
Package for the Social Sciences; v. 26.0, IBM, IL, US) taking in advance 
the cut-off level for statistical significance at α = 0.05 [24,25,40,41]. 

To calculate the total score, the additive procedure (-ADD) [19,23, 
42] was used for the OHIP-14sp, the OHIP-20sp, and the QoLIP-10 
questionnaires by adding the item codes at the appropriate frequency 
in each case [25,43]. The dimensional scores of the three indicators were 
obtained in a similar fashion. 

Descriptive statistics and percentages for the qualitative and 

categorical variables were calculated using frequencies and means with 
standard deviations according to each variable [20,31,39,42]. To anal-
yse the quantitative variables, arithmetic means with standard de-
viations were calculated as representative measures of the sample [39, 
44]. However, as the Kolmogorov-Smirnov test revealed that our vari-
ables did not follow a normal distribution, non-parametric probes (based 
on the comparisons of medians) were selected [23–25,44,45]. The 
Chi-Square test was used to cross the qualitative variables in pairs. The 
Kruskal-Wallis test was applied for variables with three or more cate-
gories. The Mann-Whitney U test was run for variables with two cate-
gories, and for pair-wise comparisons. To avoid the risk of a type I error, 
the Bonferroni correction was conducted to adjust the p-values of the 
Mann–Whitney U test in variables with multiple categories that were 
crossed in pairs [23–25,40,44]. The total and dimensional scores ob-
tained with the questionnaires were compared among the study groups. 
The effect of the Groups 1 and 2 of variables on the OHRQoL was also 
investigated in the groups of patients, by using the same non-parametric 
tests [20,23–25,40,42]. 

3. Results 

3.1. Description of the sample 

After the application of the exclusion criteria to the reference pop-
ulation (N = 130), 85 (65.38%) edentulous patients wearing either a 
complete denture or an implant overdenture (CD + IO) were included. 
Thus, considering the control group of healthy dentate subjects (ND, n =
50), the final study sample was composed of 135 individuals (CD + IO +
ND). ‘Socio-demographically’ (Group 1 of variables), the predominant 
participants’ profile was that of a woman (59.26%, n = 80/135), 
younger than 75 years in both prosthodontic groups (52.94%, n = 45/ 
85) and younger than 25 years in the ND group (56%, n = 28/50), un-
employed (85.19%, n = 115/135), with basic education (47.41%, n =
64/135), and with partner (65.19%, n = 88/135). The percentages per 
group are detailed in Table 1. 

With respect to the ‘Prosthesis-related features’ (Group 2 of vari-
ables; Table 1), most of the prosthetic rehabilitations had been installed 
between 1 and 4 years before (47.06%, n = 40/85). Regarding the type 
of antagonist, it was common to find maxillary CDs (48.2%, n = 41/85) 
and mandibullary IOs (43.5%, n = 37/85). Actually, this combination of 
treatments is very frequent in Spain for edentulous patients. The pre-
dominant retention system in the IO group was a bar (83.7%, n = 36/ 
43). The general location was maxillary in the CD group (64.3%, n = 27/ 
42), and mandibullary in the IO group (60.5%, n = 26/43). Most of the 
investigated IOs were fitted onto 2 implants (58.1%, n = 25/43; all of 
them being mandibullary), or 4 implants (37.2%, n = 16/43; all of them 
being maxillary). Thus, the IOs retained by 2 implants were always 
located in the mandible, while those IOs retained by 4 implants were 
always located in the upper jaw. Moreover, there were two IOs retanied 
by 3 implants, of which, one was maxillary and one mandibullary. 

Concerning the ‘Condition and health of the mouth’ (Group 3 of 
variables; Table 2), the most detected problem was the presence of oral 
ulcers (12.9%; n = 11/85). 

As regards the ‘Prosthetic complications’ (Group 4 of variables; 
Table 2), which were experienced by 55.29% (n = 47/85) of the pa-
tients, the CD group exhibited the highest frequency (69.05%; n = 29/ 
42) (Table 2). The major prosthetic complication was the need for relining 
(25.9%; n = 22/85), followed by the unsatisfactory occlusion (16.5%; n =
14/85). The need for relining was significantly higher in the CD group 
than in the IO group (p = 0.041). The grade of retention was significantly 
better in the IO group compared to the CD group when the categories 
‘good’ and ‘moderate’ were pooled together and compared with the 
retention rated as ‘poor’ (p = 0.011). The retention was considered as 
‘good’ by 62.8% of the IO-restored patients. The grade of stability did not 
depend on the type of prosthesis. When analysing the type of ridge 
resorption following the classification of Seibert [37], the absence of 

G. García-Minguillán et al.                                                                                                                                                                                                                   



JournalofDentistry114(2021)103756

4

Table 1 
Features of the participants and impact of the variables of Groups 1 and 2 on the OHRQoL.  

Study variables Descriptive statistics (n ¼ 135) 
% (n) 

OHIP-14sp total score: 
crossing variables 

p-values (n = 135) 
CDþIOþND 

OHIP-20sp total score: 
crossing variables 

p-values (n = 85) 
CDþIO 

QoLIP-10 total score: 
crossing variables 

p-values (n = 85) 
CDþIO     

Mean (SD)  Mean (SD)  Mean (SD)  

Socio-demographic characteristics (Group 1 of variables)  

CD (n ¼ 42) IO (n ¼ 43) ND (n ¼ 50)       

Gender 
Men 59.5% (25) 39.5% (17) 26% (13) 7.38 (10.6) 0.33 (NS) 15.62 (20.23) 0.993 (NS) 13.45 (8.35) 0.766 (NS) 
Women 40.5% (17) 60.6% (26) 74% (37) 6.66 (7.44) p-value M-W 9.4 (8.51) p-value M-W 15.33 (3.78) p-value M-W  

Age (ND; n=50) 
< 25 years old N/A N/A 56% (28) 8.93 (7.06) 0.604 (NS) N/A  N/A  
≥ 25 years old N/A N/A 44% (22) 10.5 (8.91) p-value M-W N/A  N/A   

Age (CD + IO; n =85) 
< 75 years old 42.9% (18) 62.8% (27) N/A 4.56 (7.68) 0.806 (NS) 10.73 (14.72) 0.297 (NS) 14.69 (5.09) 0.618 (NS) 
≥ 75 years old 57.1% (24) 37.2% (16) N/A 6.3 (10.32) p-value M-W 14.43 (16.66) p-value M-W 14.08 (7.82) p-value M-W  

Employment status 
With job (WJ) 4.8% (2) 4.7% (2) 32% (16) 11.05 (9.4) 0.003* 7.5 (3.11) 0.818 (NS) 13 (1.16) 0.136 (NS) 
Without job (WoJ) 95.2% (40) 95.3% (41) 68% (34) 6.24 (8.56) p-value M-W 12.72 (16.01) p-value M-W 14.47 (6.63) p-value M-W      

QoL: WJ < WoJ      

Level of education/schooling 
Basic education (B) 81% (34) 69.8% (30) 0% (0.0) 5.59 (9.53) 0.005* 12.81 (15.81) 0.93 (NS) 14.45 (6.99) 0.622 (NS) 
Secondary education (S) 11.9% (5) 18.6% (8) 58% (29) 8.62 (9.03) p-value K-W 13.38 (19.33) p-value K-W 14.23 (6.02) p-value K-W 
Professional training (P) 0% (0.0) 2.3% (1) 28% (14) 7.87 (6.13) QoL: B < S 3 (0.0)  14 (0.0)  
University education (U) 7.1% (3) 9.3% (4) 14% (7) 7.21 (6.76) 0.022* 9 (6.11)  14.29 (1.8)       

p-value M-W + BF      

Partner status 
With partner (WP) 61.9% (26) 60.5% (57) 10% (5) 6.11 (9.82) 0.006* 12.88 (17.03) 0.383 (NS) 14.6 (6.73) 0.332 (NS) 
Without partner (WoP) 38.1% (16) 39.5% (17) 90% (45) 7.58 (8.03) p-value M-W 11.82 (13.49) p-value M-W 14.09 (6.16) p-value M-W      

QoL: WoP < WP     

Prosthesis-related features (Group 2 of variables)  

CD (n = 42) IO (n = 43)        

Date of installation of the prosthesis 
1 - 4 years before 50% (21) 44.2% (19) N/A 6.9 (11.44) 0.877 (NS) 14.23 (19.61) 0.331 (NS) 13.9 (8.35) 0.557 (NS) 
5 - 8 years before 45.2% (19) 34.9% (15) N/A 4.38 (6.48) p-value K-W 11.74 (11.37) p-value K-W 14.74 (4.1) p-value K-W 
≥ 9 years before 4.8% (2) 20.9% (9) N/A 2.91 (3.67)  8.36 (10.27)  15.18 (4.96)   

Type of antagonist 
Conventional complete denture 71.4% (30) 25.6 % (11) N/A 7.41 (10.95) 0.163 (NS) 16.46 (18.81) 0.305 (NS) 13.12 (7.62) 0.108 (NS) 
Implant-retained overdenture 26.2 % (11) 60.5% (26) N/A 2.97 (6.11) p-value K-W 8.16 (10.82) p-value K-W 16.3 (4.73) p-value K-W 
Removable partial prosthesis 0% (0.0) 9.3% (4) N/A 6 (9.42)  10.75 (14.27)  14 (5.1)  
Fixed prosthesis 0% (0.0) 2.3% (1) N/A 9 (0.0)  27 (0.0)  2 (0.0)  
Hybrid prosthesis 2.4% (1) 2.3 % (1)  5 (2.83)  6.5 (4.95)  10.5 (4.95)  

Type of attachment 
Bars N/A 83.7% (36) N/A 2.38 (3.96) 0.576 (NS) 8.22 (8.54) 0.922 (NS) 15.5 (4.3) 0.811 (NS) 
Locators® N/A 7% (3) N/A 11.3 (19.63) p-value K-W 20 (30.35) p-value K-W 8.33 (12.58) p-value K-W 
Roach type balls N/A 7% (3) N/A 6 (6.56)  12.67 (13.87)  15.33 (4.51)  
Magnets N/A 2.3% (1) N/A 0 (0.0)  5 (0.0)  17 (0.0)   

(continued on next page) 
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resorption (i.e., the health-related situation) was the main category. This 
feature was even more frequent in the CD group. On the contrary, the 
class III (i.e., the most pathological) was more usual in the IO group than 
in the CD group (Table 2). 

Within the ‘Functional and aesthetic subjective evaluation’ (Group 5 
of variables; Table 2), the aesthetics scored by the dentist and by the 
patient were statistically similar in both prosthodontic groups. The 
functionality assessed by the patient and the global evaluation of func-
tionality and aesthetics scored by the patient yielded no significant dif-
ferences between CD and IO wearers. 

3.2. Analysis of the modulating effects of Groups 1 and 2 of variables on 
the OHRQoL 

In all groups (CD, IO, and ND), the employment status (p = 0.003), the 
level of education/schooling (p = 0.005), and the partner status (p = 0.006) 
influenced the OHRQoL as assessed with the OHIP-14sp instrument. 
Concerning the employment status, the participants with job, in active, 
reported significantly higher OHIP-14sp scores (and, thus, worse QoL) 
than did those patients without job. As for the level of education/ 
schooling, the subjects having basic education reported a significantly 
better OHRQoL compared to those with secondary education (p =
0.022); this being the only significant difference found after crossing the 
categories of this variable. Relating to the martial status, the patients 
without a partner attained significantly superior OHIP-14sp scores (and 
lower QoL) than did those who lived with a partner (Table 1). 

Neither the OHIP-20sp, nor the QoLIP-10 detected significant cor-
relations between their total scores and the variables of Groups 1 and 2. 
Therefore, the employment status, the level of education/schooling, and the 
partner status were identified as modulators of patient well-being only by 
the OHIP-14sp test (Table 1). 

3.3. Comparison of the OHRQoL among the groups of patients 

The total OHIP-14sp score discriminated between the three groups 
evaluated (p < 0.001) (Table 3). In this regard, the ND control group 
demonstrated significantly lower oral-related well-being than both the 
CD (p = 0.002) and IO (p < 0.001) groups (Table 3). 

The OHIP-14sp dimensional scores expressed significant differences 
between the prosthodontic groups, except the domains: ‘Functional 
limitation’ (p = 0.286), and ‘Physical disability’ (p = 0.073). The scores 
of the next OHIP-14sp subscales: ‘Psychological discomfort’, ‘Psycho-
logical disability’, and ‘Social disability’, disclosed a significantly lower 
QoL for the ND group when compared with the edentate patients 
restored with CDs and IOs. The ‘Physical pain’ and ‘Handicap’ domains 
only showed significant differences between IO and ND subjects, the last 
ones demonstrating the worst OHRQoL (Table 3). 

When using the OHIP-20sp questionnaire, both the ‘Psychological 
disability’ (p = 0.029) and ‘Handicap’ (p = 0.027) domains attributed a 
significantly better QoL to the IO wearers (Table 3). 

Despite that the total and dimensional QoLIP-10 scores did not 
discriminate between the CD and IO groups, the outcomes of the three 
indices pointed to a similar trend: overall, the IO-restored patients 
perceived a better OHRQoL than did the CD wearers. The QoLIP-10 
subscale: Dental-facial aesthetics represented an exception, with 
almost equal values for both prosthodontic groups (Table 3). 

The OHIP-14sp domains that obtained the highest scores, and, 
therefore, the worst self-perceived OHRQoL, were: ‘Physical pain’ (ND 
subjects with significantly worse QoL than IO-restored patients), and 
‘Psychological discomfort’ (ND subjects reporting a significantly lower 
QoL with respect to both the CD and IO groups, which showed no sig-
nificant differences to each other) (Table 3). With regards to the OHIP- 
20sp, the dimension that reflected the worst patient satisfaction was 
‘Functional limitation’, closely followed by ‘Physical pain’ (with worse 
satisfaction for CD patients, but without statistical differences) 
(Table 3). Concerning the QoLIP-10 (whose total and dimensional scores Ta
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did not discriminate between groups), the subscales that showed the 
lowest patient satisfaction were: ‘Performance’ (with worse QoL for CD 
wearers), and ‘Dental-facial aesthetics’ (with similar QoL for both 
prosthodontic groups). Given that ‘Functional limitation’ and ‘Perfor-
mance’ can be conceptually equated, it may be considered that the first 
dimension of the OHIP-20sp questionnaire corresponds to the third 
domain of the QoLIP-10 index. In summary, the main QoL aspects of 
concern for the patients of our study tended to be: ‘Functional limitation’ 
/ ‘Performance’, ‘Physical pain’, ‘Psychological discomfort’, and 
‘Dental-facial aesthetics’ (Table 3). 

Including the three groups of patients, the OHIP-14sp dimensions 
with the most positive evaluations were, in descending order of OHR-
QoL: ‘Psychological disability’ (CD and IO wearers with comparably, 
and significantly better QoL than the ND group), ‘Handicap’ (IO patients 
with significantly better QoL than ND subjects), ‘Social disability’ (CD 
and IO wearers with comparably, and significantly better QoL than the 
ND group), and ‘Functional limitation’ (the ND group with the best QoL 
but without significant differences) (Table 3). Relating to the OHIP-20sp 
index, the domains with superior QoL were: ‘Handicap’ (IO patients with 
significantly better QoL than CD wearers), and ‘Social disability’ (with 
very similar scores for both prosthodontic groups). The same pattern 
was identified when using the QoLIP-10 questionnaire, whose best 
scored dimension, revealing the highest self-perceived satisfaction was 
the ‘Biopsychosocial’ domain (even with better values for the IO- 
restored patients, but without significant differences between the pros-
thodontic groups) (Table 3). 

4. Discussion 

This cross-sectional observational study aimed to evaluate and 
compare the impact of muco-alveolar-supported complete dentures and 
implant overdentures on the patients’ self-rated satisfaction and clinical 
performance by using different validated indices [17,19,20]. 

Concretely, three questionnaires with an excellent internal reliability 

(confirmed by their Cronbach’s α values), were used to investigate the 
OHRQoL: two abbreviated versions of the generic Oral Health Impact 
Profile scale: the OHIP-14sp (α = 0.89) [17,18] and the OHIP-20sp (α =
0.91) [19]; and one specific index: the QoLIP-10 (α = 0.82) [20]. The 
methodology applied has allowed the analysis of these instruments as to 
which of their conceptual areas (dimensions, or domains) may capture 
the differences in self-perceived well-being depending on the 
socio-demographic profile, prosthesis type, and clinical features of the 
patients. Nonetheless, the main novelty of this investigation relies on 
including a control group of fully dentate subjects (who reflected the 
best oral condition possible) to contrast the OHRQoL reported by CD and 
IO wearers. 

The first null hypothesis was partly rejected, because the ‘Socio-de-
mographic variables’: employment status, level of education/schooling, and 
partner status, and the ‘Prosthetic complications’: need for relining, and 
grade of retention, significantly affected the OHRQoL (Tables 1 and 2). 
The modulating effect of the tested variables on the patient well-being 
was assessed. 

Starting with the socio-demographic data (Group 1 of variables; 
Table 1), the gender yielded no significant differences [20,32,34], 
probably because a greater global health consciousness is currently 
influencing the entire world population. Notwithstanding that the age 
did not result in significant differences, the youngest patients tended to 
report worse QoL, maybe because older patients use to have more 
serious health problems that cause minor problems to be relegated to the 
background [20,24,25,32]. Concerning the employment status, the 
OHIP-14sp detected a significantly higher QoL in those individuals 
without work. Since most of the participants were older than 75 years, 
and, therefore, retired, these results should have more implications, 
such as the more tranquil environment these people use to have. 
Regarding the level of education/schooling, the OHIP-14sp total score 
attributed a significantly higher QoL to those subjects having basic ed-
ucation with respect to those with secondary education. This should be 
further analyzed, as there are studies reporting contradictory results, 

Table 2 
Comparison of the study variables (Groups 3-5) among the prosthodontic groups evaluated (n = 85).  

Study variables Prosthodontic groups evaluated p-values Chi-Square test (n ¼ 85)  

CD (n ¼ 42) IO (n ¼ 43) CD þ IO (n ¼ 85)  

Condition and health of the mouth (Group 3 of variables) Frequency (%)  
Presence of prosthetic stomatitis 0 (0%) 1 (2.3%) 1 (1.2%) 0.32 NS 
Presence of oral ulcers 5 (11.9%) 6 (14%) 11 (12.9%) 0.778 NS  

Prosthetic complications (Group 4 of variables) 
Fracture of the metal framework and/or the prosthetic basis 3 (7.1%) 5 (11.6%) 8 (9.4%) 0.479 NS 
Fracture of prosthetic teeth 3 (7.1%) 0 (0%) 3 (3.5%) 0.074 NS 
Need for relining 15 (35.7%) 7 (16.3%) 22 (25.9%) 0.041* IO < CD 
Unsatisfactory occlusion 8 (19%) 6 (14%) 14 (16.5%) 0.527 NS 
Grade of retention 
• Good (G) 15 (35.7%) 27 (62.8%) 42 (49.4%) 0.011* IO > CD (G&M vs. P) 
• Moderate (M) 11 (26.2%) 10 (23.2%) 21 (24.7%)  
• Poor (P) 16 (38.1%) 6 (14%) 22(25.9%)  

Grade of stability 
• Good 19 (45.2%) 23 (53.5%) 42 (49.4%) 0.564 NS 
• Moderate 10 (23.8%) 11 (25.6%) 21 (24.7%)  
• Poor 13 (31%) 9 (20.9%) 22 (25.9%)  

Type of ridge resorption (according to the classification of Seibert)32 

• Null 25 (59.5%) 17 (39.5%) 42 (49.4%) 0.124 (NS) 
• Class I 7 (16.7%) 5 (11.6%) 12 (14.1%)  
• Class II 2 (4.8%) 4 (9.3%) 6 (7.1%)  
• Class III 8 (19%) 17 (39.5%) 25 (29.4%)   

Functional and aesthetic subjective evaluation (Group 5 of variables) Mean (SD) p-values Mann-Whitney U test (n = 85) 
Functionality (by patient) 1.98 (1.137) 1.7 (0.939) 1.85 (1.045) 0.295 NS 
Aesthetics 
• Aesthetics (by dentist) 2.26 (0.828) 2.3 (0.638) 2.28 (0.734) 0.678 NS 
• Aesthetics (by patient) 1.6 (0.912) 1.58 (0.906) 1.59 (0.904) 0.87 NS 

Global evaluation of functionality and aesthetics (by patient) 2.02 (1) 1.91 (0.921) 1.97 (0.957) 0.634 NS 

CD = Conventional denture wearers. IO = Implant-retained overdenture wearers. SD = Standard deviation. (*) Significant at α = 0.05. NS = Not significant (p > 0.05). 
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some of them even affirming the independence of this variable [25,32]. 
With respect to the partner status, and consistent with related research 
[20,23-25,32], the total OHIP-14sp score revealed a significantly higher 
QoL for those patients living with a partner. 

As for the ‘Prosthesis-related features’ (Group 2 of variables; 
Table 1), the date of installation of the prosthesis did not significantly 
affect the self-reported OHRQoL, as evaluated by the three tests. This 
may suggest that, as time passes, the patients adapt to their new situa-
tion [45]. According to the literature [19,20,23,25,33], the type of 
antagonist did not modulate the patient well-being with any QoL scale. 
Similarly, the type of attachment did not affect the patient satisfaction of 
IO wearers [12,13]. Just for having an implant anchoring (regardless of 
which), an implant overdenture was more advantageous than a con-
ventional complete denture in terms of retention and psychological 
sense of security [10]. The location and the number of implants did not 
cause any variations in the patient self-perceptions. Accordingly, the 
patient satisfaction, the longevity of the prosthesis and the frequency of 
complications were not modulated by the number of implants in a 
previous study [14]. 

About the ‘Condition and health of the mouth’ (Group 3 of variables; 
Table 2), the presence of prosthetic stomatitis and oral ulcers was compa-
rable in both prosthodontic groups, which coincided with previous 
findings [25,46]. A recent study showed the importance of quantifying 
the impairment of quality of life in patients having oral ulcers to plan 
their treatment accordingly [47]. 

Considering the ‘Prosthetic complications’ (Group 4 of variables; 

Table 2), both the need for relining, and the grade of retention were 
significantly better for IO wearers than for CD users. Together with the 
implant fixation, this may be due to the lower and slower bone resorp-
tion that takes place in the presence of implants, which diminishes the 
need for relining in the case of IOs. [12–14] The fracture of the metal 
framework and/or the prosthesis basis were equally infrequent in both 
groups. The fracture of the prosthetic teeth was only registered in the CD 
group, according to related research [12,14]. Nevertheless, this variable 
did not result in significant differences, may be because both types of 
prostheses had the same type of artificial teeth (methyl methacrylate, 
MMA). The variable unsatisfactory occlusion did not register significant 
differences between the prosthodontic groups. A previous study [13] 
found an unsatisfactory occlusion in 12% of the implant overdentures 
evaluated; results that are comparable to ours (14%). About the grade of 
retention, IOs were perceived as significantly more retentive than CDs. 
The abovementioned research [13] also reported percentages that were 
comparable to ours for this type of complication in IOs, considering the 
retention as ‘good’ in 74.1% of the cases (62.8% in our study), and as 
‘poor’ in 10.3% (14% in our case). The grade of stability was not affected 
by the prosthesis design. This confirms the lesser influence that implants 
have on stability compared to their role on retention. Stability falls more 
heavily on both the alveolar ridges and the palate [13]. The type of ridge 
resorption [37] resulted in no significant differences in our study. Most of 
the alveolar ridges of CD-wearers were ‘null’ or ‘type I’ (76.2%) ac-
cording to the Seibert classification [37], while the ridge resorption of 
IO-wearers showed much more variability. This possible confounding 

Table 3 
Comparison of the oral health-related quality of life among the prosthodontic groups tested.  

Questionnaires’ subscales Mean (SD) p-values Kruskal-Wallis test (n ¼ 135)  

CD (n ¼ 42) IO (n ¼ 43) ND (n ¼ 50) Post-hoc: Mann-Whitney U-test 

OHIP-14sp 
Functional limitation 0.98 (1.774) 0.60 (1.256) 0.24 (0.476) 0.286 NSa 

Physical pain 2.21 (2.719) 1.28 (1.667) 2.58 (1.785) 0.002*,a 

QoL: ND < IO (p= 0.001) **,b 

Psychological discomfort 1.52 (2.787) 0.7 (1.884) 2.58 (2.524) <0.001**,a 

QoL: ND < IO (p< 0.001) **; ND < CD (p= 0.001) **,b 

Physical disability 1.38 (2.696) 0.51 (1.387) 1.06 (1.743) 0.073 NSa 

Psychological disability 0.19 (0.594) 0 (0.000) 1.56 (1.631) <0.001**,a 

QoL: ND < IO (p< 0.001) **; ND < CD (p< 0.001) ** ,b 

Social disability 0.48 (1.110) 0.28 (1.120) 0.84 (1.405) <0.001**,a 

QoL: ND < IO (p< 0.001)**; ND < CD (p= 0.025)* ,b 

Handicap 0.45 (1.292) 0.21 (1.103) 0.78 (1.375) 0.002*,a 

QoL: ND < IO (p= 0.002) * b 

OHIP-14sp total score 7.21 (10.929) 3.58 (6.242) 9.64 (7.881) QoL: 
p < 0.001**,a 

ND < CD (p = 0.002)*,b 

ND < IO (p < 0.001) **,b 

CD < IO (p = 0.989) NSb     

p-values 
Mann-Whitney U-test (n¼ 85) 

OHIP-20sp 

Functional limitation 4.26 (3.493) 3.16 (2.861) N/A 0.148 NSb 

Physical pain 4.19 (5.338) 2.74 (3.374) N/A 0.357 NSb 

Psychological discomfort 1.69 (2.815) 0.88 (1.954) N/A 0.203 NSb 

Physical disability 3.69 (5.607) 1.58 (2.889) N/A 0.166 NSb 

Psychological disability 1.24 (2.184) 0.49 (1.751) N/A 0.029*,b QoL: CD < IO 
Social disability 0.24 (1.078) 0.28 (1.351) N/A 0.981 NSb 

Handicap 0.43 (0.914) 0.14 (0.675) N/A 0.027*,b QoL: CD < IO 
OHIP-20sp total score 15.74 (18.832) 9.28 (11.143) N/A QoL: CD < IO (p = 0.268) NSb  

QoLIP-10 

Biopsychosocial 5.86 (3.390) 6.84 (2.225) N/A 0.464 NSb 

Dental-facial aesthetics 4.19 (3.195) 4.07 (3.050) N/A 0.799 NSb 

Performance 3.71 (2.831) 4.12 (2.412) N/A 0.681 NS b 

QoLIP-10 total score 13.76 (7.567) 15.02 (5.235) N/A QoL: CD < IO (p = 0.759) NSb 

CD = Conventional denture wearers. IO = Implant-retained overdenture wearers. ND = Fully dentate subjects with healthy natural dentition. SD = Standard deviation. 
N/A: Not applicable. * Significant at α = 0.05. ** Significant at α = 0.001. NS = Not significant (p > 0.05). a Kruskal-Wallis test. b Mann-Whitney U-test. QoL: Quality of 
Life. 
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factor for assessing the QoL in our research must be highlighted. 
With respect to the Group 5 of variables (Table 2), the subjective 

evaluations made by the patients did not differ between the prostho-
dontic groups. One possible reason is that all of the restorations were 
made in the same institution, following an established clinical protocol, 
collaborating with the same technicians, under strict quality control 
standards. Besides, the lack of aesthetic differences reported by the 
dentist could be due to her/his more critical and objective opinion, since 
the practitioner is not influenced by the comfort or the location of the 
prosthesis [48,49]. 

The second null hypothesis was rejected, as the total OHIP-14sp 
outcome and five of its seven subscale scores detected significant dif-
ferences between the three groups of volunteers. Also, two of the seven 
OHIP-20sp subscale scores significantly discriminated among CD and IO 
wearers (Table 3). 

As regards the total OHIP-14sp score, the ND group reported the least 
satisfaction in the study, showing significant differences with both the 
CD and IO groups (which where statistically comparable to each other). 
To a different degree, the OHIP-20sp and the QoLIP-10 total scores also 
attributed lower QoL to CD wearers compared with IO-restored patients, 
but did not found significant differences in any case (Table 3). The main 
function of the fixations is retention, while stability and support basi-
cally follow similar principles to those of the CDs [8,45]. In our research, 
the alveolar resorption was minimal in the CD group, and the occlusion 
was adequate in most cases (Table 2). This may have beneficed the 
retention and stability and, in turn, the levels of satisfaction of CD users. 

In line with the literature [8], the OHIP-14sp domain that obtained the 
highest scores for both prosthodontic groups were ‘Physical pain’, which 
seems to be the most responsible factor for a deficit in the self-perceived 
QoL with complete removable prostheses [8]. Unexpectedly, the ND 
group reported significantly worse self-perceptions when compared to the 
rehabilitated edentate groups concerning the ‘Psychological discomfort’, 
‘Psychological disability’, and ‘Social disability’ subscales. Such aspects 
are very important causes of the general patients’ concern. Similarly, the 
OHIP-14sp dimensions: ‘Physical pain’, and ‘Handicap’ resulted signifi-
cantly worse for the ND group with respect to the IO group in terms of 
patient well-being; which agreed with the interpretation of the OHIP-14sp 
total score. Moreover, the OHIP-20sp domains: ‘Psychological disability’ 
and ‘Handicap’ were significantly more positive for IO wearers than for 
CD users (Table 3). On the one hand, the implant anchoring seems to make 
patients more self-confident. On the other hand, the poorer enthusiasm 
demonstrated by the ND subjects when assessing their QoL suggest that 
prosthesis wearers are more condescending with their oral status [24,25, 
32,50]. It is a fact that nobody knows what they have until they lose it. The 
average age in the ND group was lower than that of the other groups, 
which may have somehow contributed to these results because of the 
more demanding character of young people and the preventive education 
promoted in recent years [51]. 

One limitation of this research was that the volunteers were recruited 
from a single university dental clinic, and, therefore, our results might 
be extrapolated with caution, based on the socio-demographic vari-
ability of the sample, which met well-established criteria [8,20,39,42, 
50,52,53]. Hence, the heterogeneity of the sample (Table 1) facilitates 
the extrapolation of the findings [24,25,42,43]. The uncontrolled con-
founding variables that are present in clinical trials might have affected 
the results to some extent [42,54]. Nonetheless, with our study design, 
clinically important differences were detected between the study groups 
[8,20,31,39,42,50,53–55]. QoL investigations could help anticipating 
which type of prosthesis may be the best accepted by each patient 
depending on his socio-demographic profile and clinical characteristics, 
thus contributing to decision-making in daily practice [42,56,57]. 

5. Conclusions 

Within the limitations of this study, the following conclusions may be 
drawn: 

1. Overall, the dentate subjects reported the significantly worst satis-
faction in the study, thus revealing a greater concern for their oral 
health and a more demanding personality than that of the 
prosthetically-restored edentulous patients.  

2. The OHIP-14sp demonstrated to be a useful QoL indicator, since it 
clearly discriminated among the tested groups of participants (den-
tate vs. edentate patients restored with CDs or IOs). 

3. Some conceptual areas of the OHIP-20sp index attributed a signifi-
cantly worse self-perceived well-being to conventional denture 
wearers with respect to implant overdenture wearers; which un-
derlines the importance of the retention exerted by the implants.  

4. Implant overdentures provided a better clinical performance. Their 
lower need for relining and superior grade of retention when 
compared to conventional complete dentures must be highlighted. 
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R. Moraleja-Ruiz, F. Camacho-Alonso, Long-term evaluation of quality of life and 
satisfaction between implant bar overdentures and conventional complete 
dentures: a 23 years retrospective study, Clin. Implant Dent. Relat. Res. 20 (2018) 
208–214, https://doi.org/10.1111/cid.12576. 

[16] World Health Organization, study protocol for the World Health Organization 
project to develop a quality of life assessment instrument (WHOQoL), Qual. Life 
Res. 2 (1993) 153–159. 
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