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ABSTRACT
  

المرتبطة   الحياة  وجودة   )ME( المضغ  كفاءة  لتقييم  الأهداف:  
على  المحافظة  مع  المعالجين  للمرضى   )OHRQoL( الفم  بصحة 

زرع طقم الأسنان الفك السفلي.

التي  السريرية والمضبوطة  العشوائية  التجربة  الطريقة:  في هذه 
تسيطر عليها، زار 50 مريضا عديم الأسنان مركز زراعة الأسنان 
وقسم تعويضات الأسنان ، غرب الصين من كلية طب الأسنان، 
ويونيو  2010م  يونيو  بين  ما  الفترة  خلال  سيتشوان  جامعة 
2012م تم اختيار وتلقى المرضى علاج زراعة طقم الأسنان الفك 
السفلي. تم إصلاح جميع المرضى الذين يعانون من أسنان الفك 
الحياة  وجودة   )ME( المضغ  كفاءة  تحديد  تم  كاملة.  العلوي 
المرتبطة  بصحة الفم )OHRQoL( قبل شهر واحد من أسنان 
 6 لمدة  مندمج  طعم  زراعة  على  وترتكز  الكامل  السفلي  الفك 
لمقارنة  المزدوجة  تي  اختبارات  استخدمت  أن رست.  بعد  أشهر 
متوسط  ME، درجات محاور OHIP-49بين قبل وبعد الزرع. 
واستخدمت نماذج الانحدار الخطي للحصول على الارتباطات بين 

.OHIP ودرجات محاور ME

النتائج: ارتفعت ME لزراعة الأسنان للفك السفلي قبل وبعد 
الثانوية  والدرجات  الكلي   OHIP  مجموع أن  كما  الزراعة. 
الأربعة اختلفت بشكل إحصائي قبل وبعد الزراعة، وهي القيود 
والألم  الجسدي،  والعجز  النفسي،  الارتياح  وعدم  الوظيفية، 
الجسدي. ارتبط كلا من مقياس  OHIP الكلي والمقياس الثانوي 
والعجز  النفسي،  الارتياح  وعدم  الوظيفية،  القيود  من  لكلا 

.ME الجسدي، والألم الجسدي مع

بشكل  السفلي  للفك  الأسنان  زراعة  مثبت  يحسن  الخاتمة:  
إحصائي من كفاءة المضغ للمرضى و مقياس OHRQol. ويعزى 
كلا  تساعد  المضغ.  كفاءة  بتحسن   OHRQol مقياس  تطور 
مقياس  زيادة  من  ايضاً  الألم  وتخفيف  المضغ  عملية  تحسن  من 

.OHRQol

Objectives: To evaluate masticatory efficiency (ME) 
and oral health-related quality of life (OHRQoL) 
in patients rehabilitated with implant-retained 
mandibular overdentures.

Methods: In this randomized controlled clinical 
trial, 50 edentulous patients visiting the Implant 
Center and Department of Prosthodontics, West 
China College of Stomatology, Sichuan University, 
Chengdu, China between June 2010 and June 
2012 were selected and received 2 implant-retained 
mandibular overdenture treatments. All patients were 
rehabilitated with maxillary complete dentures. The 
ME and OHRQoL were determined both one month 
before the mandibular complete denture was anchored 
to the osseointegrated implants, and 6 months after 
anchoring. Paired t-tests were used to compare means 
of ME, and oral health impact profile-49 (OHIP-49)  
domains scores between pre- and post-implant. 
Linear regression models were utilized to seek 
correlations between ME and OHIP domains scores.

Results: The ME increased from pre- to post-implant 
retained mandibular overdentures significantly 
(p<0.001). The total OHIP score and 4 subscales 
scores were changed significantly from pre- to post-
implant; namely, functional limitation, psychological 
discomfort, physical disability, and physical pain. 
The total OHIP score, functional limitation, physical 
disability, and physical pain subscale scores were 
related to ME. 

Conclusion: Implant-retained mandibular over 
dentures can significantly improve patients’ ME 
and OHRQoL. The improvement in OHRQoL is 
mainly because of the improved ME. An improved 
chewing experience, and pain relief also contributes 
to improvement of OHRQoL.
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For mandibular edentulous patients, conventional 
complete dentures are not always ideal, although 

the conventional complete denture procedure is 
simple, appointment times, and costs less. Many 
patients are not satisfied with the clinical effects of 
conventional complete dentures, due to handicaps in 
eating and speaking, uncomfortable, poor retention, 
and stability.1-3 An implant-retained complete denture 
can solve many of the above-mentioned problems and 
satisfy these patients.4,5 Compared with conventional 
complete dentures, implant-retained complete dentures 
have many advantages such as excellent retention, ease 
of use, and good aesthetics. Masticatory efficiency (ME) 
with conventional complete denture is almost 30% of 
natural dentition.6 Thus, as the most important oral 
function, the ME needs to be improved by implant-
retained mandibular overdentures. Many investigators 
have conducted research, and the results suggest that 
ME improved substantially after implants are used.4,5,7 
Patient-centered standards of oral health-related 
quality of life (OHRQoL)8 has also been increasingly 
emphasized in many studies. Restoration success was 
found to be largely affected by the patient’s point of 
view, as they feel more subjectively regarding prosthesis 
stability, comfort, chewing performance, language, 
and so forth. Compared with conventional complete 
dentures, 2-implant retained overdentures, as the 
standard treatment option for mandibular edentulous 
patients, has lead to a better level of OHRQoL.9,10 It 
is well known that OHRQoL is influenced by many 
factors,11 such as the patient’s gender, age, the number of 
implants, attachment type, level of education, cultural 
differences, and socio-economic environment,12 all of 
which are fixed pre-implant parameters and immutable. 
The role of improved ME in patients with implant-
retained mandibular overdentures on improvement 
in OHRQoL should be detected. The objective of 
this randomized controlled clinical study was to 
evaluate ME and OHRQoL in patients rehabilitated 
with implant-retained mandibular overdentures. In 
this research, the correlation between improvement 

of ME and improvement of OHRQoL from pre- to 
post-implant was also investigated. These findings 
may be helpful in clinical decision-making regarding 
implant-retained overdenture options for mandibular 
edentulous patients.

Methods. A randomized controlled clinical trial was 
performed in the Department of Prosthodontics, West 
China College of Stomatology, Sichuan University, 
Chengdu, China. Patients visiting the West China 
College of Stomatology account for one-third of the 
Chinese population, and can therefore be considered 
representative.

Subjects were selected from mandibular edentulous 
patients attending the Implant Center and Department 
of Prosthodontics, West China College of Stomatology, 
Sichuan University between June 2010 and June 2012 
according to the following criteria. Inclusion criteria: 
1) age between 55 and 75 years; 2) wearing maxillary 
and mandibular complete dentures for at least 5 years; 
3) willingness to change from the old complete denture; 
4) willingness to choose implant-retained mandibular 
over denture; 5) ability to attend for follow up. 

The study was approved by the Research Ethics 
Committee of Sichuan University, and met the 
requirements of the Declaration of Helsinki (1989) 
for prospective clinical studies with humans (informed 
consent principle).7

Treatment procedure. A new pair of complete 
dentures was fabricated for each patient. The new 
dentures were made with semi-anatomically shaped 
acrylic teeth (Huge Company, Shanghai, China). One 
month after complete denture delivery, 2 International 
Team for Implantology (ITI)  implants (Strauman 
Company, Waldenburg, Switzerland) for each subject 
were placed between the mental foramina, according to 
a standardized 2-stage surgical protocol.16 The implants 
were capped with cover screws. One hundred implants 
with 10 mm length, and 4.1 mm or 4.8 mm diameter 
were inserted into the 50 subjects. To minimize 
loading of the implants during the osseointegration 
period, the tissue surface of the complete denture 
base corresponding to the implants was ground. Six 
months after implantation, the second stage of surgery 
was performed, and abutments were applied. If the 
interval between the maxillary and mandibular was 
sufficient enough to accommodate LOCATOR stud 
attachments, a pair of LOCATOR stud attachments 
(Straumann Company, City, Switzerland) were applied 
to anchor the mandibular complete denture, otherwise 
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National Natural Sci Foundation, China (NSFC) for XL 
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Science and Technology Support Program, China (Grant 
No. 2009SZ0138).
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dental magnetic attachments (Aichi Steel Corp., Tokai, 
Japan) were applied. After a relining procedure for 
the intaglio surface of the mandibular denture with 
self-curing acrylic resin as a final restoration, patients 
were given instructions on care of the implant-retained 
overdentures and attachments. 

Evaluation. For each subject, the ME, and OHRQoL 
were determined both one month before the mandibular 
complete dentures were anchored to the osseointegrated 
implants, and 6 months after they had been anchored. 
The ME was evaluated using the gravimetric method. 
The subjects were instructed to chew test food (4g of 
peanuts) normally for 20 seconds. The peanuts used in 
this test were dried and of uniform size. The chewed 
peanuts were expectorated in a cup, and the mouth 
thoroughly rinsed twice with water (15 ml). The rinsing 
was added to the cup to recover all the test food. The 
whole content of the cup was poured onto a 20-mesh 
US standard sieve. Fine particles were washed through 
the sieve with a jet of water. The content of the sieve was 
dried in an oven and weighed at an electronic balance 
to get the weight ‘m’. The ME of the patient was ME 
(ME= 4-m/4 × 100%). This test was repeated 3 times.
The OHRQoL was evaluated using the 49-item 
version of the Oral Health Impact Profile (OHIP-49). 
The OHIP-49 is the most standard and validated 
questionnaire for measuring OHRQoL,17,18 and 
includes 7 domains: functional limitation, physical 
pain, psychological discomfort, physical disability, 
psychological disability, social disability, and handicap. 
The OHIP-49 was translated into Chinese and applied 
with face-to-face interviews by just one interviewer. 
Intra-class reliability, test/re-test reliability, and validity 
were previously evaluated by Slade and Spencer,17 with 
an intra-class correlation coefficient (ICC) of >0.75. 
Every item was scaled using a 5-point scale: never = 0, 
rarely = 1, occasionally = 2, often = 3, very often = 4. 
The total scores were calculated by adding the 49 items 
scores and ranged between 0 and 196, with lower scores 
indicating better OHRQoL. Every domain score of this 
questionnaire was also calculated.

Statistical analyses. All data were analyzed using 
the Statistical Package for Social Sciences version 
13.0 (SPSS Inc., Chicago, IL, USA). Paired t-tests 
were used to compare pre- and post-implant ME, 
OHIP-49 total scores, and every domain score. A level 
of p<0.05 was considered significant, exact p values 
and confidence intervals (CI) were used. Effect sizes 
(ES) were estimated using a procedure recommended 
by Kazis et al19 to show the size of the change from 

pre- to post-implant. Effect size can be expressed 
mathematically as ES = (m1 - m2)/SD, where m1, is 
the pre-implant mean, m2 the post-implant mean, and 
SD, the pre-implant standard deviation. Effect size can 
be used to translate changes in ME and OHIP into a 
standard unit of measurement that will provide a clearer 
interpretation of the results. Cohen20 defined an effect 
size of <0.50 as small, one of 0.50-0.80 as moderate, 
and one of >0.80 as large. Linear regression models were 
used to seek correlations between ME and OHIP total 
scores, and OHIP domains scores. Pearson coefficients 
of correlation and confidence intervals were used to 
analyze the strength of haphazard correlations between 
change of ME and changes of OHIP total scores, and 
OHIP domains scores. Linear regression models were 
used to seek the contributions of the confounders (age, 
gender, living state, education level, and income) on a 
decrease in OHIP-49 total scores.

Results. Table 1 summarizes the baseline information 
for 50 patients (28 men and 22 women, aged between 
55 and 74 years; mean 62 years) enrolled in the study. 
In Table 2 indicates that the ME of all subjects in 
this study increased from pre- to post-implant. The 
mean difference was 15.17%, which was statistically 
significant. One subject data was not recorded, as 
patient contact was lost. Table 3 demonstrates that the 
total OHIP scores, and 4 OHIP subscales scores were 
changed significantly in all 7 OHIP domains scores. 
The ES of OHIP subscales scores were favorable and 
exceeded the threshold value of 0.5 for functional 

Table 1 - Socio-demographic characteristics of 50 patients.

Characteristics    n    (%) 
Age (years)

60.0-65.9 22 (44)
66.0-70.0 28 (56)

Gender
Female 22 (44)
Male 28 (56)

Living status
Alone 4 (8)
With family/others 45 (90)
No answer 1 (2)

Education level
Elementary/High school 35 (70)
College 12 (24)
No answer 3 (6)

Income (RMB)
<2,000 25 (50)
≥2,000 15 (30)
No answer 10 (20)

RMB  - Renminbi 
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Table 4 - Correlation between decrease in Oral Health Impact Profile (OHIP-49) subscale scores and increase in 
masticatory efficiency (ME).

Independent 
variable 
(variation in)

Dependant variable
(variation in)

R2 β P-value 95% confidence 
intervals

Mean of ME

Functional limitation 0.807 0.056 0.000 0.615, 0.921
Physical pain 0.304 0.002 0.000 0.015, 0.407
Psychological discomfort 0.097 0.001 0.351 -0.732, 0.290
Physical disability 0.709 0.032 0.001  0.439, 1.871
Psychological disability 0.000 0.041 0.986 -0.003, 0.729
Social disability 0.003 0.039 0.901 -0.183, 0.489
Handicap 0.007 0.036 0.583 -0.236, 0.415
Total OHIP scores 0.624 0.030 0.000 0.219, 1.674

Table 3 - Mean of oral health impact profile (OHIP-49) subscales scores, and effect size (n=50).

OHIP subscale Pre-implant Post-implant Difference 
Mean±SD Mean±SD Mean±SD Paired t-test P-value ES

Functional limitation 22.4±8.2 11.7±5.1 10.6±9.4 8.92 0.000 1.3
Physical pain 12.9±4.3 10.6±3.2 2.1±5.6 5. 47 0.000 0.5
Psychological discomfort 10.1±4.1 6.8±3.9 4.9±5.2 6.87 0.000 1.2
Physical disability 8.5±3.8 5.1±3.4 3.4±4.6 5. 15 0.000 0.9
Psychological disability 4.9±2.8 3.7±2.1 0.84±2.8 1.83 0.071 0.3
Social disability 5.0±2.3 4.6±1.7 0.92±2.1 1.91 0.052 0.4
Handicap 4.8±2.7 3.5±2.6 1.08±3.9 1.84 0.069 0.3
Total OHIP scores 59.6±25.2 39.3±14.7 20.6±28.2 5.33 0.000 0.8

limitation, psychological discomfort, physical disability, 
total OHIP scores, and physical pain, indicating good 
sensitivity to the change. As shown in Table 4, the 
changes of OHIP subscales scores and total scores 
were taken as dependent variables, and the variation of 
ME as an independent variable in the linear regression 
model. It showed that the OHIP subscales scores 
changes of functional limitation, physical disability, 
physical pain, and total OHIP scores were influenced 
by the changes of ME in a statistically significant way. 
However, the change of psychological discomfort, 
psychological disability, social disability, and handicap 
were not influenced by the changes of ME. The change 
of ME can explain 80% of the variance in functional 
limitation, 70% of physical disability, 30% of physical 
pain, and 62% of the OHIP total scores. However, the 
change of psychological discomfort cannot be explained 

by the change of ME. Table 5 demonstrates that socio 
demographic characteristics were not significantly 
associated with a decrease in OHIP total scores. All 
the confounders were not positively associated with a 
decrease in OHIP total scores (R2=0.007).

Discussion. Masticatory efficiency (ME) can 
exactly reflect a patient’s masticatory function.7 In 
agreement with the findings of numerous studies,21-23 

the ME of all 49 patients increased significantly from 
pre-implant to post-implant anchor of the complete 
denture to the mandibular in this study. The retention 
and stability of the implant-retained mandibular 
complete denture mainly depend on attachments. The 
improvement of ME from pre- to post-implantation is 
mainly because of the improved stability and retention 
of the complete denture, which also makes the patients 
feel more comfortable, and easily adapt to the new 
denture. The width of the chewing cycle affected ME 
more than the height, mainly during lateral movement. 
It is reported that muscle activity is not significantly 
affected by different attachment types,2 in van der 
Bilt’s research, 18 patients received 2 implants-retained 
mandibular overdentures with 3 different attachment 
modalities: a magnet, a ball, and a bar-clip attachment. 
Patients’ satisfaction was also reported to not be affected 

Table 2 - 	The masticatory efficiency of all subjects increased from pre- to 
post-implant. 

Masticatory efficiency N Mean±SD
Pre-implant  50 47.41±7.23
Post-implant   49* 62.58±6.64
Difference   49*   15.17±10.19
P-value 0.000

 *one data was not included
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by different attachment styles.24 A recent systematic 
review by Kimet al25 indicated that the treatment effect 
with mandibular implant overdenture is not related to 
attachment system. Thus, the 2 different attachment 
systems, locator attachment and magnetic attachment, 
will not influence the results of this study.

In addition to the improvement in ME, a good 
complete denture can greatly improve the OHRQoL 
of patients, even though the OHRQoL is a more 
comprehensive criterion for an edentulous patient. Thus, 
the evaluation of a restoration’s effect on OHRQoL of 
patients increased recently.26 In this study, from pro- 
to post-implant, we found that the average of OHIP 
total scores reduced from 59.6±25.2 to 39.3±14.7, 
and reduced by an average of 20.6±28.2 (p<0.001), 
which indicated that the OHRQoL of patients was 
significantly improved.

This result was similar to Awad et al,12 who 
performed an international multicenter study, including 
8 centers in North America, South America, and 
Europe. Their conclusion is that mandibular 2-implant 
overdentures are more likely than conventional 
dentures to improve OHRQoL for edentulous patients. 
The recent review analysis by Thomason27 illustrated 
that patient OHRQoL is greater with mandibular 
implant-retained overdentures than conventional 
dentures; nevertheless, the magnitude of these effects 
remains uncertain, and heterogeneity of outcomes was 
observed. An uncertain intensity of effect maybe due 
to the different characteristics of the population many 
researchers investigated, and different versions of the 
OHIP researchers chose, which made the comparisons 
between studies very difficult. The OHIP-49,17 was 

the standard to measure OHRQoL with highest level 
of reliability and validity, from which other versions 
evolved for simplicity and convenience applications, 
such as OHIP-EDENT (Oral Health Impact Profile in 
edentulous adults) questionnaire,8 OHIP-14,15,28 and 
OHIP-20.29 Although the responsiveness of the 49-item 
OHIP could be maintained with fewer item versions 
of OHIP questionnaires, this will lead to compromises 
in reliability and validity.30 The Chinese version of the 
OHIP-14 was not tested and verified with the original 
OHIP-49. We used the translated OHIP-49 in this 
study, regardless of the fact that this was time consuming 
and very difficult to analyze.

Seven domains of the OHIP-49 all changed 
significantly except “psychological disability,” “social 
disability,” and “handicap”. It can be stated that a 
mandibular complete denture has little effect on the 
social function and handicap in the elderly population. 
The scores at pre-implant in these domains were so low 
that there is no room for improvement. Preciado et al31 

also reported that 100% of patients in his study reported 
no impact for the ‘‘social disability’’ and ‘‘handicap’’ 
domains. While, the present study also found no effect 
of implant overdentures on “psychological disability” 
domain, this maybe because there are international 
and cultural differences between different populations 
investigated.12 The word “disability” has a vague 
definition in Chinese, which usually refers to severe 
dysfunction. So the options in “psychological disability” 
domain may not be understand properly by Chinese 
patients. 

In this study, the effect of implant-retained 
overdentures on “function limitation (ES=1.3),” 

Table 5 -	Correlation between sociodemographic characteristics and decrease in oral health 
impact profile (OHIP-49) total scores.

 
Independent variable R2 ß P-value 95% confidence 

intervals
Age (years)

<66 0.001
>66 0.029 0.990 -2.529, 1.098

Gender
Female 0.000
Male 0.043 0.981 -2.051, 0.909

Living status 

Alone 0.002
With family/others 0.039 0.948 -1.810, 0.881

Education level
≤High school 0.004
College 0.026 0.873 -1.594, 0.567

Income 

<2,000 RMB 0.000
≥2,000 RMB 0.045 0.923 -2.619, 1.096
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“psychological discomfort (ES=1.2),” “physical disability 
(ES=0.9),” and “physical pain (ES=1.31)” domains 
was obvious. These findings were very similar to the 
results reported previously by Jabbour,9 namely, the 
ES for “functional limitation” was 0.84, “psychological 
discomfort” was 0.84, and “physical disability” was 
1.02. In his study, the domain with the largest ES was 
“physical pain” (ES=0.5), which means that the effect of 
implant-retained overdentures on releasing pain more 
obvious than that in this study. The differences can be 
attribute to subjects in his studies being of the mean 
age of 70 years, with reduced adaptive ability, and less 
likely to adapt to the traditional complete denture. 
While, in this study, the average age of subjects was 62 
years old. “Physical pain and physical disability” and 
“psychological discomfort and psychological disability” 
are 2 subscales in the OHIP-49 questionnaire, and 
there may be a multi-collinearity correlation between 
them from the view of items in each subscale. However, 
a discussion of whether subscales in a questionnaire 
have a multi-collinearity relationship does not make 
sense, because the reliability of the questionnaire has 
been previously confirmed.17

In the present study, ME and OHRQoL were 
determined just 6 months after the mandibular 
overdentures were anchored to the osseointegrated 
implants. Such a short-term improvement on 
OHRQoL was also found by Awad et al,32 who 
performed a randomized controlled clinical trial with 
results suggesting that implant treatment provides 
significant short-term improvement on all subscales 
of OHRQoL. Although the 49-item version of OHIP 
was used in Awad et al’s study,32 the samples in the 
study ranged between the ages of 35-65 and the length 
of study was not reported. Jabbour9 reported that the 
effect of 2 implant-retained mandibular overdentures 
on OHRQoL is stable over a 2-year period.

The correlation analysis revealed that improvement 
in ME correlated with a decrease in OHIP scores and 
R2=0.624, which means 62% of the improvement of 
OHRQoL can be explained by the improvement of ME. 
The 80% of change in “function limitation,” and 70% 
of change in “physical disability” can be explained by 
the improvement of ME. It is suggested that implant-
retained mandibular overdenture improved patients’ 
OHRQoL, and the contribution of improvement in 
ME is in prominent aspect.15 The objective results of this 
study confirm the conclusion from Knipfer’s research,15 
which was on implant function for improving OHRQoL 
in elderly patients; mastication and food intake as well 
as freedom from pain, might play a prominent role. In 
this study, only 30% of the “physical pain” relief can be 

explained by the improvement in ME. The stabilizing 
effect from implant of mandibular complete dentures 
on the reduction of pain may be more significant. 
Research by Emami et al29 illustrated that patients with 
implant retained mandibular complete dentures who 
perceived no rotational movement were more satisfied 
with their complete dentures than those who perceived 
rotation.

The improvement for “psychological discomfort” 
domain does not have any correlation with the 
improvement of ME, although the score in 
“psychological discomfort” changed largely from pre- 
to post-implant (ES=1.2). The results can be explained 
by the study of Farias Neto et al,7 which indicated that 
implant-retained mandibular overdentures significantly 
improved chewing experience, although no effect 
on ME has been observed. The improved chewing 
experience can attribute to the improved stability and 
retention of implant-retained mandibular overdentures. 
On the other hand, implant dentures evoked a change 
in peri-implantal mechanoreceptors, and thus may help 
spatial control of jaw movements during chewing,33 

perception of food flow as well as patients’ interest in 
food.

The OHRQoL of patients is not only related to 
patients’ chewing function, but also related to patients’ 
life, work, and psychological status. Awad stated that 
pre-implant OHIP scores, age, gender, and marital status 
explained 31% of the variation in post-treatment OHIP 
scores.32 While research by Emami et al29 showed that 
pre-implant OHIP scores, and rotational movements 
can explain 58% of the variance in the OHIP change 
score. Post-implant OHIP score was not affected by age, 
gender, or type of attachment. This can also be justified 
in the present study. The decrease in OHIP total scores 
was not significantly associated with age, gender, living 
state, education level, and income. Complications such 
as loose/lost abutments, peri-implantitis, retentive 
force decrease, and fractured denture/teeth may occur 
in implant-retained overdentures.34 Patients whose 
prostheses encountered complications tended to 
express less satisfaction.31 This can explain a part of the 
variation in OHIP scores, although negatively correlates 
to OHRQoL. 

Previous studies have explored impact factors 
for post-treatment OHIP score, most of which 
were unchangeable. The present study explored the 
correlation between changes in ME and changes in 
OHIP scores, which is subjective in determining the 
nature of the improvement in quality of life, as well as 
being more meaningful for making a sensible decision 
to choose the best treatment option for a patient. It will 
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be more meaningful if the sample size were greater, and 
additional randomized controlled clinical trials should 
research how the ME affects OHIP scores.

In conclusion, implant-retained mandibular 
overdentures can significantly improve patients’ ME 
and OHRQoL. The improvement in OHRQoL is 
mainly because of the improved ME, and improved 
ME particularly ameliorates patients’ functional 
performance. An improved chewing experience and 
pain relief also plays a role in the improvement of 
OHRQoL.
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