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Abstract 

      We sought to analyze demographic, anatomical, and disease factors affecting patient 
satisfaction after complete denture treatment. 

  A cross-sectional study assessed the data of 92 subjects (n = 55 men and 37 women) aged 
45 years and older who wore complete dentures constructed at the Dental Teaching Hospital, 
Faculty of Dentistry, Universitas Indonesia. A validated Indonesian version of the Patient’s Denture 
Assessment (PDA-ID) questionnaire was applied to evaluate their satisfaction at 1 month after 
complete denture insertion and scores were compared between different patient groups. Vertical 
height (at both anterior and posterior points) and bone density of the mandible were evaluated via 
panoramic radiography.  

 A significant difference (P = .000) was found between the different vertical heights of the 
mandible (anterior and posterior) and patient satisfaction regarding complete denture treatment. 
Meanwhile, no significant difference (P = .160) was found between bone density of the mandible 
and patient satisfaction regarding complete denture treatment. Multivariate analysis containing 
identified predictive factors revealed that patient satisfaction with complete denture treatment was 
mostly affected by vertical height of the anterior mandible (P = .000).  

 Vertical height of the anterior mandible is a key determinant factor influencing patients’ 
satisfaction after complete denture treatment. 
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 Introduction 
 

 Edentulism is mostly found in the 
preelderly and elderly populations1 and is caused 
by dental caries, periodontal disease, and 
traumatic injuries.2 In such a condition, the high 
demand for conventional complete dentures in 
the elderly can be attributed to the physiologic 
changes that occur intraorally. Alveolar bone 
resorption in the maxilla and mandible is the 
most common problem impeding the construction 
of conventional complete dentures3 as it affects 
height in the jaw bones.4 Further, the duration of 
edentulism and previous denture experience can 

influence vertical bone heights and bone density 
and reduce patient satisfaction towards the 
complete denture treatment.5,6

 

Determining vertical height and bone 
density in the mandible is key to diagnosing the 
patient’s condition, arranging treatment planning, 
and predicting their satisfaction regarding 
complete denture treatment. Alfadda and Canada 
reported that the stabilization of complete 
mandibular dentures is the most important factor 
influencing the level of patient satisfaction 
following complete denture treatment.7 
Calculations of the vertical height and bone 
density of the mandible could be done by way of 
several methods using panoramic radiographs.8–

11  
 Separately, the degree of patients’ 
satisfaction with their complete dentures can be 
evaluated subjectively through the self-
assessment method. Komagamine et al. reported 
on a multidimensional self-assessment 
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questionnaire, the Patient’s Denture Assessment 
(PDA-ID), that has since been validated in the 
Indonesian language by a dental research team 
from the Faculty of Dentistry, Universitas 
Indonesia.12,13 To our knowledge, previous 
research not explored the relationship between 
vertical height and bone density of the mandible 
through panoramic radiography while considering 
patient satisfaction about complete denture 
treatment using this questionnaire. 

Thus, this study seeks to evaluate the 
impact of the relationship between vertical height 
and bone density of the mandible on patient 
satisfaction with complete dentures in different 
groups stratified by age, sex, education level, 
duration of edentulism, and previous denture 
experience. Furthermore, this study will elucidate 
the most important factor that influences patients’ 
satisfaction towards complete denture treatment 
with vertical heights and bone density of 
mandible, age, sex, education level, duration of 
edentulism, and denture experiences. 
 

Materials and methods 
 

This cross-sectional study was conducted 
in the Dental Teaching Hospital, Faculty of 
Dentistry, the Universitas Indonesia and was 
approved by the Ethical Committee Faculty of 
Dentistry, Universitas Indonesia (no. 37/ethical 
approval/FKGUI/V/2018). A total of 92 complete 
denture wearers, including 55 men and 37 
women, were involved in this study. All of the 
complete dentures were fabricated by a 
postgraduate student and an undergraduate 
student. The subjects were selected using 
consecutive sampling methods from June 2018 
to February 2019. 
 The inclusion criteria were as follows: (1) 
conventional complete denture wearers on both 
jaws; (2) having the ability to communicate and 
come to the Dental Teaching Hospital, Faculty of 
Dentistry, Universitas Indonesia at 1 month after 
insertion; (3) having complete denture treatment 
period not more than 12 months (from the first 
visit until 1 month control visit); (4) aged 45 years 
or older; and (5) having good quality of 
panoramic radiographs (i.e., no gross distortion 
and with good contrast). Conversely, the 
exclusion criteria were as follows: (1) unwilling to 
sign the informed consent form and participate in 
this study and (2) having a history of a systemic 
disorder such as diabetes. 

The consecutive sampling method was 
selected for this study because it is relatively 
simple and is also one of the best options among 
the nonprobability sampling methods. With this 
approach, all patients who visit the Dental 
Teaching Hospital, Faculty of Dentistry, 
Universitas Indonesia and meet the inclusion 
criteria are selected as participants for this study. 
At 1 month after insertion of the new complete 
dentures constructed for participants in this study, 
all participants provided their informed consent 
for study inclusion, then completed the 
questionnaire.  

Patient satisfaction was measured with 
the PDA-ID questionnaire. This questionnaire 
was used because it has been previously 
validated in the Indonesian language. 
Furthermore, PDA-ID is a multidimensional self-
assessment specific to dentures that can 
evaluate both positive and negative denture-
related effects. This questionnaire consists of 22 
questions, divided into six major aspects: 
function, aesthetics, speech, lower denture, 
expectations, upper denture, and importance 
(Table 1). During the questionnaire, each 
question item is measured using a visual analog 
scale (VAS) consisting of a horizontal 100-mm 
line anchored by words representing the worst 
situation at the left extremity of the scale and 
words representing the best situation at the right 
extremity. In this manner, the total value for all 22 
questions ranges from 0 to 2,200 points for each 
participant.12,13 

Ninety-two conventional panoramic 
radiographs of the subjects were used to 
measure vertical heights of the mandible (at 
anterior and posterior sites) according to the 
method of  Xie et al. and to measure bone 
density of the mandible according to the 
Mandibular Cortical Index (MCI) approach.4,14,15 
Measurements were performed at two different 
times by two observers within a 1-month interval. 
Then, intraobserver and interobserver reliability 
testing was conducted to minimize the degree of 
bias between the two operators. A digital caliper, 
calibrated with gauge block steel, was used to 
complete the measurements on the conventional 
panoramic radiographs.  

According to the method of Xie et al., 
vertical height of mandibular bone was classified 
(1) at the anterior site (refer to X line) and (2) at 
the posterior site (refer to Y and Z lines) (Figure 
1), where X is the vertical distance from the 
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alveolar crest to the lower border in the midline 
and while Y and Z indicate distances from the 
alveolar crest to the lower border of mandible at 
34% and 53% of the length of the mandibular 
body and perpendicular to the tangent line of the 
mandibular border.4,14 The cutoffs for the 
reference line of the X, Y, and Z lines classified 
as normal bone height were greater than 35.64 
mm, greater than 33.55 mm, and greater than 
28.25 mm, accordingly. According to the MCI 
method, the variable of bone density was 
modified and classified as follows: (1) normal 
density/C1 and C2, where the endosteal margin 
of the cortex mandible was even and sharp on 
both sides, or (2) low density/C3, where the 
endosteal margin showed semilunar defects 
(lacunar resorption) or was clearly porous on1or 
both sides (Figure 2).15 According to the study of 
Ariyanti, patient satisfaction could be classified 
as either satisfied or not using the cutoff of 1,971 
points, where greater than 1,971 points indicates 
satisfaction and equal to less than 1,971 points 
indicates dissatisfaction.13 

Patients were classified by age into those 
45 to 60 years old and those ≥ 60 years old and 
by sex as either male or female. The education-
level groups included basic and advanced, 
respectively. According to the study of Atwood 
and Tallgren, the duration of edentulousness was 
classified as either 12 months or less or greater 
than 12 months. This classification was done due 
to fact that most bone loss occurs in the first year 
after extraction.5 Finally, considering the study of 
Turker et al, the previous denture experience 
group was modified and stratified into three 
categories as follows: (1) experience of more 
than 3 years, (ii) experience of 3 years or less, 
and (3) no prior experience using dentures 
before. The previous denture experience group 
was stratified in this manner due to the existence 
of participants with no experience in using 
dentures before.16 

Statistical analysis was performed using 
the Statistical Package for the Social Sciences 
software program (IBM Corp., Armonk, NY, USA). 
Statistical significance was set at P < .05. The 

chi-squared test with continuity correction and 
the Mann–Whitney U test were employed to 
analyze the relationship between vertical height 
and bone density of the mandible, 
sociodemographic factors (i.e., age, sex, 
education level), duration of edentulism, and 
previous denture experience and the impact of 

such on the patients’ satisfaction with complete 
denture treatment. A logistic regression test to 
analyze the most important factor affecting 
patient satisfaction with complete denture 
treatment was also completed. 

 
Figure 1. Method for measurement of vertical 

height of the mandibule according to Xie et al.4 
 

 
Figure 2. Classification of mandibular bone 

density according to the MCI method: C1, C2, 
C3.15 
 

 Results 
 

Among the 92 subjects who participated 
in this study, the mean and standard deviation 
values of the PDA-ID questionnaire was 1,942.5 
± 248.5 points with a minimum to maximum 
score range of 1,160 to 2,200 points. (Table 1). 
Nearly 60% of the subjects were 45 to 60 years 
old, while 62% had an advanced education level. 
Further, 57.6% of subjects had prior denture 
experience lasting up to three years, while nearly 
85% of the subjects had a duration of edentulism 

of up to 12 months. More than 50% of the study 

population was not satisfied with their complete 
denture treatment. According to the X line, 58.7% 
were classified as a low ridge, while, according to 
the Y and Z lines, 53.3% were classified as a low 
ridge. More than 50% of the subjects were 
classified as having low bone density of the 
mandible (Table 2).  
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Table 1. Mean and standard deviation values of 

the PDA-ID questionnaire. 
 

Table 2. Frequency distribution of subjects. 

 
 Statistically, the intraobserver and 

interobserver reliability test results for vertical 
height and bone density of the mandible 
suggested no significant differences existed 
between the two observers. The intraobserver 
reliability test for the vertical heights of the 
mandible with Bland–Altman test were as follows: 

the X line had a limit of agreement of between 
−2.347 and 1.520 and at a 95% confidence 
interval of −0.413 (−0.613 −0.213); the Y line had 
a limit of agreement of between −2.347 and 
1.520 and a 95% confidence interval of −0.430 
(0.635 −0.213); and the Z line had a limit of 
agreement of between −2.425 and 1.453 and a 
95% confidence interval of −0.486 (−0.687 
−0.285). The interobsever reliability test for 
mandibular vertical height with the Bland–Altman 
test were as follows: the X line had a limit of 
agreement of between −1.100 and 2.094 and at 
95% confidence interval of 0.497 (0.331 −0.662); 
the Y line had a limit of agreement of between 
−0.891 and 2.101 and a 95% confidence interval 
of 0.605 (0.450 −0.760); and the Z line had a limit 
of agreement of between −0,990 and 2,380 and 
a 95% confidence interval of 0,695 (0.520 
−0.869). The intraobserver and interobserver 
reliability outcomes for bone density of the 
mandible with Kappa value were as follows: .89 
and 0.78.  

A significant difference (P = .000) was 

found between different lines of vertical heights 
of the mandible (X line, Y line, and Z line) and 
patient satisfaction regarding complete denture 
treatment. Meanwhile, no significant difference (P 

= .160) was noted between bone density of the 
mandible and patient satisfaction regarding 
complete denture treatment (Table 3). 
 

 
Table 3. Correlation between patient satisfaction 
and vertical height and bone density of the 
mandible. 
* Significant (P < .05) 
+ included into multivariate analysis (P < .250). 

 

 Patient satisfaction following complete 
denture treatment was not affected by age (P 
= .890), sex (P = .174), or duration of edentulism 
(P = .202). Conversely, a significant difference 
was found between the level of patient 
satisfaction according to education level (P 

= .013). Also, patient satisfaction was affected by 
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the nature of previous denture experience (P 
= .000). From this, predictive factors that could 
be included in a multivariate analysis (P < .250) 
were vertical height of the mandible (P = .000), 
bone density of the mandible (P = .160), 
education level (P = .013), sex (P = .174), 

duration of edentulism (p = .202), and previous 
denture experience ( P = .000) (Table 4). 
Multivariate analysis revealed the patient’s 
satisfaction with complete denture treatment was 
mostly affected by vertical height of the anterior 
mandible (P = .000) (Table 5). 

 

 
Table 4. Correlation between patient satisfaction 
and age, sex, education level, duration of 
edentulism, and previous denture experience. 
*Significant (P < .05) 
+included into multivariate analysis (P < .250). 

 

 
Table 5. Results of logistic regression analysis. 
*Significant (P < .05). 

 
 Discussion 
 
 There are several methods by which to 
measure vertical height and bone density of the 
mandible with panoramic radiographs.8–11 In this 
study, the Xie et al. method was used because it 
does not depend on the location of the foramen 
mental. Most panoramic radiographs do not show 
the anatomic structure of the foramen mental. 
Additionally, the MCI method was used because 
of its simplicity and avoidance of the need to 
perform linear measurements. A significant 
correlation was found between mandibular 

vertical height and patient satisfaction. Some 
previous studies have reported that the 
stabilization of the lower denture is the most 
important factor affecting patient 
satisfaction.7,17,18 Alveolar bone height in the 
mandible determines the area of the denture-
bearing surface. The more denture-bearing area 
available to support the denture, the greater the 
retention and stabilization of the denture will be.19 
Meanwhile, Carlsson et al. reported that there is 
no correlation between the denture-bearing area 
and patient satisfaction.18 The retention and 
stabilization of the lower denture constitute 1 of 6 
major aspects evaluated by the PDA-ID 
questionnaire.12,13 Statistically, there was no 
relation between bone density of the mandible 
and patient satisfaction observed. In this study, 
patient satisfaction was not directly affected by 
mandibular bone density. Kusdhany et al. 
determined that low bone density among 
osteoporotic patients influenced alveolar ridge 
resorption. Finally, alveolar ridge resorption 
affects the retention and stabilization of 
dentures.3 It is also important to consider that 
patient satisfaction can be influenced by many 
factors such as psychologic factors, the dentist–
patient relationship, the adaptation process, and 
patient personality.20–22 
 The complete denture apparatus used by 
subjects in this study was of a good quality as it 
was implanted via a standard operation at the 
Dental Teaching Hospital, Faculty of Dentistry, 
Universitas Indonesia. All dentures were 
constructed by a prosthodontic resident and 
undergraduate student supervised by 
prosthodontists. Berg et al. stated that the 
construction of a good complete denture 
depends on technical, biological, and 
physiological interactions between the patient 
and dentist. In their study, the majority of patients 
were satisfied with their complete dentures; 
however, even if the denture is well-constructed, 
some patients remained dissatisfied with their 
new dentures. In several studies over the past 30 
years, the proportion of complete denture 
wearers who were dissatisfied with new and well-
made protheses ranged between 10% and 
15%.18  
 Age, sex, and the duration of edentulism 
did not show a statistical correlation with patient 
satisfaction regarding their complete denture 
treatment. This is supported by several previous 
studies reported that age and sex were not 
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correlated with patient satisfaction.13,16,18 
Opposite from this study, the longer the duration 
of edentulism, the more the resorption will be.5,6 
 Meanwhile, in this study, patient 
satisfaction showed a significant correlation with 
education level and previous denture experience. 
A previous study reported that there was a 
significant negative correlation between 
education level and patient satisfaction in that 
those with a lower education level had less 
expectations for their complete dentures. 
Moreover, patients with low education levels 
assumed more often that edentulism was not a 
major problem.18 Miranda et al. reported that 
subjects with lengthier denture experience had a 
better score for patient satisfaction.20 Elsewhere, 
Turker et al. suggested that subjects wearing 
dentures for more than three years had a greater 
ability to masticate, better tasting and speech 
abilities, and experienced more convenience in 
mastication. Finally, such a condition will improve 
patients’ satisfaction with their complete 
dentures.16 
 In this study, logistic regression testing 
revealed the most influential factor affecting 
patient satisfaction regarding complete denture 
treatment was the vertical height of the anterior 
mandible. The height of the alveolar mandible 
influences the retention and stabilization of the 
mandibular denture. Many factors contribute to 
the movement of the mandibular denture at the 
anterior point. When the mouth is opened wide, 
the muscle of the lower lip can act as a tight band 
that pushes up the lower denture.19 Moreover, 
the attachment of the frenulum lingualis could be 
located very high on the alveolar crest, which will 
compromise the lingual seal of a lower denture, 
increasing lower denture movement at the 
anterior point. Meanwhile, in the posterior region 
of the mandible, the anatomic structure of the 
fossa retro mylohyoid will conduct compensatory 
closure for the lower denture and improve the 
retention of the lower denture at the posterior 
point.19  
 The primary limitation of this study is the 
size of the sample. Further, data of systemic 
disorders such as diabetes were not collected 
based on laboratory testing. Also, distortions of 
conventional panoramic radiographs should be 
considered, mostly as a result of the patient’s 
head position. Along these lines, variation in 
vertical measurements from conventional 
radiographs could be minimized by using a 

standard head position. Otherwise, the use of a 
digital panoramic approach might yield an 
optimum result for linear measurement, allowing 
for the adjustment of contrast and brightness.  
 According to this study, it is suggested 
that a self-assessment questionnaire evaluating 
complete dentures be developed that is more 
appropriately aligned with the sociocultural 
condition in Indonesia. Furthermore, the 
arrangement of the objective evaluation of 
complete dentures is also required due to the 
importance of this evaluation in determining the 
success of complete denture treatment.  
 
 Conclusions 
 
 Vertical heights of the mandible, 
education level, and previous denture experience 
have strong correlations with patient satisfaction 
regarding their complete dentures. Meanwhile, 
bone density of the mandible, age, sex, and 
duration of edentulism statistically did not show 
significant correlations with patient satisfaction 
regarding their complete dentures. Ultimately, the 
most influential factor impacting patients’ 
satisfaction regarding their complete dentures 
was vertical height of the anterior mandible. 
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