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ABSTRACT 

 

Objective: The aim of this study was to assess the influence of patient 

characteristics on edentulous subjects’ preferences for different prosthodontic 

treatments with implants. Materials and Methods: A cross-sectional study was 

carried out with 131 edentulous subjects referred for treatment at a university 

clinic. Participants received detailed information about available treatment 

options, and were asked to rank their preferences among three alternatives for 

rehabilitation of the maxilla and mandible: conventional dentures (CD), 2-

implant retained overdentures (IOD) or 4-implant fixed dentures (IFD). Individual 

data and prosthodontic-related variables were assessed through interviews. 

Oral health-related quality of life impacts were measured using the Brazilian 

version of the Oral Health Impact Profile for edentulous subjects (OHIP-Edent). 

Descriptive statistics, bivariate tests, and binary and multinomial logistic 

regressions were used for data analysis. Results: The majority of participants 

chose CD as their most preferred treatment for the maxilla (45.8%), while IFD 

was the most prevalent choice for the mandible (38.9%). Regression analysis 

showed that the OHIP-Edent “oral pain and dysfunction” (OPD) domain scores 

were positively associated with IOD preference for the maxilla (OR=1.31; 

p=0.010) and mandible (OR=1.46; p=0.002), and with IFD preference for the 

mandible (OR=1.20; p=0.031). Subjects with lower levels of formal education 

and those with lower income levels were less likely to choose IFD. Conclusion: 

Level of education, income and perceived quality of life impacts are potentially 

predictive variables of edentulous patients’ preference for rehabilitation with 

implants. These factors may constitute important aspects to be considered by 

clinicians when treatment planning for edentulous patients.  

 

 

  



INTRODUCTION 

 

Although implant retained prostheses are likely to provide improvements in oral 

function and comfort for edentulous subjects, many patients still refuse implant 

therapy and choose conventional removable dentures instead (Cooper, 2009; 

Ellis, et al., 2011; Müller, Salem, Barbezat, Herrmann & Schimmel,  2012). 

Costs and concerns about surgery are usually reported as main reasons for 

patients’ preferences regarding implant treatment options (Narby, Kronström, 

Söderfeldt, & Palmqvist, 2008; Ellis, et al., 2011). However, a variety of other 

factors may also play an important role for choosing less invasive and more 

conservative treatment alternatives (Leles, Ferreira, Vieira, Campos & Silva, 

2011). This is exemplified when implant treatment is offered free of charge or 

with subsided costs, but yet the refusal rates remain high (Walton & MacEntee, 

2005). 

Besides external influences, such as professional advice and previous 

information (Korsch, Robra & Walther, 2015; Wang, Gao & Lo, 2015), a range 

of individual factors may influence patients' decisions before undergoing 

treatment (Ellis, et al., 2011; Müller, et al., 2012). In many cases there is a 

considerable distance between treatment acceptance and the decision to 

actually undergo treatment, and patients demonstrate distinct predispositions to 

accept different interventions. Previous studies with subjects presenting with a 

wide range of prosthodontic treatment needs showed that individuals’ intention 

and behavior towards treatment is mediated by their perceived comfort in 

performing the particular behavior. This in turn is determined by the total set of 

accessible control beliefs (perceived behavioral control), which includes 

perception of costs, opportunity costs, perceived need, and access to dental 

care (Vieira, Castro e Silva, Nogueira & Leles, 2015; Vieira, Silva, Nogueira & 

Leles, 2016).  

Similarly to the individual variability in patient treatment-seeking behavior, 

edentulous patients also diverge when they are asked to choose different 

options for prosthodontic rehabilitation. In a previous study which aimed to 

capture the different factors influencing edentulous patients’ preferences for 

treatment using conventional or implant-retained dentures, technical and clinical 



issues played a major role in treatment decisions and patient preferences 

(Leles, et al., 2011). Moreover, social/financial status and oral-related quality of 

life (OHRQoL) may also be important factors that affect patients’ preferences 

and should be factored into clinical decision-making.  

Individual preferences for different rehabilitation strategies, including implant 

interventions, may vary amongst edentulous patients and influence greatly the 

likelihood of choosing or refusing a specific treatment option. Thus, the aim of 

this study was to assess the influence of a range of patient factors, including 

socioeconomic determinants, on edentulous subjects’ preferences for 

prosthodontic rehabilitation options in the maxilla and mandible. The hypothesis 

tested in this study was that underlying patient reported factors are predictive of 

edentulous patients’ preferences for conventional denture treatment and 

treatments with implants. 

 

MATERIAL AND METHODS 

This cross-sectional study recruited a non-probabilistic sample, including 

consecutive patients referred for treatment with conventional complete dentures 

in the School of Dentistry at the Federal University of Goias, Goiania, Brazil. All 

participants were completely edentulous and referred by dentists from the local 

public health system. The study protocol was registered (#027688) and 

approved by the local research ethics committee (protocol 072/2007), and all 

participants were provided with a written patient information sheet and signed a 

written consent form. This paper has been written to comply with the STROBE 

guidelines. 

Participants provided sociodemographic data including age, gender, marital 

status, monthly income and level of education to a trained research assistant. 

For analysis of financial status, income data was converted into a ratio/multiple 

of the Brazilian national minimum wage (BMW) at the time of data collection 

(BRL$880 in 2016). Previous and current experiences with removable dentures 

were assessed by interviewing patients about types of prosthodontic treatment 

delivered, age at time of first permanent tooth loss, denture use and satisfaction 



with current dentures. Satisfaction was measured by a single dichotomous 

question. The Brazilian version of the Oral Health Impact Profile for Edentulous 

Subjects (OHIP-Edent) questionnaire (Souza, et al., 2010) was administrated to 

measure the OHRQoL of the participants. 

Participants received comprehensive information about three potential 

treatment options for managing their complete edentulism: conventional 

complete dentures (CD), 2-implant retained overdentures (IOD) and 4-implant 

fixed dentures (IFD). All participants were provided with illustrated printed 

brochures with clinical photographs and simple descriptions of main features of 

each treatment modality (including surgical stages, comparative level of 

complexity, clinical time, cost of treatment, removability and expected stability 

and retention of the prosthesis), and models of edentulous arches (maxillary 

and mandibular) with their corresponding prostheses and implants.  

Participants were then asked to rank their preference for the three treatment 

options (CD, IOD and IFD), in descending order for the maxilla and mandible 

separately. The first choice was presumed as the ‘preferred’ treatment (which 

they certainly would accept) and the third choice the ‘refused’ treatment (which 

they certainly would avoid). 

Descriptive statistics were used to summarize the participants’ socioeconomic 

characteristics and their reported preferences for the different treatment options. 

Bivariate tests (chi-square, independent t-test and one-way ANOVA) were used 

for comparison of groups according to treatment preferences. Regression 

analyses were used to assess the association between independent factors and 

the outcome variables (patient preference for maxillary and mandibular 

rehabilitation). Multiple binary logistic regression and multinomial logistic 

regression were used for the outcome variables categorized into two 

(conventional and implant treatments) or three (CD, IOD and IFD) groups, 

respectively. For all regression analyses, CD was considered the reference 

category. Statistical significance was set at p<0.05. IBM-SPSS 24.0 software 

was used for all data analysis. 

 



RESULTS 

The study sample included 131 participants. Data collection occurred during 

different periods between 2008 and 2016. A descriptive report of participants’ 

characteristics, denture use and satisfaction is detailed in Table 1. The majority 

of participants reported low levels of formal education (49.5% had <4 years) and 

predominantly low monthly income (77.1% had individual income ≤2 BMWs). 

Concerning denture use, 88.5% and 73.3% were currently wearing maxillary 

and mandibular conventional complete dentures, respectively, but only 55% 

reported to be satisfied with the current dentures. 

Figure 1 illustrates the reported preferences according to the “preferred” and the 

“refused” treatments for the maxilla and mandible. CD was rated as the most 

preferred treatment for the maxilla by 45.8% of participants compared to 35.9% 

in the mandible. Overall, IFD was the most preferred treatment for the mandible 

(38.9%). A statistically significant difference in the proportion of preferred and 

refused treatments for the maxilla and mandible was only detected for IFD 

(p=0.01). 

Bivariate comparative analyses of individual variables amongst the participants 

are detailed in Table 2. Participants’ treatment preferences for the maxilla 

differed in groups as defined by age and level of education (p<0.001), income 

(p<0.01), satisfaction with current dentures (p<0.05) and the OHIP-Edent “oral 

pain and dysfunction” (OPD) domain (p<0.01), whereas preference for the 

mandible was related to the level of education (p<0.001), income (p<0.05) and 

the OHIP-Edent OPD domain (p<0.01).  

Variables were included in the logistic regression model which assessed 

associations between independent variables and the outcome (participant’s 

treatment preference). Binary logistic regression considered patients’ 

preferences dichotomized as conventional treatment (CD) and implant 

treatments (IOD+IFD). Crude and adjusted regression models are reported in 

Table 3, in which higher level of education, higher income and higher OHIP-

Edent/OPD domain scores were significantly associated with preference for 

implant treatments for both the maxilla and mandible.  



Multiple multinomial regression (Table 4) showed that OHIP-Edent/OPD domain 

scores were significantly associated with IOD preference for the maxilla 

(OR=1.31; p=0.010) and the mandible (OR=1.46; p=0.002). Preference for IFD 

was associated with the level of education, in which subjects of lower 

educational attainment were less likely to prefer IFD for the maxilla (OR=0.16; 

p=0.001) and mandible (OR=0.21; p=0.002). These preferences were also 

associated with income level, in which subjects with lower and intermediate 

income levels were less likely to prefer IFD for both the maxilla and mandible 

(p<0.05). A positive association was also found between IFD and OHIP-

Edent/OPD domain scores for the mandible (OR=1.20; p=0.031). 

 

DISCUSSION 

The findings of this study indicate that in a sample of predominantly older, low-

income edentulous subjects with low levels of formal education preferred 

treatment options differ for the edentulous maxilla and mandible. An interesting 

finding is that, although IFD have been recognized as a highly effective way to 

improve patient satisfaction, masticatory function and oral and general well-

being of edentate adults, a large percentage of participants still ranked CD as 

their preferred treatment option. In addition, socioeconomic factors and 

perceived impacts on oral health-related quality of life played an important role 

in patients’ preferences. 

This study has a number of positive aspects, as it is a study which specifically 

explored a very important aspect of individualized treatment planning for 

edentulous patients. Furthermore, a range of validated instruments were used. 

And the number of patients included was considered sufficient on the basis of 

the number of events-per-variable in logistic regression modeling. On the other 

hand, one underlying limitation is that not all the treatment options were 

immediately available to the patients in the study as only treatment with CD is 

available within the public health system in Brazil. In addition, although 

participants were given extensive information on what is involved in providing 

each of these treatments, including the surgical and prosthodontic aspects of 



implant treatments, the study methods did not reproduce the actual clinical 

settings where such treatments would be delivered. Future studies with a 

prospective design are needed to identify the gaps between need (both 

normative and perceived), demand, and actual utilization of dental care, as well 

as to measure the effective demand need to be addressed to improve the oral 

care delivery system (Pradeep, et al., 2016). 

Despite the aforementioned benefits of dental implants, many patients still 

tended to prefer CD, especially for the maxilla. This finding may be due to the 

disparity between the quantitatively measured outcomes in clinical research and 

the subjectivity of patients’ perceptions and their own criteria for treatment 

decisions. In other words, patients may prefer one treatment instead of another 

not because it has a superior outcome, but because they find such treatment 

more acceptable (McPherson, Britton & Wennberg, 1997).  

Clinical studies often focus on the efficacy and effectiveness of a treatment 

based on the estimates of expected change in oral health, but its acceptance 

and adoption by clinicians, patients and the general public depend on other 

factors including economic issues (Esfandiari, et al, 2009). This is particularly 

important in implant therapy as patient costs remain very high. In addition, 

randomized clinical trials are influenced by the emotional responses to 

treatment assignment, which may influence the estimates of treatment 

effectiveness. An underestimation of effectiveness will occur if more patients 

express a preference for a treatment which is considered inferior. Furthermore, 

the patients’ ‘‘disappointment’’ at having been assigned a non-preferred 

treatment may be reflected in their ratings of satisfaction (McPherson, et al., 

1997; Awad, Shapiro, Lund & Feine, 2000). Patients’ preferences have a major 

influence on their decision to not participate in randomized trials and affects 

drop-outs or non-compliance rate along the trial, reducing the general 

applicability of the results (Awad, et al., 2000). 

The results of this study show that individual factors related to socioeconomic 

considerations play a major role in patient’s preferences. Those with higher 

levels of education and higher incomes were more likely to opt for implant 

treatment, particularly IFD. These variables are closely related to individual 



accessibility to information and affordability of consumption items. Chowdhary, 

Mankani & Chandraker (2010) conducted a survey to investigate the willingness 

to consider treatment with oral implants in urban India and found that, from 

those respondents who had heard about oral implants, 24% would definitely get 

implants if needed, and 53% were likely to get the treatment. Those who did not 

agree to undergo implant treatment, did so due to the high cost of implants 

(85%) or because they required more information about the procedure (15%). 

As a result of high patient costs associated with dental implants the need for 

dental insurance coverage has been advocated as a way to improve treatment 

accessibility (Chowdhary, et al., 2010). The role of treatment cost on clinical 

decision-making also reinforces the importance of cost-effectiveness studies 

comparing competing treatment options for the edentulous patient. 

However, whilst public awareness and acceptance of dental implants is high, 

especially in younger individuals (Zimmer, Zimmer, Williams & Liesener, 1992), 

there are still misconceptions regarding costs, which must be resolved in clinical 

practice (Rustemeyer & Bremerich, 2007). In this study, all participants were 

complete denture wearers or had no dentures. It can therefore be assumed that 

many had little prior experience and understanding of implants. Unrealistic 

expectations are frequently found amongst some patients, which may lead to 

dissatisfaction with the final prosthodontic outcome (Yao, Tang, Gao, McGrath 

& Mattheos, 2014). Although participants received comprehensive information 

before data collection, they may also have been influenced by information from 

laypersons, family, and other dentists, as well as from the widely available 

content via the internet and social media. General information may have limited 

quality assurance and is often misleading or contains inappropriate content, 

leading to communication bias and unmet expectations with treatment (Yao, et 

al., 2014).  

Adequate counseling and information about treatment options may have an 

important influence on the decision-making process, especially if complex and 

extensive implant procedures are required. Korsch et al., (2015) observed that 

in cases of extensive treatment, more time after the implant counseling session 

is needed for patients to make their decision. In addition, patients with a 

stronger ambivalence toward implant intervention are more likely to refuse the 



intervention and have more questions during the counseling appointments than 

patients who chose implant treatment (Korsch, et al., 2015). Since lacking 

knowledge is one of the main reasons for implant refusal, the dentist is still the 

main source of reliable information about dental implants (Müller et al. 2012) 

and improved communication between the dentist and the patient may lead to a 

greater patient acceptance of dental implants as a treatment option (Pommer, et 

al., 2011).  

In general, younger subjects are significantly more accepting of dental implants 

as a treatment modality than older individuals (Zimmer, et al., 1992). However, 

old age as such is not associated with negative attitudes towards implants, 

although limited knowledge, cost, psychological reasons and the need of 

surgical intervention have been associated with higher rates of implant refusal 

(Müller, et al., 2012). In this study, the influence of age on patients’ preferences 

was only observed in the bivariate analysis, which suggests a higher preference 

for CD and IOD in older subjects. This finding corroborates the use of less 

complex treatments or less invasive implant interventions for older patients 

(Müller, et al., 2012).  

Clinical studies consistently show increased satisfaction and improvement in 

quality of life measures after insertion of new and more comfortable dentures 

(Elis, Pelekis & Thomason, 2007) or after treatment with implants (Emami, 

Heydecke, Rompré, de Grandmont & Feine, 2009). Participants with greater 

impacts on oral health-related quality of life, particularly related to the “oral pain 

and dysfunction” (OPD) domain, were more likely to prefer IOD and IFD 

treatments. Since the OPD domain refers to complaints such as ill-fitting and 

uncomfortable dentures and sore spots (Souza, et al., 2010), this finding 

suggests that denture wearers unsatisfied with denture-specific aspects related 

to low denture stability tend to prefer implant rather than conventional 

treatments.  

 

CONCLUSIONS 



In summary, the study findings suggest that edentulous subjects’ preference in 

favor of conventional or implant treatments will vary between individuals and is 

affected by socioeconomic and clinical predisposing factors. Patient 

preferences also showed different features for the maxilla and mandible. Levels 

of formal education, income and perceived oral health-related quality of life 

impacts were identified as factors associated with patients’ preference for 

treatment with implants and may be considered as relevant aspects for shared 

decision-making about prosthodontic rehabilitation for the edentulous patient.   
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Figure legends 

Fig. 1 Frequency distribution of edentulous individuals’ preferences according to 

the “preferred” and the “refused” treatments for the maxilla and mandible. 

Available options were conventional complete dentures (CD), implant 

overdentures (IOD) and implant fixed dentures (IFD). 

 

 

  



Table 1. Descriptive characteristics of participants (n=131) 

Variable Categories n (%) 

Gender Male 60 (45.8) 
Female 71 (54.2) 

Age 33.4 – 84.3 (Min – Max) 57.6 (12.4)* 

Marital status Single 11 (8.4) 
Married 80 (61.1) 
Divorced 10 (7.6) 
Widow 22 (16.8) 
Not reported 8 (6.1) 

 Level of education 
 

Illiterate 11 (9.8) 
Incomplete lower secondary 52 (39.7) 
Complete lower secondary 29 (22.1) 
Incomplete upper secondary 22 (16.8) 
Complete upper secondary 15 (11.5) 
Complete higher 2 (1.5)  

Monthly income (in Brazilian 
minimum wages) 

≤ 1 19 (14.5) 
>1 and ≤2 82 (62.6) 
>2 and ≤3 17 (13.0) 

>3 5 (3.9) 
Does not know  8 (6.1) 

Current use of complete 
conventional dentures 

Maxilla 116 (88.5) 
Mandible 96 (73.3) 

Satisfaction with current 
dentures  

Yes 72 (55.0) 
No 42 (32.1) 
Does not know / Not applicable 17 (12.9) 

* Mean (standard deviation) 
 



 

Table 2. Results of bivariate analysis between treatment preferences for maxilla/mandible and the independent variables. Data expressed as 
absolute frequencies (and percentage) and Chi-square test p-value. 

Variables 
 Preferred treatment for maxilla p-

value 

 Preferred treatment for mandible 
p-value  CD (n=60) IOD (n=36) IFD (n=35)  CD (n=47) IOD (n=33) IFD (n=51) 

Gender Male 29 (48.3) 13 (36.1) 18 (51.4) 0.375   21 (43.7) 13(39.4) 26(51.0) 0.571 
 Female 31 (51.7)  23 (63.9) 17 (48.6)   26 (55.3) 20(60.6) 25(49.0)  
           
Age* 59.8 (10.7) 61.1 (13.2) 50.4 (11.7) <0.001   59.2 (10.7) 59.8 (13.8) 54.8 (12.7) 0.133 
           
Level of education 
(in years of study) 

< 4 years 39 (65.0) 17 (47.2) 7 (20.0) <0.001  33 (70.2) 15 (45.5) 15 (29.4) <0.001 
≥ 4 years 21 (35.0) 19 (52.8) 28 (80.0)   14 (29.8) 18 (54.5) 36 (70.6)  

           
Monthly income**  ≤ 1 11 (20.0) 4 (11.8) 4 (11.8) 0.005  10 (23.8) 4 (12.5) 5 (10.2) 0.016 

>1 and ≤2 40 (72.7) 25 (73.5) 17 (50.0)   30 (71.4) 23 (71.9) 29 (59.2)  
>2  4 (7.3) 5 (14.7) 13 (38.2)   2 (4.8) 5 (15.6) 15 (30.6)  

           
Satisfaction with 
current dentures 

Yes 36 (73.5) 8 (40.0) 20 (74.1) 0.018   25 (69.4) 12 (52.2) 27 (73.0) 0.228 
No 13 (26.5) 12 (60.0) 7 (25.9)   11 (30.6) 11 (47.8) 10 (27.0)  

          
OHIP-Edent (overall score)* 12.0 (7.2) 14.8 (6.8) 13.9 (7.4) 0.207  11.5 (7.4)  14.8 (7.0) 13.9 (7.0) 0.121 
          
OHIP-Edent domains*          

Masticatory-related complaints 2.95 (2.0) 3.89 (1.8) 3.03 (1.7) 0.072  2.85 (2.2) 3.67 (1.8) 3.29 (1.6) 0.242 
Psychological discomfort and disability 3.42 (2.7) 3.75 (2.9) 4.20 (2.9) 0.431  3.36 (2.8) 3.85 (2.9) 3.96 (2.8) 0.519 
Social disability 2.17 (2.5) 1.97 (2.7) 2.80 (2.6) 0.120  2.13 (2.6) 2.21 (2.5) 2.47 (2.7) 0.624 
Oral pain and dysfunction 3.48 (2.4) 5.17 (2.3) 3.94 (2.1) 0.005  3.15 (2.2) 5.06 (2.5) 4.28 (2.2) 0.003 

 
* Data expressed as means (and standard deviation) and p-values (Kruskal-Wallis test) 
** In Brazilian minimum wages (BMW) 
 



 
Table 3. Binary logistic regression for independent variables associated with implant treatment preferences (implant 

overdenture + fixed implant denture). Conventional dentures (CD) treatment was set as the reference category. Only 

significant associations are shown for the adjusted regression models 

Arch Independent variables (target 
category) 

Crude  Adjusted 

OR (95% CI) p-value  OR (95% CI) p-value 

       

Maxilla Age 0.97 (0.95–1.00) 0.069    

 Gender (female) 1.21 (061–2.41) 0.593    

 Level of education (≥4 years) 3.64 (1.76–7.50) <0.001  3.17 (1.43–7.04) 0.005 

 Monthly income (higher) 6.19 (1.50–25.5) 0.012  4.83 (1.09–21.4) 0.038 

 OPD domain (OHIP-Edent) 1.23 (1.05–1.44) 0.012  1.21 (1.01–1.46) 0.036 

 Satisfaction with denture (No) 1.88 (0.79–4.45) 0.151    

       

Mandible Age 0.98 (0.96–1.01) 0.284    

 Gender (female) 1.07 (0.52–2.20) 0.847    

Level of education (≥4 years) 4.24 (1.97–9.15) <0.001  3.80 (1.59–9.13) 0.003 

Monthly income (higher) 11.1 (2.01–61.4) 0.006  8.91 (1.45–54.8) 0.018 

OPD domain (OHIP-Edent) 1.34 (1.12–1.61) 0.002  1.37 (1.10–1.70) 0.005 

Satisfaction with denture (No) 1.22 (0.51–2.97) 0.655    

      

Correct classification for implant category predicted by model: maxilla=72.1%; mandible=84.0% 

 



 
Table 4. Multinomial logistic regression for variables associated with preference for implant-retained overdenture (IOD) and implant fixed dentures 
(IFD) and conventional complete denture (CD) group as the reference category 

  Maxilla  Mandible 

Treatment Variable Categories B (SE) OR (95% CI) p-value  B (SE) OR (95% CI) p-value 

          
IOD Level of education  Lower -0.63 (0.47) 0.53 (0.21–1.34) 0.179  -1.04 (0.53) 0.35 (0.13 – 1.00) 0.050 

 Higher 0    0   
         
Monthly income Lower -1.01 (0.92) 0.36 (0.06–2.22) 0.273  -1.63 (1.07) 0.20 (0.02–1.61) 0.129 
 Intermediary -0.54 (0.75) 0.58 (0.13–2.53) 0.467  -0.99 (0.93) 0.37 (0.06–2.28) 0.285 
 Higher 0       
         
OPD domain (OHIP-
Edent) 

– 0.27 (0.10) 1.31 (1.07–1.60) 0.010*  0.38 (0.13) 1.46 (1.14–1.87) 0.002* 

          
IFD Level of education  Lower -1.84 (0.55) 0.16 (0.05–0.46) 0.001*  -1.54 (0.50) 0.21 (0.08–0.56) 0.002* 

 Higher 0    0   
         
Monthly income Lower -1.85 (0.86) 0.16 (0.03–0.86) 0.032*  -2.44 (0.98) 0.09 (0.01–0.60) 0.013* 
 Intermediary -1,59 (0.68) 0.20 (0.05–0.77) 0.018*  -1.68 (0.84) 0.19 (0.04–0.96) 0.045* 
 Higher 0       
         
OPD domain (OHIP-
Edent) 

– 0.90 (0.12) 1.09 (0.87–1.37) 0.439  0.26 (0.12) 1.30 (1.02–1.64) 0.031* 

          
* Statistically significant association (p<0.05) 

 


