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↑What is “already known” in this topic: 
There are few studies that partial and complete dentures impact on oral 
health-related quality of life (OHRQoL). Because, these studies are 
prone to selection bias due to the impossibility of randomization. 
Regression analysis has been commonly used to control for confounding 
variables in these studies, but it relies on strong assumptions and may 
not be suitable for highly skewed and collinear data.   
 
→What this article adds: 

This study adds to the existing literature by comparing the effect of 
partial and complete dentures on OHRQoL using propensity score 
analysis, which is less reliant on assumptions and more suitable for 
highly skewed and collinear data. The results suggest that complete 
denture wearers have lower OHRQoL than partial denture wearers, 
despite the costs and repair issues associated with partial dentures. The 
study highlights the importance of using appropriate statistical methods 
to control for confounding variables in studies of OHRQoL. 
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Abstract 
    Background: Dentures, both partial and complete, have been shown to have the same impact on one's quality of life. Due to the 
impossibility of randomization in these studies, they are prone to selection bias.  This study aimed to compare the effect of partial and 
complete dentures on oral health-related quality of life (OHRQoL) by propensity score to overcome selection bias. 
   Methods: This is a cross-sectional descriptive-analytic study. A total of 1376 people participated in this study. Age, sex, marital 
status, education level, smoking, smoking opium and its derivatives, and dental visit was collected by a checklist. OHRQoL was 
measured by the OHIP-14 questionnaire. The generalized boosted model was used to estimate the propensity score. Missing data were 
imputed using multiple imputations with mixed models. The assumptions of multivariable regression analysis and propensity score 
method were first examined, and then the quality of life related to oral health was compared between the two groups. 
   Results: The regression model's assumptions were not verified due to high skewness and collinearity. The results of the normality 
test (P < 0.001) and goodness fit test (P < 0.001) revealed that the regression model did not fit the data. The propensity score method 
reduced at least 76% of the bias resulting from the distribution difference between the confounding variables and was used for 
analysis. In the regression and propensity score method, the results showed that the total OHIP-14 score of the complete prosthesis 
group was higher than the partial prosthesis group at 3.92 (95% CI = (2.18,5.65)) and 3.64 (95% CI = (1.93,4.53)), respectively. This 
difference was clinically and statistically significant (P < 0.001). In addition, there is a significant difference in the two groups based 
on propensity in all seven areas (P < 0.001). But there is no significant difference in the regression adjustment of the Functional 
limitation of the two groups (P = 0.035). 
   Conclusion: The propensity score has fewer assumptions than the regression method and may be more reliable for OHIP scores. The 
propensity score analysis revealed that despite the costs and repair issues associated with partial dentures, complete denture wearers 
have lower OHRQoL than partial denture wearers. 
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Introduction 
Untreated decayed teeth are a significant cause of tooth loss and are the most common disease in the world (1). 
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There are strong pieces of evidence that socioeconomic 
factor is a significant factor in tooth extraction (2). Den-
tures and dental implants are treatments for missing natu-
ral teeth. There is strong evidence that denture type affects 
the lip force, maximum bit force, and masticatory perfor-
mance (3, 4). 

There is a piece of evidence that indicates the complete 
and partial denture wearer's satisfaction and quality of life 
are not different (3). Studies on the OHRQoL in people 
using complete or partial teeth are observational, and most 
of them measured the clinical efficacy of the treatments 
rather than effectiveness (3, 4). The propensity score 
method is a powerful method to modify and eliminate the 
confounding effect of variables in observational studies. 
In the absence of unmeasured confounder variables, the 
measured effect by propensity score method is marginal in 
a randomized clinical trial (5). In addition, the perfor-
mance of propensity score-based can be measured (6). 
These features have led to the superiority of this method 
over regression methods. 

Oral health-related quality of life(OHRQoL), as a well-
known outcome of the prosthesis fabrication of clinical 
research, is defined as the effect of oral conditions on 
physical health, social life, and positive feelings about oral 
and facial conditions (7). OHRQoL of people using partial 
and complete dentures is associated with their oral health 
(8). It is also associated with age, the number of teeth left, 
anterior tooth replacement, and denture arch placement 
(9). The patient's OHRQoL that is treated by a partial or 
complete denture, is significantly affected by the patient's 
educational level, socio-economic status, medical condi-
tions, and smoking habits (10). People's satisfaction with 
dentures is also related to denture quality (11).  

This study aimed to compare the OHRQoL of individu-
als with partial and complete dentures and estimate the 
population-average effect of using partial and complete 
dentures on OHRQoL. 

 
Methods 
This study is a cross-sectional descriptive-analytic 

study. It was a part of the Kerman Coronary Artery Dis-
ease Risk Factors study. In the study's first phase, a cluster 
sample was selected from four sections based on the map 
(250 city codes were randomly selected from each sec-
tion). By sending an invitation letter to cooperate through 
the postal code, 6000 people participated in the first phase 
of the Kerman Heart Cohort. During the second phase, 
from 2014 to 2019, another 4000 people added to the 
study. The sample of this study was the participants in the 
Kerman Coronary Artery Disease Risk Factors study who 
used complete or partial teeth. All Kerman residents at the 
time of the Kerman Cohort Study were qualified to take 
part in the investigation. People who refused to participate 
in the research were not included. A total of 1376 people 
participated in this study. 

This study was conducted as a research project. The 
Ethical Review Board approved the study's protocol of 
Kerman University of Medical Sciences under the code 
(IR.KMU.REC.1399.647). The research process and its 
objectives were explained to the participants, and the writ-

ten informed consent was signed by the subject. The ques-
tionnaires were anonymous, and the subjects were assured 
about the confidentiality of the data. 

The data was collected with questionnaires of the study 
in two parts. The first part deals with demographic infor-
mation and the personal characteristics of individuals. The 
demographic variable was age, sex, marital status, educa-
tion level, smoking, smoking opium and its derivatives, 
and dental visit. 

The second part of the questionnaire was the Persian 
version of the OHIP-14 questionnaire. This questionnaire 
measures the OHRQoL in seven areas: functional limita-
tion, physical pain, psychological discomfort, social disa-
bility, psychological disability, physical disability, and 
handicap. The validity of the OHIP-14 questionnaire led 
to Cronbach's alpha of 0.85, and the reliability was calcu-
lated by the test-retest method, which led to an ICC coef-
ficient of 0.88 (12). The answers are scored 0 to 4 for each 
question. The score of each domain is obtained from the 
sum of the question's domain. The higher scores indicate 
the lower OHRQoL. 

Multiple regression methods and propensity score 
matching methods for data analysis were nominated. Be-
fore using any method, its assumptions and goodness were 
examined. The goodness fit test and Shapiro-Wilks meth-
od were used to assess the regression method. Although 
the multiple regression model did not fit well, its results 
are presented here for comparison. 

The generalized boosted model was recommended for 
propensity score estimation. Generalized boosted models 
are based on the combination of a large number of models 
that have weak predictive power. In this method, the error 
of the model at each step is modeled and added to the new 
model to the model of the previous step (13). In this study, 
the propensity score of participants is estimated based on 
the variables of age, sex, marital status, level of education, 
smoking, smoking opium and its derivatives, and dental 
visit, then matched according to the nearest propensity 
score method without replacement.  

In order to evaluate the matching performance, the 
standardized bias (SB), and the percentage of bias reduc-
tion (PBR) are calculated (14). The one-to-one nearest 
neighborhood matching algorithm with a caliper 
(0.25×standard deviation of propensity scores) is used to 
match participants with a complete denture to the partici-
pants with a partial denture (14). For more robustness of 
the results, the bootstrapped method is used to obtain the 
95 percent confidence intervals (95%CI) for the difference 
in scores obtained. All calculations are performed using R 
software and Twang and gbm R's package.  

Three variables of age, opium use, and dental visits had 
missing data. The number of missing data for a dental visit 
last year, age, and opium consumption status were 82, 1, 
and 1, respectively. To estimate the effect of treatment by 
regression and propensity score model, thousands of data 
sets were created using multiple imputation methods. 
Models were fitted to each of these thousands of data sets. 

The Wilcoxon test is used to test the quality of life score 
of match groups. In addition, the quality of life score of 
the two groups was compared with Wald's test and confi-
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dence interval in the multivariable regression model. The 
significance level was set at 0.05. 

 
Results 
A total of 1376 people participated in this study. 74.6% 

of participants had partial teeth, and 25.4% of people had 
complete teeth. 59.4% of the participants in the study were 

female, and 40.6% were male. Their mean age was 59.9 ± 
10.86. Most people were married, and their educational 
level was less than a diploma. The prevalence of current 
opium consumption among participants was 29.5%, and 
currently smoking among them was 15.7%. Descriptive 
statistics of covariates are given in Table 1. The covari-
ate's distribution of complete and partial groups is pre-

 
Table 1. Distribution of covariates in complete and partial groups 
 Variable Partial denture Complete denture P-value 
Gender N (%) 
  Men 452 (80.9%) 107 (19.1%) <0.001 

Women 574 (70.3%) 243 (29.7%) 
Education level N (%) 
  Below diploma 794 (80.8%) 189 (19.2%) <0.001 
  Diploma and above 232 (59%) 161 (41%) 
Marital status N (%) 
  Single 9 (50%) 9 (50%) <0.001 

Married 871 (73.7%) 311 (26.3%) 
Widow 146 (83%) 30 (17%) 

Smoking status N (%) 
  Yes, I smoke 184 (85.2%) 32 (14.8%) <0.001 

No, I don’t smoke 842 (72.6%) 318 (27.4%) 
Dental visit in last year N (%) 

  I didn’t visit last year 945 (86.9%) 142 (13.1%) <0.001  
I visit last year 51 (24.6%) 156 (75.4%)  

Opium consumption N (%)  
  I don’t used 679 (70%) 291 (30%) <0.001  

I use or I was ex-user 346 (85.4%) 59 (14.6%)  
Age  Mean (Sd) 
  

62.17 (9.7) 53.27 (11.2) <0.001  

 

 
 
Figure 1. Covariate balance performance of propensity score matching method  
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sented in the comparison of distributions, which shows 
that all covariates have different distributions across the 
groups (Table 1). 

The OHIP score had a highly right-skewed distribution 
(Skewness Coefficient= 1.98). The regression model 
failed to fit the data adequately. The normality test (P < 
0.001) and goodness fit test (P < 0.001) showed that the 
regression model does not fit well with the data (R2 = 
0.067). 

The PMS procedure is used to balance the distributions 
in groups. Finally, 210 match case was constructed based 
on the sample. Figure 1 represents the performance of the 
matching procedure except for the age variable. The PBR 
index revealed that the matching procedure removed bias-
es at least 76 percent, and the distribution of covariates is 
the same across the match groups. Also, the mean age 
after matching in the partial and complete denture groups 
was 56.09 ± 8.7 and 55.22 ± 10.5. The PBR index for age 
was 89 percent. Therefore, the PMS adjustment procedure 
has controlled at least 89% of the imbalance between the 
variables of the two research groups. 

In the regression and propensity score method, the re-
sults showed that the total OHIP-14 score of the complete 
prosthesis group was higher than the partial prosthesis 
group at 3.92 (95% CI = (2.18,5.65)) and 3.64 (95% CI = 
(1.93,4.53)), respectively. It means that people with com-
plete dentures have lower OHRQol than people with par-
tial dentures. This result is statistically and clinically sig-
nificant. In addition, there is a significant difference in the 
two groups based on propensity in all seven areas (P < 
0.001). But there is no significant difference in the regres-
sion adjustment of the Functional limitation of the two 
groups (P = 0.035) (Table 2). 

 
Discussion 
The multiple regression method did not fit because of 

the OHIP score data skewness. The propensity score 
matching represented good performance in covariate ad-
justment. After propensity score matching adjustment, It 
revealed that the OHRQoL of complete denture wearers 
was lower than partial denture wearers in all seven do-
mains of the OHIP-14 questionnaire. Complete denture 
wearers had a lower quality of life than partial denture 
wearers in the psychological disability, social disability, 
and psychological discomfort domain. It reveals that dis-
comfort and embarrassment among people using a com-

plete denture are more than among partial denture wear-
ers.  

In the oral health quality of life literature, many studies 
have shown that the questionnaire scores are right-
skewed. This issue arises because the coding ranges from 
0 to 4 (or 1 to 5), and in some of the questionnaire ques-
tions, participants select a choice that leads to the codes 0 
and 1. Therefore, the sum of scores is close to zero. This 
contradicts the assumptions of the normality of the multi-
ple regression model and may lead to inaccurate estimates. 
This study demonstrated that using trend scores can easily 
overcome this problem. 

This study showed that people with complete dentures 
have a lower quality of life than people with partial den-
tures. The Comparison of OHRQoL between partial and 
complete denture wearers in South Korea on 4250 elderly 
people by Bae et al. showed that people with complete 
dentures generally have a lower OHRQoL than people 
with a partial denture. However, the sample size of their 
study was considerable, but the questionnaire's total score 
was not significantly different between the two denture 
groups (15). This result contradicts the results of our 
study. They used multiple regression for their analysis and 
did not adjust the effect of other variables such as age and 
sex, in their model. In addition, a 49-item questionnaire 
was used. Therefore, the difference between the results of 
the two studies can be justified. 

A study conducted in different provenance of Iran on 
people with partial dentures showed that partial denture 
wearers had low OHRQoL. Physical disability and physi-
cal pain had the lowest score, and more than 20% of peo-
ple have expressed discomfort in eating (16). A similar 
study in Sudan showed that most functional limitations, 
and Psychological disabilities and minor problems are 
related to disabilities and social disabilities (4). However, 
the study did not have a comparative group. In this study, 
the lowest quality of life in the two groups was related to 
psychological disabilities and physical pain. It shows that 
people with partial and complete dentures had the most 
problems in these areas. 

Our data showed that people with complete dentures 
had lower quality of life than people with partial denture 
functional limitation and physical disability domain. In 
line with our study, a clinical study showed that people 
with a partial denture had a higher quality of life than 
complete dentures (10). Also, the study showed that par-

Table 2. The effect of partial and complete dentures on oral health-related quality of life by propensity score matching analysis and multivariable 
regression analysis 
OHIP-14 Domains Partial denture Complete denture Denture Effect1 (95%CI) Denture Effect2 (95%CI) 

Mean(sd) Mean(sd) 
Functional limitation 2.98 (1.29) 3.03 (1.34) 0.27 (0.01,0.52) 0.15 (-0.05,0.35) 
Physical pain 3.7 (1.88) 4.11 (1.8) 0.64 (0.28,0.99) 0.42 (0.13,0.71) 
Psychological discomfort 4.14 (1.67) 4.71 (1.93) 0.69 (0.33,1.05) 0.45 (0.18,0.73) 
Social disability 3.11 (1.67) 3.53 (1.94) 0.67 (0.33,1.04) 0.56 (0.28,0.83) 
Psychological disability 2.87 (1.37) 3.68 (1.79) 0.80 (0.33,1.02) 0.77 (0.54,0.81) 
Physical disability 2.67 (1.17) 3.31 (1.54) 0.59 (0.46,1.12) 0.57 (0.37,0.76) 
Handicap 2.41 (1.07) 2.65 (1.22) 0.27 (0.31,0.86) 0.28 (0.12,0.47) 
TOTAL SCORE 21.87 (8.13) 24.97 (9.07) 3.92 (2.18,5.65) 3.64 (1.91,4.55) 
1 Effect =Mean of Complete Denture group - Mean of Partial Denture group by propensity score method 
2 Effect =Mean of Complete Denture group - Mean of Partial Denture group by multivariable regression analysis 
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tial denture wearers needed more visits to repair their den-
tures, and partial denture wearers reported ill-fitting RDPs 
and inflammation of the oral mucosa complications. De-
spite higher complications and repairs of the denture, par-
tial denture wearers have higher OHRQoL. 

The results indicate that the use of partial and complete 
dentures depends on the age of individuals. Also, the data 
showed that age was a confounding factor. Previous litera-
ture confirmed that the OHRQoL of denture wearers de-
pends on age (2, 9, 16, 17). The age effect can be ex-
plained by the fact that the number of missing teeth in-
creases with age and the chances of using a complete den-
ture increase. Therefore, people of different ages have 
different expectations of the appearance and function of 
their teeth. Then it is reasonable that compare a forty-
year-old with a complete denture with a forty-year-old 
with a partial denture. 

There is a piece of evidence that indicates that the 
OHRQoL of denture wearers depends on Oral Health (9). 
The dental visit variable was considered the indicator of 
our study's oral health status. However, the dental visit 
variable depends on oral health and the importance of 
individuals to oral health. But one can still expect to visit 
a dentist last year due to oral disease in many cases. The 
data showed that this variable was a confounding factor.  

The patient's education level, smoking, and opium had 
the confounding effect in this study. The results showed 
that the distribution of these variables varies according to 
the type of denture. It showed that the OHRQoL of partial 
and complete denture wearers is significantly affected by 
the patient's level of education, socio-economic status, 
medical conditions, smoking, and smoking habits (9). 
Therefore, adjustment of these variables has probably led 
to lower bias.  

In our study, the assumptions of the regression model 
were not met, yet it produced results similar to those ob-
tained with the propensity score method. However, it is 
important to note that these findings may not be general-
izable to other settings. Several studies have demonstrated 
that neither method is superior when their underlying as-
sumptions are valid. Marten et al. reported that the pro-
pensity score method outperformed regression in investi-
gating the impact of blood pressure medications on the 
risk of a heart attack when the number of confounders was 
high (18). Similarly, Amoah et al. found that the propensi-
ty score method was superior to regression in evaluating 
the treatment of Gram-negative bloodstream infections 
(19). Nonetheless, Roberts et al. found that both methods 
produced comparable effect sizes and significance levels 
when examining the impact of maintenance treatment on 
COPD (20). 

In this study, the type of partial dentures and their con-
nection to adjacent teeth, and their location were not rec-
orded. It can be expected that if these items are measured, 
the results of our study will be different. We suggest that 
the effect of this variable be measured for future studies. It 
has been shown that the quality of dentures (partial or 
complete) affects OHRQoL (21). Due to the budget limi-
tation, we could not measure these factors. Therefore, the 
quality and duration of using dentures are suggested to be 

investigated in future studies. 
 
Conclusion 
The type of denture is essential in compensating for the 

effects of missing teeth on the quality of life of people. 
Despite the results of previous studies, it was shown that 
with proper control of partial denture selection, users of 
complete dentures experience a lower quality of life than 
users of partial dentures. 
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