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ABSTRACT
Background and Aim: Impaired mastication, speaking and aesthetic due to tooth loss results in a lower quality of life
in partially dentate individuals. The aim of this study was to determine the utility values of three possible replacement
options for partially dentate individuals.
Methods: A convenience sampling method was used to recruit 156 partially dentate patients. Each participant was
presented with three treatment options (Cobalt-Chromium removable partial denture, tooth supported fixed bridge and
implant supported fixed prosthesis). The treatment process, advantages and disadvantages of each option was clearly
explained. Participants were asked to mark their utility score of each treatment option on a 0-10 range Standard Visual
Analogue Scale. Data was analyzed by SPSS-22 software.
Results: The mean utility score for Cobalt-Chromium removable partial denture, tooth supported fixed bridge and
implant supported fixed prosthesis was 4.45±2.46, 7.14±2.22 and 9.05±1.72 respectively.
Conclusion: Among the threeoptions for treating partially dentate patients, implant supported fixed prosthesis and
Cobalt-Chromium removable partial denture, respectively gained the highest and lowest utility value. Age, gender,
occupation and educational status were variables which affected utility score.
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BACKGROUNDS
Tooth loss is an important factor influencing oral
health and quality of life (1). Periodontal
destruction and dental caries finally result in tooth
loss. Up to 45 years of age, dental caries is
considered to be the main cause of tooth loss. In
older aged patients, periodontal destruction and
dental caries are equally important in losing tooth.
Overall, 30-35% of tooth loss is related to
periodontal problems and 50% happen as a result
of dental caries (2).
Today,oral health promotion efforts has resulted
in lower prevalence of edentulism in North
America and European countries (3). In Iran,

70.7% of people above 65 years of age, are
edentulous. This rate increases with age (4). Tooth
replacement is one of the most complex
treatments in dental practice (5).
Formerly, tooth loss was not a concern to most
people and people were satisfies with
conventional treatment methods (6). Today the
attitude has changed and most people prefer dental
implant based treatments. Implant based treatment
methods increase the retention and stability of
prosthesis and a conservative way to avoid the
preparation of adjacent teeth (7,8). Likewise, it
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avoids ridge atrophy and provide appropriate
aesthetic appearance(9,10).
Oral problems including tooth loss influence ones
quality of life by affecting chewing ability,
speaking and aesthetics (11). Health economic or
health utility studies seem to be necessary in order
to determine the valid and utile treatment methods
in different countries (12). Utility is an index of a
group or an individual’s preference of a given
treatment method or clinical intervention (13).
There are different ways to assess patients’ utility
value of a treatment method. The simplest method
is to use the time trade-off visual analogue
scale(VAS) (14).
Nassani evaluated the utility values of mouth with
lost teeth in Syrian population. The highest and
lowest utility value were score for the loss of
second maxillary molar and central maxillary
respectively (15).
In another similar study, the loss of central
maxillary achieved the least utility value in both
English and Persian populations (16).Nassani
compared the utility value for different tooth
replacement methods in patients with shortened
dental arch. In this study, patients scored implant
supported fixed prosthesis less than tooth
supported fixed prosthesis whereas implant
supported fixed prosthesis received a higher score
than removable prosthesis (17).
With all existing cultural differences, it will be
advantageous to determine the best valued
treatment regarding the replacement of teeth in
partially dentate patients in Iran. Therefore this
study was carried out to determine patients’ utility
value of three treatment options for replacement
of teeth in partially dentate patients.

teeth and having the intention to replace them.
The
Ethic
approval
Cod
was
IR.KMU.REC.1395.408.After
obtaining
an
informed consent, demographic characteristics
such as age, gender, educational status and
occupation were recorded. A paper containing the
three treatment options for replacing teeth in
written form, was given to each patient. The three
treatment options were as below:
1. Cobalt-Chromium removable partial denture
2. Tooth supported fixed bridge
3. Implant supported fixed prosthesis
An explanation regarding the process, advantages
and disadvantages of each treatment method was
given to each patient. A model showing the actual
treatment option was also shown to each patient
for better understanding [PE-IMP002 model
(Nissin,Kyoto,Japan), for implant and removable
partial denture
and
PE-IMP003 model
(Nissin,Kyoto,Japan), for implant and fixed
bridge]. Each interview lasted 15-20 minutes.
Participants were asked to mark their utility value
score of each treatment method on a VAS line. A
VAS line is a 10 cm line numbered 0-10, the right
end indicated the most valued utility (10) and the
left end indicated the least valued utility
(zero).Among the following factors; quality,
aesthetics, durability, treatment duration, pain,
cost, precision and the health of adjacent teeth,
participants were asked to determine their reasons
for scores to each treatment option.Data were
entered into SPSS-22 software and independent ttest, chi-square, one way ANOVA and Pearson
correlation test were used for the analysis. Also a
p-value under 0.05 was considered as significant
level.

METHODS
In this cross sectional study, a non-random
convenient sampling method was used to recruit
eligible subjects among patients who referred to
prosthesis department of Kerman Dental School.
Due to the presence of only one study regarding
utility values of prosthesis treatment options (17),
sampling size was determined as 156. Inclusion
criteria were set as having at least one or more lost

RESULTS
Overall 156 subjects who were 16-70 years old
participated in the study. Among them, 100
subjects were women and 56 were men. Mean
utility value score regarding the replacement of
lost teeth for the three treatment options (CobaltChromium removable partial denture, tooth
supported fixed bridge and implant supported
fixed prosthesis) were 4.54±2.46, 7.14±2.22 and
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9.05±1.72 respectively. ANOVA test showed that
the difference between the mean utility value of

the three treatment options was statistically
significant (f=167.77, p=0.001) (table 1).

Table 1.Participants' mean utility value for the results of treatment options and comparison of these three options.
Treatment options
Chrome-Cobalt Removable Partial Prosthesis
Fixed bridge
Implant treatment

Mean utility value

Standard deviation

4.54

2.46
2.22
1.72

7.14
9.05

p-value

0.001

Post hoc Scheafer analysis revealed that implant supported fixed prosthesis was significantly more valued
than the other two options. Also Cobalt-Chromium removable partial denture, was significantly less valued
compared to the other treatment options.Considering quality, aesthetics, efficiency, durability, precision
and the health of adjacent teeth,implant supported fixed prosthesis was the first choice. On the other
hand,cost, treatmentdurationand pain were factors which influenced the choice of Cobalt-Chromium
removable partial denture (table 2).
Table 2. The percent of positive response of participants to the Selection criteria of each treatment and comparison of
the treatment options based on selected criteria.
Selection criteria

Chrome-Cobalt RPD(%)

Fixed bridge(%)

Implant treatment(%)

p-value

Quality

13.6

35.7

66.9

0.001

Esthetic
Durability
Treatment time
Pain
Cost
Accuracy
Health of the other teeth
The other reasons

14.9
19.5
13.6
4.5
49.4
0.6
7.8
2.6

59.1
42.2
5.8
2.6
9.1
4.5
8.4
0.6

66.2
64.9
9.1
0.6
3.2
6.5
22.7
0

0.001
0.001
0.06
0.09
0.001
0.02
0.001
0.07

Regarding demographic variables, gender influenced the choice of treatment options. Men preferred to use
Cobalt-Chromium removable partial denture, more than women (p=0.01). Also ones occupation affected
the choice of a treatment option (table3).
Table 2.Patients’utility values for each treatment option based on sex, occupation, and education level, and
comparison of them.
Variables
sex

Occupation

Education level

Male
Female
p-value
Free
employee
Without job
Student
Retired
Housekeeper
p-value
Without literacy
Primary literacy
Under diploma
Diploma
Associate diploma
Licentiates degree
Master’s degree
Doctorate degree/PhD
p-value
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Chrome-Cobalt RPD
(Mean±SD)
5.00±2.44
4.36±2.44
0.01
4.11±2.87
4.52±2.30
4.33±2.27
3.54±1.64
5.83±2.61
4.90±2.74
0.01
8.66±2.00
5.0±2.58
5.33±2.17
4.78±2.62
3.20±2.28
4.77±1.80
3.14±2.15
3.33±1.32
<0.001

Fixed bridge
(Mean±SD)
7.26±2.20
7.09±2.22
0.44
7.47±1.71
6.69±2.60
6.33±1.74
6.81±1.04
8.00±2.17
7.71±2.17
0.002
10.00±0.00
8.40±1.47
6.67±1.32
7.50±2.26
5.13±2.60
7.00±1.87
6.00±1.66
6.66±0.50
<0.001

Implant treatment
(Mean±SD)
9.17±1.26
9.00±1.88
0.34
9.36±1.23
9.09±1.68
8.00±1.97
9.18±0.84
9.16±0.92
9.46±1.93
0.01
10.00±0.00
9.23±1.52
10.00±0.00
9.00±2.20
9.07±1.11
9.13±1.23
8.57±1.74
9.33±0.50
0.17
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Retired subjects assigned more utility value score to Cobalt-Chromium removable partial denture and tooth
supported fixed bridge (Utility=5.83,Utlity=8.00) respectively. Also Implant treatment received the highest
utility score from housekeepers (utility=9.46).
The other factor affecting the utility score was educational status which influenced the choice of CobaltChromium removable partial denture and tooth supported fixed bridge (p=0.001). Also the mean utility
score of Cobalt-Chromium removable partial denture was positively associated with age (r=0.0161) (table
4). Furthermore, Compared to other treatment options, the number of missing teeth was mostly associated
with the tooth supported fixed bridge treatment (table 4).
Table 3. Correlation between age and number of lost teeth with utility values given to treatment options
Variables
Chrome-Cobalt RPD Fixed bridge Implant treatment
Correlation coefficient
0.161
0.071
-0.007
Age
p-value
0.002
0.171
0.892
Correlation coefficient
0.139
0.324
0.116
Number of lost teeth
p-value
0.007
0.001
0.026

DISCUSSION
The aim of this study was to determine the utility
value of three treatment options for replacing
missing teeth in partially dentate people. The use
of utility concepts is widely accepted in different
fields of medicine although it has had limited use
in dentistry. The aim of such techniques is to
improve the quality of life and not to directly
eliminate disease or pathology (17).
Evidences show that most people are willing to
replace their teeth with prosthesis (18-20).
Regarding utility value of methods for replacing
teeth, Nassani has performedthe only study which
was carried out on a population with a different
cultural basis (17).When utility values is
considered, its ideal that sampled people who
determine their utility value are consistent with
the study aim (14,21). Therefore in this study,
people who had missed teeth and had seeked
treatment for replacing them, were used as
samples.
Among the three treatment options,implant
supported fixed prosthesis was valued more. This
was due to its quality, aesthetic, durability,
precision and health of adjacent teeth. Higher cost
of this treatment was stated as the reason for not
being valued. Regarding function and aesthetics,
implant attracted the most utility value
(Utility=9.05). After that tooth supported fixed
bridge (utility=7.14) and Cobalt-Chromium
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removable partial denture (utility=4.45) where
valued respectively.
In Nassani’s study, the highest utility value was
given to cantilever fixed bridge (utility=0.64)and
cantilevered resin-bonded bridge (utility=0.63).
Implant supported prosthesis did not obtain the
highest utility value.This variation in results could
be due to differences between factors such as pain,
duration of treatment and treatment costs in
different populations (17).
In utility- analysis studies, implant supported
prosthesis are not usually considered as the
optimal treatment options. Similar to Nassani’s
study, in this study patients placed the least value
on Cobalt-Chromium removable partial denture
(17).Women considered tooth loss as a more
influencing factor in the utility of mouth than
men. This difference was not significant in the
case of Shortened dental arches. In women,
aesthetics was a more important factor in the
utility of mouth. However function was equally
important in both genders. Regarding treatment
options, men placed ahigher value on CobaltChromium removable partial denture, whereas the
utility placed upon implant and tooth supported
fixed bridge did not differ significantly between
men and women.
Nassani’s study showed a lower utility of “no
treatment” in women than men (17).
Age has a binary effect on the utility of mouth.
Due to poor oral health, tooth loss might be a
usual phenomenon in older people (22). However
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younger people tend to have a healthier mouth and
wish to keep their teeth, therefore tooth loss is
unusual and each tooth loss in a young person has
a higher impact on the utility of mouth compared
to older people (16).
Results showed that as age increased, CobaltChromium removable partial denture was valued
more.Similarly, In Nassani’s study, patients older
than 65 valued Cobalt-Chromium removable
partial denture more than younger patients (17).
Lower ability for tolerating difficult, painful and
long-lasting treatments might explain such
results.Retired patients tended to value CobaltChromium removable partial denture more. Lower
salary after being retired from work and their
older age could be stated as probable
reasons.Uneducated people signed the highest
score to all treatment options, this could be due to
some misconception of advantages and
disadvantages of the three treatment options.
Cobalt-Chromium removable partial denturewas
less valued among higher educated people while
implant supported fixed prosthesisutility score
was not different among people with different
educational levels.
The number of missed teeth was associated with
utility value of treatment options. Obviously in
people who have more lost teeth, the cost of
replacing them with more optimal treatment
options increase, leading to the choice of more
intermediated treatment options.
Evaluation of treatment outcomes differ between
clinicians and patients. Clinicians consider high
utility value on the basis of treatment advantages,
whereas patients determine low utility according
to the process and complications of treatment.
This difference in evaluation, leads to a poor
treatment planning.
Regarding the choice of treatment options, some
patients give complete responsibility to clinicians
and some tend to express their opinions about
treatment options.
For this group of patients, clinicians should
consider patients opinion even if it is not the
desired treatment option (17,23).Due to the
convenient sampling method, the number of men
M. Frazadmoghadam, et al.

and women who were included in the study, was
not proportional to its levels in the real population
which could be considered in future studies.
Also it should be noted that utility valuation is
subjective and could be influenced by different
cultures.
CONCLUSION
According to the results of this study, partially
dentate patients preferred to replace teeth with
implant supported fixed prosthesis most and
Cobalt-Chromium removable partial denture least.
Gender, age and educational status influenced
their value of different treatment options.
Therefore health politicians in Iran should
consider the costs of preferred methods for
replacing teeth and present strategies to make
these treatments available to a higher number of
people.
ACKNOWLEDGEMENT
The authors thank Dr Parviz Amini, the head of
prosthesis department of Kerman dental school
and Ms Shahla Ayoobifor their helps to perform
this study.
Conflict of interest
The authors report no conflicts of interest related
to this study.
Disclosure
The study was supported by a grant from Kerman
Oral and Dental Diseases Research Center,
Kerman University of Medical Sciences, Krman,
Iran.
REFERENCES
1. Saintrain MV, de Souza EH. Impact of tooth loss
on the quality of life. Gerodontology.
2012;1:29(2).
2. Lindhe J, Karring T, Lang NP. Clinical
periodontology
and
implant
dentistry.
Copenhagen: Blackwell Munksgaard; 2015:
page: 138
3. Zitzmann NU, Hagmann E, Weiger R. What is
the prevalence of various types of prosthetic
dental
restorations
in
Europe?Clin
Oral Implants Res. 2007;18(S3):20-33.
1647

Evaluation of Patients’ utility Values for Replacement Options of Lost Teeth.

4. Khazaei S, Firouzei MS, Sadeghpour S, Jahangiri

P, Savabi O, Keshteli AH, Adibi P. Edentulism
and tooth loss in Iran: SEPAHAN systematic
review No. 6. International journal of preventive
medicine. 2012;1:3(3S).
5. Albrektsson T, Blomberg S, Brånemark A,
Carlsson GE. Edentulousness--an oral handicap.
Patient reactions to treatment with jawboneanchored
prosthesesJ
Oral
Rehabil.
1987;14(6):503-11.
6. Grogono AL1, Lancaster
DM, Finger
IM.
Dental implants: a survey of patients' attitudes. J
Prosthet Dent. 1989;62(5):573-6.
7. Palmer RM, Smith BJ, Palmer PJ, Floyd PD. A
prospective study of Astra single tooth implants.
Clinical Oral Implants Research 1997;8(3):173-9
8. Lekholm U, Grondahl K, Jemt T. Outcome of
oral implant treatment in partially edentulous
jaws followed 20 years in clinical function. Clin
Implant Dent Relat Res. 2006;8(4):178-86.
9. Zitmann NU, Marinello CP. Treatment outcomes
of fixed or removable implant-supported
prostheses in the edentulous maxilla. Part I:
patients’ assessments. The Journal of Prosthetic
Dentistry 2000; 83(4):424–433.
10. Chang M, Odman PA, Wennström JL, Andersson
B. Esthetic outcome of implant-supported singletooth replacements assessed by the patient and by
prosthodontists.
Int
J
Prosthodont1999;12(4):335–341.
11. Walton JN1, MacEnteeMI.Choosing or refusing
oral implants: a prospective study of edentulous
volunteers for a clinical trial. Int J Prosthodont.
2005;18(6):483-8
12. Takemae R, Uemura T, Okamoto H, Matsui T,
Yoshida M, Fukazawa S, and et al. Changes in
mental health and quality of life with dental
implants as evaluated by General Health
Questionnaire (GHQ) and Health Utilities Index
(HUI).
Environ
Health
Prev
Med.
2012;17(6):463-73.
13. Matthews DC, Gafni A, Birch S. Preference
based measurements in dentistry: a review of the
literature and recommendations for research.
Community dental health. 1999;16(1):5-11.
14. Froberg DG, Kane RL. Methodology for
measuring health-state preferences—II: scaling
methods. Journal of clinical epidemiology.
1989;42(5):459-71.
15. Nassani MZ, Kay EJ. Tooth loss–an assessment
of dental health state utility values. Community
dentistry and oral epidemiology. 2011;39(1):5360.
16. Nassani MZ, Locker D, Elmesallati AA, Devlin
H, Mohammadi TM, Hajizamani A, Kay EJ.

M. Frazadmoghadam, et al.

Dental health state utility values associated with
tooth loss in two contrasting cultures. Journal of
oral rehabilitation. 2009;36(8):601-9.
17. Nassani MZ, Devlin H, McCord JF, Kay EJ. The
shortened dental arch—an assessment of patients'
dental health state utility values. International
dental journal. 20051;55(5):307-12.
18. Allen PF, Witter DJ, Wilson NHF, Kayser
AF.Shortened dental arch therapy: views of
consultantsin restorative dentistry in the United
Kingdom.
Journal
of
oral
rehabilitation.1996;23:481–5.
19. Witter DJ, Allen PF, Wilson NHF, Kayser AF.
Dentists’ attitudes to the shortened dental arch
concept.
Journal
of
oral
rehabilitation.1997;24:143–7.
20. Allen PF, Witter DJ, Wilson NHF. A survey of
the attitudes of members of the European
prosthodontic association towards the shortened
dental arch concept. Eur J ProsthodontRestor
Dent 1998;6:165–9.
21. Fyffe HE, Nugent DZ, Nuttall NM, Pitts NB.
Thereliability of two methods of utility
assessment indentistry. Community Dent Health
1999;16:72–9.
22. Baelum V, van PalensteinHelderman W,
Hugoson A, Yee R, Fejerskov O. A global
perspective on changes in the burden of caries
and periodontitis: implications for dentistry.
Journal of Oral Rehabilitation. 2007;34(12):872906.
23. Chapple H, Shah S, Caress AL, Kay EJ.
Exploring dental patients' preferred roles in
treatment decision-making–a novel approach.
British dental journal. 2003;194(6):321-7.
24. Torrance GW. Measurement of health state
utilities for economic appraisal: a review. Journal
of health economics. 1986;5(1):1-30.

1648

