REVIEW ARTICLE

Effect of Two Different Impression Techniques on Masticatory
Performance of Complete Denture Wearers:
A Systematic Review
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A b s t r ac t
Aim and objective: The aim of this review was to evaluate the efficacy of the masticatory performance of the complete dentures. The objective
of this review was to evaluate scientific evidence of the impact of simplified impression technique versus conventional impression technique
on masticatory performance of complete denture wearers.
Materials and methods: Three electronic databases (PubMed, Web of Science, and Cochrane library) were searched until 30th October 2020,
without any publication year limit. Manual search of the references cited in the included studies and gray literature were also included.
Randomized clinical trials that assessed objectively the masticatory performance between complete dentures fabricated from two different
impression techniques were included.
Results: A total of 398 studies were obtained through search in 3 electronic databases (PubMed- 229, Web of Science- 155, and Cochrane library14). Qualities of randomized controlled clinical trials were assessed by Cochrane’s tool for Systematic Reviews of Interventions. Heterogeneity
of data and measurement methods between the studies limited the scope of their meta-analysis. Nine studies remained after the removal of
duplicates and screening of titles and abstracts. Applying eligibility criteria remainder three randomized controlled clinical trials were included
after removing six studies.
Conclusion: No significant difference was found objectively in masticatory performance of individuals wearing complete dentures fabricated
either by simplified impression technique or conventional impression technique.
Keywords: Complete denture, Masticatory performance, Simplified impression.
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Introduction

1–4

Life expectancy has increased with resultant growing number
of geriatric population in the recent times owing to the better
availability of medical and health facilities. Literature suggests a
direct relationship between aging and tooth loss.1,2 Teeth loss is
associated with poor masticatory efficiency leading to difficulties
in chewing different types of food items, particularly hard food
stuffs, this inadvertently leads to inadequate nutrient intake, and
weight loss, which is a factor in frailty. 3–5 Oral rehabilitation of
edentulous patients, is of utmost importance to their overall health
and quality of life.
The treatment options for complete edentulism have been
extensively studied over the past decades. It is documented that
conventional complete denture (CCD) wearers have reduced
chewing efficiency of up to 12–30% as compared to dentate
individuals.6–19 Use of implant supported dentures for mandibular
arches are common improvements compared to CCDs as far as
patient satisfaction is concerned but implant treatment modality
is comparatively costly.10,11 Conventional complete dentures are still
the most sought after treatment modality for complete edentulism,
and probably their need will remain for years to come. 5,11 The
premise that complicated and elaborate procedures are more
successful lacks evidence base and are being frequently questioned.
Functional ability of complete dentures is largely dependent on
accurate recording and reproduction of intraoral surface details. For
complete denture fabrication it may be noticed that there is hint
of global shift towards novel and simpler approach to techniques
and procedural steps. Simplified impression techniques are being

used in recent times. Simplified impression is generally known as a
technique in which impression is made by using a single impression
material in a custom modified stock tray. Step of fabricating
custom tray for making final impression is generally not followed
in simplified impression in comparison to conventional impression
technique.12–15
Recent randomized clinical trials have been conducted with
an objective to evaluate the influence of impression techniques on
functionality of prosthesis.9,16–21 One of the main goals of complete
denture fabrication is rehabilitation of functional parameters like
masticatory ability and masticatory efficiency. 22–27 Numerous
factors such as salivary secretion, tongue motor skill, the height
and shape of the residual alveolar ridge, and the stability and
retention of the complete dentures influences the masticatory
function.3,28 Mastication can be assessed by two main approachesone is clinical comminution test of food measurement and
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other by investigating through interviews and questionnaires.
Colorimetric method is another newer approach to evaluate the
masticatory performance objectively by using materials which
can change color after chewing. Different color indicator dyes
are generally used in this method. Masticatory ability is defined
as individual’s own assessment of masticatory function, whereas
masticatory performance is a measure of the comminution of
food attainable under standardized testing conditions. The overall
capacity to reduce food during mastication is known as masticatory
efficiency.29 The aim of present systematic review was to evaluate
the efficacy of complete dentures, in relation to masticatory
performance, fabricated by employing simplified and conventional
impression techniques.

M at e r ia l s

and

Methods

Preferred Reporting Items for Systematic Review and Meta-Analyses
(PRISMA) guidelines were employed and a checklist was followed
for current systematic review.30
Focused question: “Do simplified impression technique show
better masticatory performance compared to a conventional
impression technique in a complete denture wearer?”

Inclusion and Exclusion Criteria
Eligibility criteria were set according to the patient, intervention,
comparator, outcome, studies (PICOS) model before the literature
search (Table 1).
The inclusion criteria were:
•
•
•
•
•

Published articles which compared two different impression
techniques in completely edentulous individuals
Published articles which evaluated masticatory performance of
completely edentulous individuals through objective method
Randomized control clinical trials
Prospective and retrospective studies
In-vivo studies.

The exclusion criteria were:
•
•
•
•

Animal studies, in vitro studies, literature reviews
Case reports and case series
Published articles in nonenglish languages
Studies with incomplete data.

Outcome Measures
Comparison of Masticatory performance of completely edentulous
individuals wearing complete denture fabricated by conventional
two-step impression technique and simplified impression
technique through objective methodology.
Table 1: PICOS strategy
Elements

Contents

Population (P)
Intervention (I)

Completely edentulous individuals.
Complete denture fabricated using one-step
impression technique.
Complete denture fabricated using
conventional two-step impression technique
and border molding.
Objective evaluation of masticatory
performance.

Comparator (C)

Outcome (O)
Study design (S)

192

Clinical trials, prospective and retrospective
studies, In-vivo studies.

Search Strategy
A comprehensive search was done with no publication year limits
by two independent reviewers (N.N., B.B.). Following electronic
databases were searched for published studies- PubMed, Web of
Science, and Cochrane library. In addition to this manual search for
references mentioned in the included studies and manual search of
gray literature was also carried out. Keywords and MeSH terms used
during literature search were “Masticatory performance,” “complete
denture,” “complete edentulism,” “impression method,” and
“Dental impression technique.” Boolean operators (OR, AND) were
used in combination with the keywords to search published studies.
Combination of search terms used during literature search were:
•
•
•
•
•
•

“Masticatory performance” AND “complete denture”
Masticatory performance” AND “complete edentulism”
“Masticatory performance” AND “complete denture” AND
“dental impression technique”
Masticatory performance” AND “complete edentulism” AND
“dental impression technique”
Masticatory performance” AND “complete denture” AND “dental
impression technique” OR “impression method”
Masticatory performance” AND “complete edentulism” AND
“dental impression technique” OR “impression method”

Data Extraction
The data was extracted by two independent reviewers (N.N., B.B.)
from all the included studies and filled into predetermined forms.
From each study, following data was obtained: study design,
publication year, country, sample size, sample gender, sample age,
intervention,and follow-up period. Any disagreements between
the reviewers were solved through discussion.

Risk of Bias and Quality Assessment
Recommendations of the Consolidated Standards of Reporting
Trials statement (CONSORT) were used for assessing the risk
of bias across the included studies. 31 Assessment of risk of
bias for individual study was carried out using the Cochrane’s
tool for Systematic Reviews of Interventions. 32 The domains
were assessed: sequence generation, allocation sequence
concealment, blinding, incomplete outcome data, selective
outcome reporting, and other sources of bias. Bias score low,
unclear or high was used to assess the overall risk of bias in
each study. The risk of bias was scored as "no" to indicate a high
risk of bias, "yes" to indicate a low risk of bias and "unclear" to
indicate either a lack of information or uncertainty over the
potential risk of bias. The extracted data was stratified and
tabulated according to chronological order. Information relating
to various characteristics of the included studies was described
in a summary like format.

R e s u lts
Study Selection
Literature search of electronic databases retrieved a total 398 studies
(PubMed- 229, Web of science- 155, and Cochrane library- 14).
Among all the studies, 83 duplicate records were removed. A total of
306 studies were removed after screening title and abstracts. Total
nine studies were included for full text reading.9,16,18,20,33–37 Among
nine studies, three randomized controlled clinical trials which
assessed masticatory performance objectively by colorimetric assay
were included for qualitative analysis.9,33,34 Six studies were excluded
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due to various reasons listed in (Table 2).16,18,20,35–37 Study selection
procedure was conducted by two independent reviewers (BB, NN).
Disagreements between the reviewers were resolved through
discussion. Study selection procedure has been shown in Flowchart 1.

Quality Assessment
Qualities of randomized controlled clinical trials were assessed
by Cochrane’s tool for Systematic Reviews of Interventions. 32 Two
of the three included trials mentioned allocation concealment
and adequate sequence generation procedure during
randomization.9,34 Blinding procedure was clearly mentioned in
all the studies. All the studies measured prespecified outcome
criteria and mentioned exclusion of patient with proper reasoning.
Overall two of the included studies had low risk of bias and one had
unclear risk of bias (Table 3).
Table 2: List of excluded studies
Study
Heydecke
et al.,200835
Regis et al.,201318

Jo et al.,201536

Nuñez et al.,201520

Kawai et al.,200516

Lira-Oetiker
et al.,201837

Reason of exclusion
Patient’s ratings were obtained through visual
analogue scales for the masticatory ability and
other amenities.
Employed Oral Health Impact Profile for edentulous (OHIP-EDENT) instrument for assessing
oral health related quality of life (OHRQoL) and
masticatory performance.
General patient satisfaction measured using
visual analogue scales and OHRQoL measured
using the OHIP-EDENT-J questionnaire scores.
OHRQoL measurements made by OHIP-Edentulous scale and assessed patient’s perception
in relation to overall satisfaction through visual
analogue scale.
Assessments of patient satisfaction, OHRQoL
and problems associated with the dentures
were done through telephone interviews and
using a standardized flow sheet.
Overall patient satisfaction assessed by means
of numerical rating scale.

Study Description
Included studies in the review compared masticatory performance
using different colorimetric assay in different follow-up periods. Two
parallel armed clinical trials and one crossover trial fromtwo2 different
countries were included in this systematic review. Different artificial
colored test food were used during mastication in the included
studies like polyvinyl acetate capsule containing fuchsine beads,
yellowish green chewing gum containing xylitol, citric acid, and
dyes.9,33,34 All included studies used colorimetric measurement to
assess the masticatory performance. All the included studies used
a similar simplified impression technique by using irreversible
hydrocolloid in stainless steel stock tray. In conventional impression
technique three different types of impression materials (zinc-oxide
eugenol, polyether, and silicone) were used in three different
studies. Facebow was not used in simplified impression group in
one study, apart from this occlusal form, material of teeth, condylar
inclination of articulators were same in both the groups in all studies.
Characteristics of the included studies are presented in (Table 4).
Cunha et al.9 evaluated masticatory performance after 3 months
of denture fabrication by colorimetric and questionnaire based
methods. Chewing a hyperboloid silicone-based test food for
30 seconds was a preliminary step for adaptation. After 3 minutes
in the next step participants chewed a capsule of polyvinyl acetate
containing fuchsine beads for 20 cycles. Three minutes after that
again same task was done for 40 cycles. Resultant solution was
filtered. Fuchsine concentration (mg/mL) was measured through
spectrophotometer. The capsule was opened and dissolved it
in distilled water. There was no significant difference between
the groups of edentulous patients, in terms of mean fuchsine
concentration and respective 95% confidence intervals (CI)
regardless of number of masticatory cycles.
Komagamine et al. 33 evaluated masticatory performance by
instructing the participants to chew a color-changing chewing gum
(thickness of 1.5 mm) gum 60 times freely, at a rhythm of chewing
once per second. Cross-over design with washout period of 1 month
was used in this study to minimize the effect of patient related
variables. After chewing L,* a,* and b* values of colored chewing
gum were measured with colorimeter applying CIECLB color system

Flowchart 1: Study selection process
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Table 3: Quality assessment of included studies
Adequate sequence
generation

Allocation
concealment

Other risk of bias

Overall risk of bias

Cunha et al.,20139
Komagamine
et al.,201933

Yes
No

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Low
Unclear

Albuquerque
et al.,202034

Yes

Yes

Yes

Yes

Yes

Yes

Low

Study

Incomplete
Selective outBlinding outcome data come reporting

at the five different points; the centre, and approximately 3 mm
above, below, and to the right and left of the centre. In addition to
this occlusal contact area and occlusal force of the patients were
also evaluated by scanning device. Perceived chewing ability was
measured by questionnaire-based approach using different food
items. No significant difference was found in terms of masticatory
performance ( = 0.357) and in terms of chewing ability and occlusal
surface area between two groups. Occlusal contact areas were
significantly more in conventional group.
Third study by Albuquerque et al. 34 assessed masticatory
performance 3 and 6 months after denture insertion by using
colorimetric method using yellowish-green chewing gum
containing xylitol, citric acid and red, yellow, and blue dyes.
Progression of chewing was indicated by changing of color into red.
Participants chewed the gum a total of 40 masticatory cycles at an
interval of 3 minutes. Score was obtained by using scale containing
10 distinct colors and choosing a closest color from the scale. Results
showed that masticatory performance between groups was similar
in both periods (3 months: p = 0.62; 6 months: p = 0.61) and stable
in both evaluations (SI: p = 0.93; TI: p = 0.59).

Discussion
This scientific evidence-based systematic review was aimed
to review the effect of impression procedures on masticatory
performance in treatment of edentulous patients. As an objective
methods of assessment have less interexaminer and interparticipant
variability than subjective assessment, studies that used objective
methodology for assessment of masticatory performance were
included in the review. In all the included studies impression
technique was different in between test and control groups.
There were variations in terms of used materials for prosthesis and
demographic characteristics of the participants in between the
studies but primary inclusion criterion of the review was usage of
two different impression techniques.
Adaptability and psychological acceptance of the patients are
major influencing factors for success of any removable complete
dentures. Although no significant difference was found in one
study in between the groups in terms of masticatory performance,
some participants of simplified impression group showed better
ability to feed than the other participants.9 No specific relationship
found in between the choice of impression material and this
finding. According to the authors adaptability of the participants
and selection of food items may have a role which influenced the
results of the study.9
There was no difference found between the groups during
assessment of masticatory performance in another study in which
a relatively rigid impression material (polyether) was used in the
secondary impression stage. 34 Masticatory time to complete
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chewing cycles was increased in the follow-up period in case of
conventional group. Although in terms of masticatory performance
simplified impression technique showed promising results but
there were increased looseness of mandibular complete dentures
during the follow up period. Two mandibular complete dentures
had to be relined after installation due to improper tissue-denture
base contact. Preciseness of tray modification and flow of the
impression material have to be controlled to get an adequate border
extension if we use stock tray in any single impression technique
for completely edentulous patients. Inadequate peripheral seal
and tissue contact of denture bases can lead to remake of dentures
which can lead to poor adaptability of the prosthesis.
Komagamine et al. 33 employed a cross-over study design
which was different from the two other included studies. Other
two studies used parallel arm design in which results might be
influenced by some patient-related variables like adaptability,
resistance of mucosa to external forces, residual ridge quality.
Dummy silicone-based secondary impression was made in
simplified impression group to maintain a blinded protocol
for the participants. Masticatory performance assessed by
ability of mixing food and perceived chewing ability. Follow-up
time of the participants was reduced because of increased
appointment number and cross-over study design. Included
participants had different degree of resorbed ridge which may
have modified the stability of denture thereby influencing the
masticatory performance.
Several studies have been done on simplified complete
dentures by omitting several fabrication steps but studies
investigating the effect of impression procedure on masticatory
performance are few. According to a previous systematic review,
Regis et al.18 suggested that two-step impression procedures may
not be mandatory for the success of conventional complete denture
fabrication in relation to clinical aspects of denture quality and
patient’s perceptions. However, the included studies in this review
had other confounding factors (facebow transfer, remounting
procedure, selection of articulator) apart from difference in
impression techniques. Various studies on simplified complete
denture have concluded that there is no significant difference
in masticatory function of complete dentures fabricated from
two impression techniques based on patient’s perception and
Oral Health Related Quality of Life (OHRQoL). Ten-year follow-up
of randomized controlled study by Kawai et al.16 indicated that
simplified method of complete denture fabrication was more
cost-efficient than that of conventional technique.
A randomized crossover trial by Heydecke et al.35 also approved
that the simplified denture fabrication method outstands the
traditional technique in terms of the patient satisfaction ratings
also. Similarly, Lira-Oetiker et al.37 showed no significant difference
in terms of patient satisfaction and denture quality evaluated
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Table 4: Characteristics of the included studies
Study
Cunha
et al.,20139

Study design

Country Sample description

Randomized
controlled clinical
trial

Brazil

Forty two edentulous patients,
Both male and
female, age >45
years

Komagamine Randomized conet al.,201933 trolled crossover
clinical trial

Japan

Twenty seven
edentulous patients,
Both male and
female, age >55
years

Randomized
Albuquerque
et al.,202034 controlled clinical
trial

Brazil

Fifty two edentulous patients, age
>45 years

Impression techniques used

Follow-up period

Edentulous participants were randomly allocated
into two groups- Group S and Group C.
Group S received new dentures made from single
preliminary impression technique using irreversible
hydrocolloid. Impressions were taken in metallic
stainless steel stock trays containing wax modified
borders (utility wax).
Participants of group C undergone another additional step for final impression. Zinc-oxide eugenol was
used as a final impression material in a custom tray.
The conventional method (C) used a border molded
(two red and green stick compounds) self-cure
acrylic custom tray and silicone impression material. The simplified method (S) used a stock tray and
alginate.
Participants were randomly divided into two groups.
In C-S group, conventional method was used firstly
followed by simplified method and the order was
reversed in the S-C group.

Three months after
insertion

ne month after
denture insertion

Participants were randomly divided into two groups Three and 6 months
according to impression technique used to obtain
after denture inserthe mandibular work cast.
tion
One group received simplified impression with irreversible hydrocolloid in stainless steel stock trays
containing modified borders with utility wax.
Other group received secondary impression with
polyether in custom tray made up of self-cure acrylic
tray. Border molding was done with green stick
compound.

Table 5: Terminologies used in included studies
Study
Cunha et al.,20139
Komagamine et al.,201933
Albuquerque et al.,202034

Terms used in objective

Terms used in methodology

Terms used in conclusion

Masticatory performance, masticatory ability
Masticatory performance

Masticatory performance, masticatory ability
Masticatory performance, mixing
ability, perceived chewing ability

Masticatory performance, masticatory
ability
Masticatory performance, mixing ability,
perceived chewing ability

Masticatory performance, masticatory ability

Masticatory performance, masticatory ability

Masticatory performance, masticatory
ability

between simplified and conventional techniques. Likewise, Nuñez
et al.20 identified patient’s perception of treatment outcomes to be
similar between the simplified and conventional protocol.
Limitations of present review were low number of randomized
clinical trials in accordance to the inclusion criteria and articles
were only in English language. Although only three studies were
found to be eligible for inclusion in this systematic review, they
were randomized controlled clinical trials, defined by the National
Health and Medical Research Council (NHMRC) guidelines as
level of evidence II. 38 Heterogeneity of data and measurement
methods in between the studies limited the scope of metaanalysis of these articles. Inconsistency in terminology usage
pertaining to function of mastication observed in one article.
One of the included studies used different terms in relation to
masticatory functions of the participants in their study (Table 5).
As many of terms (chewing ability, mixing ability) do not have
any clear definition according to guidelines, 39 it may be difficult
for the readers to correlate. Although from this review it can

be concluded that simplified impression technique showed
comparable masticatory performance to conventional impression
technique in complete denture wearers. As per knowledge of the
authors previous systematic review was conducted on simplified
complete denture but importance of impression technique was
not evaluated exclusively.40 Only one of the included articles in
this review was selected in the previous review and subjective
responses were reported more than objective assessment. 40
However, in future comparative studies assessing influence of
impression techniques on retention, stabilit,y and support of
complete dentures must be undertaken. Anatomical variances
and patient-related variables and compatibility also must be
evaluated before selecting any type of impression techniques for
complete denture. Further standardized studies are needed on
this topic to generate significant evidence of acceptability and
suitability of complete dentures made from simplified impression
techniques in terms of masticatory performance tested by
objective method.
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C o n c lu s i o n
The present systematic review concluded that there was no
significant difference in terms of masticatory performance in
between the complete dentures fabricated by simplified impression
and complete dentures fabricated by conventional impression
method. All 3 included studies found no significant difference in
terms of masticatory performance between both the impression
techniques through an objective method.

References
1. Marcus SE, Drury TF, Brown LS, et al. Tooth retention and tooth loss in
the permanent dentition of adults: United States, 1988-1991. J Dent
Res 1996;75:684–695. DOI: 10.1177/002203459607502S08
2. Meskin LH, Brown LJ. Prevalence and patterns of tooth loss in
US employed adult and senior populations., 1985-86. J Dent Edu
1998;52(12):686–691. PMID: 3271584.
3. Slagter AP, Bosman F, Van der Bilt A. Comminution of two artificial
test foods by dentate and edentulous subjects. J Oral Rehabil
1993;20(2):159–176. DOI: 10.1111/j.1365-2842.1993.tb01599.x
4. Fontijn-Tekamp FA, Slagter AP, Van der Bilt A, et al. Biting and chewing
in overdentures, full dentures and natural dentitions. J Dent Res
2000;79(7):1519–1524. DOI: 10.1177/00220345000790071501
5. John MT, Szentpetery A, Steele JG. Association between factors
related to the time of wearing complete dentures and oral healthrelated quality of life in patients who maintained a recall. Int J
Prosthodont 2007;20(1):31–36. PMID: 17319359.
6. Carlsson GE, Omar R. The future of complete dentures in oral
rehabilitation - A critical review. J Oral Rehabil 2010;37(2):143–156.
DOI: 10.1111/j.1365-2842.2009.02039.x
7. Cooper LF. The current and future treatment of edentulism.
J Pr os th o d o nt 20 0 9 ;18 (2):116 –122 . D O I : 10.1111/ j .1532849X.2009.00441.x
8. Mendonca DB, Prado MM, Mendes FA, et al. Comparison of
masticatory function between subjects with three types of dentition.
Int J Prosthodont 2009;22(4):399–404. PMID: 19639080.
9. Cunha TR, Regis RR, Ribeiro AB, et al. A randomised trial on simplified
and conventional methods for complete denture fabrication:
masticatory performance and ability. J Dent 2013;41(2):133–142.
DOI: 10.1016/j.jdent.2012.09.008
10. Sharma AJ, Nagrath R, Lahori M. A comparative evaluation
of chewing ef ficiency, masticatory bite force, and patient
satisfaction between conventional denture and implant-supported
mandibular overdenture: An in vivo study. J Indian Prosthodont Soc
2017;17(4):361–372. DOI: 10.4103/jips.jips_76_17
11. Awinashe VN, Nagda SJ. A comparative study of the masticatory
efficiency in complete dentures using acrylic and metal occlusal
posterior teeth—photocolorimetric analysis. J Indian Prosthodont
Soc 2010;10(2):112–117. DOI: 10.1007/s13191-010-0028-7
12. Petrie CS, Walker MP, Williams K. A survey of U.S. prosthodontists
and dental schools on the current materials and methods for final
impressions for complete denture prosthodontics. J Prosthodont
2005;14(4):253–262.DOI: 10.1111/j.1532-849X.2005.00051.x
13. Critchlow SB, Ellis JS. Prognostic indicators for conventional complete
denture therapy: a review of the literature. J Dent 2010;38(1):2–9.
DOI: 10.1016/j.jdent.2009.08.004
14. Hyde TP, McCord JF. Survey of prosthodontic impression procedures
for complete dentures in general dental practice in the United
Kingdom. J Prosthet Dent 1999;81(3):295–299. DOI: 10.1016/s00223913(99)70272-6
15. Clark DM, Oyen OJ, Feil P. The use of specific dental school taught
restorative techniques by practicing clinicians. J Dent Educ
2001;65(8):760–765. PMID: 11518247.
16. Kawai Y, Murakami H, Shariati B, et al. Do traditional techniques produce
better conventional complete dentures than simplified techniques?
J Dent 2005;33(8):659–668. DOI: 10.1016/j.jdent.2005.01.005

196

17. Kawai Y, Murakami H, Takanashi Y, et al. Efficient resource use
in simplified complete denture fabrication. J Prosthodont
2010;19(7):512–516. DOI: 10.1111/j.1532-849X.2010.00628.x
18. Regis RR, Cunha TR, Della Vecchia MP, et al. A randomised trial of
a simplified method for complete denture fabrication: patient
perception and quality. J Oral Rehabil 2013;40(7):535–545.
DOI: 10.1111/joor.12063
19. Vecchia MPD, Regis RR, Cunha TR, et al. A randomized trial on
simplified and conventional methods for complete denture
fabrication: cost analysis. J Prosthodont 2014;23(3):182–191.
DOI: 10.1111/jopr.12090
20. Nuñez MCO, Silva DC, Barcelos BA, et al. Patient satisfaction and
oral health-related quality of life after treatment with traditional
and simplified protocols for complete denture construction.
Gerodontology 2015;32(4):247–253. DOI: 10.1111/ger.12078
21. Omar R, Al-Tarakemah Y, Akbar J, et al. Influence of procedural
variations during the laboratory phase of complete denture
fabrication on patient satisfaction and denture quality. J Dent
2013;41(10):852–860. DOI: 10.1016/j.jdent.2013.07.013
22. Subramanian D, Govindarajulu RT, Narayanan V, et al. Comparison
of expectation and satisfaction among new and existing denture
wearers and correlation of duration of previous denture-wearing
experience to satisfaction in completely edentulous patients: A pilot
study. J Indian Prosthodont Soc 2019;19:324–331. DOI: 10.4103/jips.
jips_165_19
23. Bilhan H, Geckili O, Ergin S, et al. Evaluation of satisfaction and
complications in patients with existing complete dentures. J Oral
Sci 2013;55(1):29–37. DOI: 10.2334/josnusd.55.29
24. Miura H, Miura K, Mizugai H, et al. Chewing ability and quality
of life among the elderly residing in a rural community in
Japan. J Oral Rehabil 2000;27(8):731–734. DOI: 10.1046/j.13652842.2000.00590.x
25. Miura H, Watanabe S, Isogai E, et al. Comparison of maximum
bite force and dentate status between healthy and frail elderly
persons. J Oral Rehabil 2001;28(6):592–595. DOI: 10.1046/j.13652842.2001.00716.x
26. Zarb GA, Bolender CL, Eckert SE, et al. Prosthodontic treatment for
edentulous patients: complete dentures and implant-supported
prostheses. 12th edition St Louis: Elsevier 2003.
27. Koshino H, Hirai T, Yokoyama Y, et al. Mandibular residual ridge
shape and the masticatory ability in complete denture wearers. J
Jpn Prosthodont Soc 2008;52(4):488–493. DOI: 10.2186/jjps.52.488
28. Bates JF, Stafford GD, Harrison A. Masticatory function – a review
of the literature. III. Masticatory performance and efficiency. J Oral
Rehabil 1976;3(1):57–67. DOI: 10.1111/j.1365-2842.1976.tb00929.x
29. Boretti G, Bickel M, Geering AH. A review of masticatory ability and
efficiency. J Prosthet Dent 1995;74(4):400–403. DOI: 10.1016/s00223913(05)80381-6
30. Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement for
reporting systematic reviews and meta-analyses of studies that
evaluate health care interventions: explanation and elaboration.
PLoS Med 2009;6(7):e1000100. DOI: 10.1371/journal.pmed.1000100
31. Moher D, Schulz KF, Altman D. The CONSORT statement: revised
recommendations for improving the quality of reports of parallelgroup randomized trials. Lancet 2001;357(9263):1191–1194. PMID:
11323066.
32. Higgins JPT, Altman GD, Gotzsche PC, et al. The Cochrane
Collaboration’s tool for assessing risk of bias in randomised trials.
BMJ 2011;343:d5928. DOI: 10.1136/bmj.d5928
33. Komagamine Y, Kanazawa M, Sato Y, et al. Masticatory performance
of different impression methods for complete denture fabrication:
a randomized controlled trial. J Dent 2019;83:7–11. DOI: 10.1016/j.
jdent.2019.01.009
34. Albuquerque IS, Freitas-Pontes KM, de Souza RF, et al. Is a two-step
impression mandatory for complete denture fabrication on the
severely resorbed mandible? A randomized trial on mastication,
patient satisfaction and adjustments. J Dent 2020;99:103357.
DOI: 10.1016/j.jdent.2020.103357

International Journal of Prosthodontics & Restorative Dentistry, Volume 11 Issue 4 (October–December 2021)

Effect of Impression Techniques on Masticatory Performance
35. Heydecke G, Vogeler M, Wolkewitz M, et al. Simplified versus
comprehensive fabrication of complete dentures: patient ratings of
denture satisfaction from a randomized crossover trial. Quintessence
Int 2008;39(2):107–116. PMID: 18560649.
36. Jo A, Kanazawa M, Sato Y, et al. A randomized controlled trial of the
different impression methods for the complete denture fabrication:
Patient reported outcomes. J Dent 2015;43(8):989–996. DOI: 10.1016/j.
jdent.2015.05.007
37. Lira-Oetiker M, Seguel-Galdames F, Quero-Vallejos I, et al.
Randomized clinical trial of patient satisfaction with traditional and

simplified complete dentures. J Oral Rehabil 2018;45(5): 386–392.
DOI: 10.1111/joor.12617
38. Australian Government, NHMRC. How to use the evidence: assessment
and application of scientific evidence. Available at:https://www.
nhmrc.gov.au/sites/default/files/documents/reports/clinical%20
guidelines/how-to-use-evidence-cp69.pdf. Accessed July 7, 2020.)
39. The Glossary of Prosthodontic Terms: Ninth Edition. J Prosthet Dent
2017;117(5S):e1–e105. DOI: 10.1016/j.prosdent.2016.12.001
40. Ye Y, Sun J. Simplified complete denture: a systematic review of the
literature. J Prosthodont 2017;26(4):267–274. DOI: 10.1111/jopr.12463

International Journal of Prosthodontics & Restorative Dentistry, Volume 11 Issue 4 (October–December 2021)

197

