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Highlights

e Chewing efficiency of locally favourite meals was evaluated using a structured questionnaire answered by a sample of
Libyan edentulous individuals treated with conventional complete dentures.

e The results verified that the perceived ability to chew is significantly improved for almost all food tested.
¢ Rehabilitation with conventional complete dentures along with vigorously education programs about healthy nutri-

tional diets are advised.
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Statement of problem: The implant-retained or supported overdentures have been indicated
as the primary treatment of edentulousness. However, for obvious reasons fewer patients will
afford this type of treatment. Therefore, it is desirable to investigate and re-establish the effec-
tiveness of the provision of complete dentures on patients’ essential oral functions.

Aim of the study: To assess the perceived chewing ability of edentulous Libyan patients reha-
bilitated with traditional complete dentures.

Materials and methods: Thirty-five edentulous adult male patients were carefully selected
for this clinical trial. The researchers interviewed all subjects and assisted them in filling accu-
rately the visual analogue scale questionnaire (VAS). The VAS questionnaire contained effi-
ciency-rating questions assessing the effectiveness of wearing complete dentures on the abil-
ity to chew seven locally favourite meals. The answer for each question was ranked from zero
to 100. Then, a standard treatment procedure was performed to provide each subject with a
conventional complete denture. At the recall visit scheduled after six months of post-insertion
of all prostheses, the same researchers helped subjects to indicate again their satisfaction level
with their complete dentures using the same practice VAS questionnaire. The VAS scores rec-
orded pre-treatment were compared to those scores recorded post-treatment using Wilcoxon
signed-rank tests.

Results: All subjects verbally expressed their contentment and enjoyment when eating meals
using their dentures. The perceived ability to chew was significantly improved for almost all
food tested except for those, which require slicing before chewing. The conventional complete
dentures still provide edentulous patients with an improved chewing ability when consuming
traditional Libyan meals.

Conclusion: An optimistic improvement of chewing ability with complete dentures is
achieved as shown by the validated practice VAS questionnaire. Consequently, the treatment
with traditional complete dentures can be generalized and used for wider edentulous patients
seeking treatment in the Libyan general dental practice.

1. Introduction

Full mouth rehabilitation with implant-retained overdentures

jority of treated edentulous patients complained of a lack of stabil-
ity and retention which, consecutively caused less bite force and
inability to chew hard food, as a result, edentulous subjects show

is highly advised as the primary treatment of edentulism (Thom-
ason et al,, 2009). However, various medical conditions and finan-
cial resources are considered common barriers against treatment
with implant overdentures. Additionally, recent studies with long-
term follow-up concluded that improvements in patient satisfac-
tion gained with implant-retained over-dentures are not essen-
tially higher than those obtained with complete dentures. There-
fore, conventional complete dentures are still considered a valid
treatment of complete edentulism (Carlsson and Omar 2010; Si-
varamakrishnan and Sridharan 2016). The treatment of edentu-
lousness with traditional complete dentures is simple, does not re-
quires any invasive surgery, and is cost-effective. However, the ma-

potential dietary limitations (Okamoto et al., 2019; Schimmel et al.,
2015) There well-accepted fact authenticated by previous studies
which is the perceived chewing ability of complete denture wear-
ers is significantly less than those of dentate subjects (Tripathi et
al., 2014; Slagter et al, 1993) and the reduced masticatory ability is
directly connected with the advancement of age as well a the dental
status of the subjects (Chong, et al., 2016). Furthermore, improving
the quality of complete dentures or constructing new complete
dentures does not fully enhance the masticatory performance and
chewing ability in edentulous patients (Slagter et al., 1992). Medi-
cal investigations presented significant credievidencences con-
nected dietary imbalance to a range of systemic health disorders
like increased risk of high blood pressure, cardiovascular disease,
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and esophageal, gastric, and bowel cancers (Ritchie et al., 2002; De
Angelis et al., 2018). Several factors contribute to patient satisfac-
tion with complete denture therapy. These factors are related to
the prosthodontist, the therapy chosen, the technique used, and to
factors that are directly associated with the patient. Meanwhile,
there is deficient evidence to support that nutritional state relates
to dental status alone, consequently; the dental status of an eden-
tulous patient might be categorized as a contributing a co-factor to
the outcome of any prosthetic management (Smith and McCord
2004; Kovac et al., 2012; Bashayer and Salma 2016; Cerutti et al.,
2017). The majority of these factors were overwhelmingly investi-
gated when the outcome of wearing implant-supported complete
dentures was compared to those of the complete dentures. How-
ever, fewer studies explored the improvements in dietary intake
after treatment with complete dentures (Shinkai et al, 2002).
These comparisons exploited different parameters of the deprived
nutritional status including dietary intake patient's food diaries,
ability to chew, and chewing function (Allen and McMillan 2002;
Geckili et al., 2012). In dentistry, the subjective approach is com-
monly used to investigate the oral health perceptions of a popula-
tion by questioning the subjects and then using their self-rated
health condition to summarize health status symptoms or disabil-
ity. Masticatory efficiency is usually evaluated by using subjective
measurements of the masticatory ability of the subject to chew test
food. While the masticatory performance is investigated by utiliz-
ing specific measures like food particle size, the number of chewing
strokes, and the bite force essential to grind food to a smaller par-
ticle sizing subjective assessment of masticatory ability is more ef-
ficient when focused subjective structured questionnaires are used
to evaluate the subjects’ own opinion regarding their perceived
ability to chew test food. The only drawback of this assessment is
the ascendency of food preferences in the subjects’ responses (Al-
len and McMillan 2003a). Recent clinical trials on the treatment of
edentulousness are mainly concentrated on implant therapy while
the lacking clinical evidence extensively influences the provision of
complete dentures. As the patient perceptions and the impact of
complete denture treatment are fundamental for improving pa-
tients’ quality of life as well as satisfaction, thus studies designed to
assess patient feedback on treatment outcomes are very essential
(Heydecke et al.,, 2003; Awad et al., 2003).

Currently, there is no study carried out in Libya investigating
the functional limitations of the complete denture provision. Thus,
the objective of this series of studies is to start by assessing the ef-
fectiveness of conventional complete dentures on patients’ per-
ceived ability to chew traditional Libyan meals in the region of Ben-
ghazi City.

2. Materials and methods

This clinical trial was conducted at the clinic of the Department
of Prosthodontics, Faculty of Dentistry-University of Benghazi-
Libya. The authors received full ethical approval from the Ethics
Committee of the Faculty of Dentistry. Complete edentulism is re-
garded as a true chronic condition and each edentulous patient has
a unique dental history and management. In addition, the chewing
process is related to occlusal schemes, and the occlusal form of the
artificial teeth, which both are simple to achieve and control within
subjects. Moreover, the treatment with complete dentures is rela-
tively short and no “washout” period is required because of the
rapid disappearance of dentures effects upon removal from the
mouth. Therefore, based on the previously mentioned facts, the
non-randomized subject’s trial design with two data collection pe-
riods was selected for the current study. The period (six months)
chosen to wear complete dentures by subjects is adequate to de-
velop and improve patients’ physiological and psychological adap-
tations to their complete dentures. In this study, the data collected
at base baseline treatment) is compared to those collected at post-
treatment (post-insertion) with complete dentures prescribed for
the edentulous patients. To reduce patients’ orientation toward
rating on a comparison basis, the practice (VAS) was used to inves-
tigate subjects’ perceived ability to chew food after the insertion of
complete dentures. The practice visual analogue scale (VAS) or cat-
egory scales (CAT) have been authenticated and used in previous
clinical trials to evaluate the influence of prostheses on various as-
pects of patient satisfaction (De Grandmont et al., 1994; Daly et al.,
2003; Feine et al., 1998; Siriwardena and, Gillam, 2014). Practice
(VAS) is a 100 mm length horizontal line calibrated from zero
marked by (not all satisfied) to 100 and marked by (extremely sat-
isfied). The patient is required to draw a vertical line at the point
on the horizontal line that best represents his/her most answer
strength. The higher score indicates more satisfaction and the
lower score indicates less satisfaction. The practice visual analogue
scale (VAS) is shown in Fig. 1.

ASSESSMENT OF COMPLETE DENTURE SATISFACTION (VAS) QUESTIONNAIRE

BENEATH EACH QUESTION.

Extremely difficult

'WHERE YOU THINK YOUR ANSWER ACCURATELY FITS, PLEASE LAY DOWN A VERTICAL LINE ACROSS THE HORIZONTAL LINE PROVIDED
A. ABILITY TO CHEW

Please indicate how difficult it is for you to eat fresh white bread.

Not at all difficult OOO

Extremely difficult

Please indicate how difficult it is for you to eat stewed pasta.

Not at all difficult OOO

Extremely difficult

Please indicate how difficult it is for you to eat stuffed vegetables.

Not at all difficult OOO

Extremely difficult

Please indicate how difficult it is for you to eat stewed chicken.

Not at all difficult OOO

Extremely difficult

Please indicate how difficult it is for you to eat raw tomatoes.

Not at all difficult OOO

Extremely difficult

Please indicate how difficult it is for you to eat raw cucumber.

Not at all difficult OOO

Extremely difficult

Please indicate how difficult it is for you to eat raw apple.

Not at all difficult OOO

Fig. 1. The denture satisfaction questionnaire (VAS) was used in this study.

Edentulous patients referred to the undergraduate student
clinic for the provision of conventional complete dentures were
asked to participate in the study. All patients submitted official
written consents; then each patient underwent history taking and
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clinical examination procedures to assess his eligibility for the
complete denture treatment. Thirty-five subjects fulfilled the inclu-
sion criteria; age ranged from 35 to 65 years (median 54 years),
edentate for at least six months, no history of previous partial or
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complete dentures, good general medical condition, adequate max-
illary and mandibular alveolar bones without the need for any pre-
prosthetic surgery, and the ability to communicate properly with
the interviewer. To counteract the effect of gender on the results of
this study, female edentulous subjects were excluded as female
edentulous subjects produce less biting force; therefore, they dis-
lodge their complete dentures less frequently compared to their
male counterpart (Palinkas et al,, 2010). All subjects were pre-
sented with demonstrations about answering accurately each
question of the practice (VAS) questionnaire until they were able
to complete the achievable denture ratings with a numerical se-
quence from zero (minimum and worst result) to 100 (maximum
and optimum result). Then and before the commencement of treat-
ment, each subject answered the practice (VAS) questionnaire
which is commonly used when assessing patients’ satisfaction with
complete dentures focusing on the chewing ability. The practice
(VAS) questionnaire is extensively used due to its high accuracy in
detecting changes between groups (Allen and McMillan, 2003b).
This instrument contained intense questions on the consistency of
the dietary intake of different test food. Subjects were requested to
rate their difficulty in chaining a range of test food on a graded
practice VAS scale from Zero (‘extremely difficulty’) to 100mm
(‘Not at all difficult’). The wording of each question was on the first
part entitled ability to chew food (How difficult it is to chew). Then,
all standard simplified technique treatment was performed by one
prosthodontist (G.B.) to produce the conventional maxillary and
mandibular complete dentures (primary & final impressions, hori-
zontal and vertical jaw relations, mounting on an average setting
articulator, using the bilaterally balanced occlusion scheme in the
setting of semi-anatomical acrylic teeth, trial denture try-in, inser-
tion, and adjustments (Nuflez et al.,, 2015). One experienced senior
dental technician was assigned to construct the final prostheses
utilizing the traditional laboratory procedures. Upon denture de-
livery, post-insertion instructions were explained to each patient.
The first recall appointments were scheduled to perform any cor-
rections of the dentures if required. To improve denture adaptation
and comfort for patients, some areas of the anatomic surface of the
denture bases were relieved. Subjects wore the complete dentures
for six months, and then at the follow-up visit, each subject com-
pleted the final practice (VAS) questionnaire. The food data com-
parison covered only seven tests food to minimize the influences of
dietary restrictions and food preference on patients’ ratings. The

Table 1

seven test food types were selected from a list of most popular
home-cooked meals according to the results of a dietary survey
carried out among the employees and patients attending the Fac-
ulty of Dentistry clinics in Benghazi. This list was then customized
to resemble the list of test food categorized according to the extent
of masticatory difficulty by Swedish patients wearing conventional
dentures (Bergman and Carlsson, 1972). The seven food types cho-
sen for this study were fresh white bread, pasta, stuffed vegetables,
stewed chicken, raw tomatoes, raw cucumber, and raw apple.

3. Statistical analysis

The estimated sample size for this study was (n=35) to provide
a 90% power based on a previously published study of edentulous
patients treated with conventional dentures (Allen, 2005). To elim-
inate the risk of bias and for errors crosscheck, two reviewers in-
dependently measured and summed normatively each patient’s
practice VAS questionnaire data recorded during the two periods.
Then text and tables were used to transfer the data onto a spread-
sheet, which was entered for analysis into the Statistical Package
for Social Sciences (SPSS) for Windows: Version 19.0. Fix Pack. The
primary outcome variable was the patients' ratings on the practice
VAS scale recorded at two periods pre-treatment and post-treat-
ment. Descriptive statistics were described in form of means and
standard deviations and quantitative percentages. Pre-treatment
scores were compared to post-treatment scores using a non-para-
metric Wilcoxon statistical test to detect the statistical difference
in patients’ perceived ability to chew and chewing function before
and after the treatment with complete dentures. A p-value less than
0.05 was accepted as statistically significant controlling for alpha
error based on detecting a difference of 10 between pre-treatment
and post-treatment practice VAS scores.

4. Results

The patients’ ratings of their ability to chew before and after
treatment are illustrated in (Table 1 & Fig. 2). The patients’ scores
of their perceived chewing ability during the transition from pre-
treatment to post-treatment with complete dentures demon-
strated significant improvements for most of the food types that
were tested. Improvement was only not significant for the ability
to chew raw cucumber and raw apple.

Mean differences between subjects’ perceived chewing ability scores comparing pre-treatment and post-treatment.

ABILITY TO CHEW
¥ TESTED FOOD TRANSITION FROM PRE-TREATMENT TO POST-TREATMEN
( MEAN DIFFERENCE £SD K 95%Cl | PVALUE

BREAD 19.50 +25.68 04.28,32.72 | 0.014
STEWED PASTA 18.87 +29.67 00.88,34.85 | 0.041
STUFFED VEGETABLES 2125 +33.32 02.08,38.92 | 0.032
STEWED CHICKEN 25.71 +36.80 -47.39,-6.04 | 0.015
RAW TOMATOES 2847 46.70 05.77,55.17 | 0.019
RAW CUCUMBER 0533 +52.13 -60.09,51.43 | 0.850
RAW APPLE 09.75 +25.12 -30.22,49.72 | 0.494
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O Ability to chew Pre-treatment

Meanrating on 100min scale

Bread Stewed Stuffed

pasta

vegetables

| Ability to chew Post-treatment

*
3
=
|
.
1
Stewed Raw Raw  Rawapple
chicken tomatoes cucumber

Fig. 2. Histogram showing mean subjects’ perceived chewing ability scores for pre-treatment and post-treatment. (* = p<0.05).

5. Discussion:

It is worth mentioning that the purpose of the present study
was to investigate the ability to chew and did not cover other co-
factors that may influence the outcome of complete dentures. Im-
proper chewing of food is of major importance as their conse-
quences had deteriorating effects on the general health status of
edentulous patients. Subjects recruited for this study were inexpe-
rienced edentate individuals with no history of traditional com-
plete dentures. Furthermore, all subjects had been edentulous for
a short period, and properly not adapted well to the limitations
caused by the loss of their natural dentition. Most of those subjects
retain more favorable residual alveolar ridges making retention
and stability of their dentures more achievable than those patients
do with long-standing edentulousness. Therefore, the success
achieved in this study may be contributed to the good retention and
stability exhibited by dentures and to the short edentate period of
the edentulous participants. In addition, patients recruited for this
study were aware that they would be provided with complete den-
tures and this probably might have boosted any bias that appeared
in their judgments. Using complete dentures by edentulous sub-
jects improved their chewing ability ratings as observed on data
gathered at six months post-insertion as compared to pre-treat-
ment ratings. These improvements confirm and add weight to the
concept, which considers that traditional complete dentures are
the most convenient rehabilitating prosthesis of edentulousness
(Fenlon et al., 2000; Bellini et al., 2009; Goiato et al., 2012; Celebic
et al, 2003). Edentulous subjects treated in this trial may show
signs of arisk of poor nutritional conditions even despite their abil-
ity to chew food was noticeably improved. This mightbe attributed
to the deficient awareness of the values of the nutritional ingredi-
ents, and poor cooking habits of healthy foodstuffs. This trend of
lacking knowledge of nutritional values and subsequently the poor
selection of foodstuffs could be linked to the entire population of
Benghazi City as observed after analyzing the initial dietary survey
conducted earlier among a sample of population living in Benghazi
City. Additionally, this trial was conducted during an era of unfa-
vorable economic circumstances affecting almost every citizen liv-
ing in Libya. This issue might be considered when comparing the
results of the current study to those previously published studies
since the vast majority of those studies were conducted under dif-
ferent conditions in much wealthier western countries.

6. Conclusion

The findings of the study presented a positive enhancement of
chewing ability with complete dentures as evaluated by a validated
practice VAS questionnaire. Consequently, according to the results
obtained in this study and supported by the literature, complete
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denture treatment can be generalized to a wider completely eden-
tulous patient seeking treatment in general dental practice. The
current results of this study need to be strengthened with more
comprehensive study designs, which will lead to a better under-
standing and appreciation of the outcomes of complete denture
therapy. A follow-up of this population is currently underway and
may provide further important information regarding the long-
term effects of complete dentures on patient chewing function and
post-insertion complications.

7. Limitations of the study:

There is no precise or faultless study as the chance of missing
important issues and or incorrect inclusion of a single data may oc-
cur. Furthermore, other factors; for instance denture quality, the
personality of the patient, and the patient/dentist relationship
were not assessed in this study. In addition, all the participants in
the study were males living in Benghazi city therefore, the conclu-
sions and implications of this study might not be specifically valid
in all regions of Libya; in addition, the inclusion of female subjects
may affect or change the study overall results. The generalization
of the results is limited to the heat-cured acrylic resin complete
dentures investigated in this study; consequently, it is not suitable
to conclude that all other prostheses made of different materials
will show similar results although similarities in results might be
highly expected.

8. Recommendations:

The main sensible duty of the "Ministry of Health" is to afford
all kinds of efficient treatments to all citizens and edentulous sub-
jects should be included. Since the procedure of providing com-
plete dentures is very simple, therefore it is obligatory for the min-
istry of health to provide suitable dental clinics and engage general
dental practitioners to make the provision of complete dentures
available to all edentulous populations. This will help to improve
the confidence among dentists to deal with older patients and will
provide dentures of high quality. The present and previous studies
illustrated the lack of knowledge about healthy nutritional diets
among patients subsequently; it is important to support the treat-
ment of edentulousness with provisionally planned dietary advice
(Ellis et al., 2010; Sarkar 2019).
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