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Objective. This study is aimed at investigating the treatment options offered to and chosen by patients attending a student
prosthodontics clinic and to investigate the effect of the sociodemographic background of participants on implant
consideration. Material and Methods. A cross-sectional descriptive study was conducted on 200 participants including their
socioeconomic background, treatment options presented, treatment preferences, and implant consideration. Bivariate tests
(unpaired t-test, chi-square, and Mann–Whitney test) and Spearman correlation were used for comparison of different
socioeconomic groups according to treatment preferences (implant consideration versus conventional removable prosthesis).
Results. Treatment options presented by dental students include 63.5% complete denture, 32% implants/removable dentures,
and partial denture 4.5%. Conventional removable prostheses were mostly chosen due to low income. Implants were only
considered by 26% of participants. Age and implant consideration had a significant negative correlation. No significant
difference in gender and residency area on implant consideration was found. The chi-square test showed a significant
difference between implant consideration and conventional removable prostheses in the various occupation groups.
Conclusions. Low income is the main factor prohibiting patients from considering dental implants. Age and educational level
may play a considerable role in considering dental implants. There should be more emphasis on dental students’ treatment
planning education to include and explain dental implants as a treatment option for their patients in the prosthodontics clinic.

1. Introduction

Maintaining teeth throughout life is considered an impor-
tant reflection of oral health. Nevertheless, edentulism is
very common among older people, and it can affect their
health and life quality [1–3]. Although tooth loss is mainly
caused by dental caries and periodontal disease, socio-
demographic factors and lifestyles are directly correlated
to tooth loss and also to the subsequent treatment options
considered [4–7]. Dental attendance, health care systems,
educational levels, income, and oral hygiene are all factors
that contribute to tooth loss [5, 6]. Additionally, age, gen-
der, and rural residency are also factors that contribute to
tooth loss, which can negatively influence the self-esteem,

socialization, and daily life of patients [8, 9], with loss of
chewing function and poor aesthetics associated with tooth
loss [10, 11].

Different treatment options may be considered for eden-
tulous and partially edentulous patients. Treatment options
available for edentulous or partially edentulous patients
could be removable or fixed prostheses. Removable prosthe-
ses include a removable partial denture, complete denture,
and overdenture. Other treatment options include fixed
prostheses such as crowns, bridges, and implants [12]. Con-
ventional removable partial or complete dentures are associ-
ated with many problems. Elderly people experience eating,
social interaction, and communication problems with their
complete dentures and subsequently negative impact on their
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quality of life. Further, about 25% of removable prostheses
are replaced or not used after 5 years of follow-up, and the
percentage increased up to 50% after 10 years [13, 14].

Implant-supported or implant-retained appliances offer a
more beneficial treatment than conventional ones for both
edentulous and partially edentulous patients [15–17]. An
implant-supported/retained prosthesis is considered a
favourable treatment option, especially for patients who are
less satisfied with their lower dentures. The efficacy of
implant-supported lower dentures has been clearly stated in
the McGill symposium [18] and is associated with better oral
health status [19–22]. Therefore, dental practitioners should
consider presenting implants as a predictable treatment
option [23]. Nevertheless, patient-related factors play a sig-
nificant role in the choice of treatment and is considerably
affected by the socioeconomic background of the patients.

A study of the need and demand for complete dentures
in Jordanians showed a significant relationship between
sociodemographic variables and edentulism [24]. However,
there has been no report on the influence of these factors
on treatment choice and implant consideration. The aims
of this study were (I) to investigate the treatment options
presented to and chosen by the patients attending student
prosthodontics clinics and (II) to investigate the effect of
the sociodemographic background of participants on
implant consideration.

2. Methods

This was a cross-sectional descriptive study that was con-
ducted in the removable prosthodontics department of the
Dentistry School, University of Jordan. The study protocol
was approved by the Institutional Review Board/Deanship
of Scientific Research of the University of Jordan (Reference:
10/2020/9611) and all participants were provided with a
written consent form. The study group included all patients
who attended the removable prosthodontics department for
complete or partial denture construction and consented to
participation during the period from January to August
2021. Participants were included in the study if they were
partially or completely edentulous and requested teeth
replacement with either removable partial or complete den-
tures. However, participants who needed further assessment
and/or more advanced treatment were excluded.

Data were collected using a 3-section face-to-face ques-
tionnaire that focused on socioeconomic factors and dental
status (edentulous and partially edentulous) in the first sec-
tion, treatment options presented by dental students in the
second section, and implant consideration by participants
in the third section. Any questionnaires that had missing
information were excluded.

A trained intern dentist filled out the questionnaire based
on the information provided by the participants. The follow-
ing sociodemographic information was recorded: age (strati-
fied into 4 age groups: 20-39 years, 40-59, 60-79, and 80-100),
gender, residency (rural or urban), income (categorized
based on world bank organization classification for Jordan
income) [25], education (stratified into no education, pri-
mary, middle or high school, diploma, bachelor, and master

degree), and occupation (categorized based on the Interna-
tional Standard Classification of Occupations) [26]. The
treatment options presented by the dental students were
recorded without any input/influence from the intern dentist.
Then, treatment choice, reasons for the chosen treatment,
and implant treatment consideration (and reasons) were
recorded by the intern dentist. No prosthodontist interfer-
ence or explanations were presented to participants to find
out the current participants’ perspectives about implants
consideration.

Data were analyzed using GraphPad Prism version 8.4.3.
Descriptive statistics were used to report the frequencies
(number) and percentages of participant preferences for
different treatment options and implant considerations.
Bivariate tests (unpaired t-test, chi-square, Mann–Whitney
test) and Spearman correlation were used for comparison
of different socioeconomic groups according to treatment
preferences (implant consideration versus conventional
removable prosthesis).

3. Results

This study includes 200 individuals with an age range of 27
to 89 years, the average sample age was 57.9 years, and the
standard deviation (SD) was 11.4. The highest percentage
lay within 40-59 and the lowest percentage lay within 80-
100 age group. 178 (89%) patients were edentulous and 22
(11%) partially edentulous.

3.1. Treatment Options Presented by Dental Students,
Participant Treatment Choice, and Implant Consideration.
Participants were presented with various treatment options
by dental students; including 63.5% complete dentures,
32% implants and removable dentures, and partial dentures
4.5%. The detailed treatment options presented are shown in
Table 1.

Table 1: The frequency (number: n) and percentage of the
treatment options presented by dental students (CD and RPD
stand for complete denture and removable partial denture,
respectively).

Treatment options presented Frequency (n) Percentage (%)

CD 127 63.5%

CD/implants 42 21.0%

CD/implant-retained denture 8 4.0%

CD/implant-supported denture 1 0.5%

RPD/implants 4 2.0%

RPD/CD/implants 3 1.5%

RPD/fixed/implants 4 2.0%

Transitional RPD/implants 2 1.0%

CD/RPD 1 0.5%

RPD 5 2.5%

Transitional RPD 2 1.0%

Upper RPD/lower fixed bridge 1 0.5
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Most participants choose conventional removable pros-
theses, whether complete (44%) or partial (64%), due to
financial reasons. 30% considered complete dentures more
comfortable and easier to construct with better function
and easy adaptation with 15% thinking that complete den-
tures were the only treatment option. Few participants
(3%) considered complete dentures more aesthetic; 1% pre-
ferred removable appliances, and 1% had failed implants.
Participants choose partial removable prostheses because
they want to retain their teeth (9%), it was recommended
by a dentist (9%) or thinking there was no other treatment
option (4.5%). Other causes include recommendations by a
family member (4.5%), young age (4.5%), or nonretentive
previous RPD (4.5%) (Table 2).

Regarding implant consideration as a treatment option
by the participants, only 26 (13%) stated they would con-
sider implants as a treatment option due to the following
reasons: 50% of the participants would consider implants
if they could afford them, 42% thought it is a better option
and more retentive, and 8% thought it is more stable and
permanent. On the other hand, 174 (87%) stated that they
prefer conventional removable dentures and would not
consider implants due to the following reasons: financial
(68.4%), lack of awareness about implants (7%), and the
rest have various reasons such as old age (5%), fear of sur-
gery (2.3%), and medical conditions (2.3%) (Table 3).

3.2. Sociodemographic Factors and Implant Consideration.
Age and implant consideration had a significant negative
correlation while a significant positive correlation between
age and conventional removable prostheses was found
(R2 = 0:97 and P = 0:014) (Table 4).

Gender distribution was 46 (23%) female and 154 (77%)
males. Unpaired t-test showed a significant difference within
each gender for treatment options (P = 0:002) and a nonsig-
nificant difference between males and females (P = 0:39)
(Table 4).

The patients included were from rural (55.5%) and urban
(44.5%) areas. Mann–Whitney test showed a nonsignificant
difference between rural and urban areas (P = 0:33) both in
implant and conventional removable prostheses consider-
ation (Table 4).

Many of the patients stated that they have no income
(44.5%), low income (30%), or below minimum wage
(18.5%); only 4% had low to middle income; and none had
upper-middle or high income. A nonsignificant negative
correlation between income and implant consideration was
found and a nonsignificant positive correlation between
income and conventional removable prostheses (P = 0:56),
(Table 4).

Most of the patients had at least a high school educational
level (54.5%) while 12.5% had no education; 16.5% had a
diplomas, bachelor, or master-level degrees. A nonsignificant

Table 2: The frequency and percentage of the treatment choices and the reason why chosen as provided by the participants (CD, RPD stand
for complete denture and removable partial denture respectively).

Treatment choice Reason Frequency (n) Percentage (%)

CD (n = 178)

Low income 79 44%

No other option 27 15%

Easier to adapt to because the patient already had one 11 6%

More comfortable 15 8%

Better function 11 6%

Easier, faster and less painful than implants 15 8%

Better cleaning 3 2%

Mucosal inflammation and sore gums 3 2%

Better aesthetics 5 3%

CD due to old age 2 1%

CD as a non-fixed appliance 1 1%

Recommended by family 2 1%

Recommended by a dentist 1 1%

Broken old denture 1 1%

Failed implants 2 1%

RPD (n = 22)

Low income 14 64%

To retain his teeth 2 9%

Recommended by a dentist 2 9%

No other option 1 4.5%

Non-retentive old RPD 1 4.5%

Recommended by family 1 4.5%

RPD due to young age 1 4.5%
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positive correlation between education level and implant
consideration was found while a nonsignificant negative cor-
relation between education level and implant consideration
was found (P = 0:07), Table 5.

Various occupations were stated by the participants but
the majority had no job 58.5% and 3% were housewives.
The chi-square test showed a significant difference between
implant consideration and conventional removable prosthe-
ses in the various occupation groups (P = 0:0001), Table 5.

4. Discussion

This study is aimed at investigating the treatment options
provided by dental students in prosthodontics clinics and
participants’ treatment choices and implant considerations.
Further, the influence of sociodemographic background on
implant consideration versus a conventional removable
prosthesis was investigated.

Dental health practitioners are required to inform their
patients about the various treatment options available so
that the patient can thus make an informed choice when
deciding the treatment options in terms of aesthetic and
functional expectations [27, 28]. In this study, dental stu-
dents presented various treatment options to the partici-
pants, including 63.5% complete dentures, 32% implants/
removable dentures, and partial dentures 4.5%. However,
these percentages reflect that implants were not mentioned
by the majority of dental students. This highlights a gap in
enabling patient awareness about dental implants, espe-
cially in edentulous and partially edentulous patients.
Given the better quality of life and nutritional status of
restorations that are implant-supported/retained compared
to conventional removable dentures [23, 29] and high
short and long-term successful outcomes [30–34], it is of
paramount importance that implants should be included
and presented as a treatment choice by dentists and dental
students [23, 29].

Removable prostheses remain a viable treatment option
with many advantages such as lower cost, less time, and less
invasive than implant-supported/retained prostheses [28, 31,
32]. Most participants considered a removable prosthesis

Table 4: The frequency and percentage of implant consideration
versus conventional removable prostheses in each
sociodemographic factor.

Sociodemographic
factor

Implant
consideration

Conventional
removable
prostheses

Total

Age

20-39 4 (31%) 9 (69%) 13 (6.5%)

40-59 15 (16%) 81 (84%) 96 (48%)

69-79 7 (8%) 78 (92%) 85 (42.5%)

80-100 0 (0%) 6 (100%) 6 (3%)

Total 26 (13%) 174 (87%) 200 (100%)

Gender

F 4 (9%) 42 (91%) 46 (23%)

M 22 (14%) 132 (86%) 154 (77%)

Total 26 (13%) 174 (87%) 200 (100%)

Residency

Rural 17 (15%) 94 (85%) 111 (55.5%)

Urban 9 (10%) 80 (90%) 89 (44.5%)

Total 26 (13%) 174 (87%) 200 (100%)

Income [25]

None 9 (10%) 80 (90%) 89 (44.5%)

Below minimum
wage

5 (14%) 32 (86%) 37 (18.5%)

Low income 12 (18%) 54 (82%) 66 (33%)

Lower-middle
income

0 (0%) 8 (100%) 8 (4%)

Total 26 (13%) 174 (87%) 200 (100%)

Table 3: The frequency and percentage of implant consideration and the reason why considered as provided by the participants.

Implant consideration Reason Frequency (n) Percentage (%)

No (n = 174), 87%

Income 119 68.4%

Not aware of 12 7%

Old age 9 5%

Painful 7 4%

Cannot handle and clean it or not convinced 7 4%

Diabetic patient 4 2.3%

Does not have enough bone 4 2.3%

Failed implants 2 1.2%

Cost and afraid surgery 4 2.3%

Friend recommendation 2 1.2%

Adapted to CD and old age 4 2.3%

Yes (n = 26), 13%
If can afford it 13 50%

Better option and more retentive 11 42%

More stable and permanent 2 8%
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rather than implants due to financial constraints, in line with
other studies [35–37]. Dental implants are not included in
medical insurance systems in most countries, although their
inclusion could avoid oral health deterioration [38–40]. A
nonsignificant negative correlation between income and
implant consideration was found, while a nonsignificant
positive correlation was found between income and conven-
tional removable prostheses. However, it is worth mention-
ing that most of the patients who attended the dental
student prosthodontics clinic have no or low income, which
may present a bias.

Other barriers to implant prostheses generally include
fear of surgery, choosing less invasive treatment, old age,
easy adaptation to complete denture, and medical conditions
[31, 41, 42], and these factors are still raised even when
implant treatment is provided free of charge or provided at
a lower cost [43].

Age and implant consideration had a significant negative
correlation while a positive correlation between age and
removable consideration was found (R2 = 0:97 and P =
0:014), indicating that implant-retained/supported prosthe-
sis may be considered more by younger patients even though
implants can be placed successfully in the elderly provided
that they have favourable clinical and socioeconomic out-
comes [44, 45]. This may be explained by the aforemen-
tioned factors such as fear of surgery and easy adaptation
to complete denture dentures [41, 43].

Both males and females (unpaired t-test showed a non-
significant difference between males and females P = 0:39)

showed the same trend in choosing conventional removable
prosthesis rather than implant-retained/supported prosthe-
sis. Also, a nonsignificant difference between rural and
urban areas (P = 0:33) was found both in implant and
removable denture consideration, although both groups pre-
fer conventional removable prostheses. Again, as stated ear-
lier, this might be mainly attributed to low income, lack of
awareness, and conventional removable prosthesis being less
invasive and less costly than implant-supported/retained
prosthesis.

The level of education could impact the patient’s treat-
ment choice [46]. There was a nonsignificant negative correla-
tion between the education level of the participants and
implant consideration (P = 0:07), which means patients with
higher educational levels might consider implant-retained/
supported prosthesis more than those with low educational
levels. Nevertheless, even those with a higher educational level
but low income may not consider implants due to the cost
[47]. However, variability of educational levels with some
categories having fewer numbers than others might be a limit-
ing factor to concluding a direct correlation. Further, there was
a significant difference between implant consideration and
removable denture in the various occupation groups (P =
0:0001). Nevertheless, there was not a direct correlation
between implant consideration and various occupations.
One limitation in this regard was that due to the study taking
place in the training student clinic which provides treatment at
a lower cost, it is expected that the low economic group (with
no job) is the majority of participants.

Table 5: The frequency and percentage of implant consideration versus conventional removable prostheses in various education levels and
occupations.

Sociodemographic factor Implant consideration Conventional removable prostheses Total

Education

No education 0 (0%) 25 (100%) 25 (12.5%)

Primary school 3 (11%) 25 (89%) 28 (14%)

Middle school 1 (20%) 4 (80%) 5 (2.5%)

High school 16 (15%) 93 (85%) 109 (54.5%)

Diploma 2 (14%) 12 (86%) 14 (7%)

Bachelor 3 (17%) 15 (83%) 18 (9%)

Master 1 (100%) 0 (0%) 1 (0.5%)

Total 26 (13%) 174 (87%) 200 (100%)

Job classification [26]

Professionals 2 (20%) 8 (80%) 10 (5%)

Technician and associate professionals 5 (28%) 13 (72%) 18 (9%)

Clerical support work 1 (33%) 2 (67%) 3 (1.5%)

Service and sales workers 1 (13%) 7 (87%) 8 (4%)

Crafts and related trade workers 1 (8%) 11 (92%) 12 (6%)

Plant and machine operators and assemblers 3 (18%) 14 (82%) 17 (8.5%)

Elementary occupation 2 (25%) 6 (75%) 8 (4%)

Armed forces occupation 1 (100%) 0 (0%) 1 (0.5%)

House wife 0 (0%) 6 (100%) 6 (3%)

None 10 (9%) 107 (91%) 117 (58.5%)

Total 26 (13%) 174 (87%) 200 (100%)
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In addition to the bias in participant group income level,
a further potential limitation of the study relates to the stu-
dents’ academic and practical knowledge having a direct
bearing on the treatment options presented; however, the
information in the study provides a general idea about the
treatment planning across a whole batch of dental students
in prosthodontics clinics. Patient awareness and implant
consideration might differ if decisions are made from a point
of increased knowledge and awareness, although this study
intended to map out the current/existing perceptions of par-
ticipants without further intervention.

5. Conclusions

Within the limitations of this study, it was concluded that:
Low income is the main factor prohibiting patients from

considering dental implants.
Age and educational level play a considerable role in

considering dental implants; however, gender and residency
have no influence on the treatment preferences of the
participants.

There should be more emphasis on treatment planning
provided by dental students to include and explain dental
implants as a treatment option to their patients in the pros-
thodontics clinic.

Data Availability

The data used to support the findings of this study are
included within the article.
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