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Abstract: The study aimed to evaluate knowledge, awareness, and perception of tooth-supported
and implant-supported prostheses among an adult sample in Sana’a city in Yemen. A cross-sectional
descriptive–analytical study was conducted on a convenient sample of 509 participants. All par-
ticipants were aged 18 years and above with at least 1 missing tooth. The participants visited the
public or private hospitals or their outpatient clinics in the municipality of the capital, Sana’a, Yemen.
Their chief complaints when visiting the hospitals were not related to dental problems but to general
healthcare. The participants who agreed and signed the consent form were interviewed and exam-
ined. The data were then recorded and statistically analyzed. The levels of awareness and knowledge
of implant-supported prostheses among the 509 participants were low (58.0%, 33.6%, respectively). A
significant positive correlation was found between genders (p = 0.003 for males, p = 0.000 for females),
but no significant differences were detected between genders related to the awareness and knowledge
of tooth-supported prostheses (p = 0.690). Most of the respondents had a low level of awareness,
knowledge, and perception of treatment options for tooth replacement modalities.

Keywords: tooth-supported prosthesis; implant-supported prosthesis; awareness; knowledge; perception

1. Introduction

Tooth loss results from multiple factors, of which dental caries are the most common
and can affect the patient’s well-being [1]. It can also cause a reduction in the alveolar
ridge and prosthesis-bearing area, radical alteration in the facial profile [2], reducing
masticatory efficiency, and affecting social activities [3] and self-image [4]. Edentulism
has been considered an inevitable part of the aging process that has a negative effect on a
patient’s quality of life [5]. With increasing age, the prosthetic requires increasing levels of
treatment [6].

Tooth loss is a sign of the rapid acceleration of the aging process and is regarded as a
traumatic life event that needs significant social and psychological adjustment in addition
to a suitable prosthodontic replacement [7]. Many patients visit a dentist only when they
have a problem, and the demand increases when the problem is related to the esthetic
zone, function, satisfaction, or smile. Patients tend to preserve their natural teeth for longer
periods. If there are clinical situations with various treatment options, a patient’s awareness
and knowledge of these different options have a significant impact on the final treatment
decision [8]. A study has been conducted in Kuwait regarding the public awareness of
dental therapies and healthcare maintenance [9], revealing that replacing missing teeth
are necessary for a healthy oral cavity and the quality of life of an individual. In addition,
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public awareness is the most important factor in maintaining overall oral health and in
determining the selection of suitable dental therapies that match public needs [10]. Public
awareness regarding dental caries, periodontal disease, and orthodontics has been reported,
but studies are sparse on the public’s awareness of prosthodontics [11].

Dental implants have become a popular treatment option with improved retention,
stability, and functional efficiency leading to improved quality of life and long-term suc-
cess [12]. Tooth-supported prostheses (TSPs) include both removable and fixed dental
prostheses. Unlike TSPs, implant-supported prostheses (ISP) are fixed partial dentures
or removable dentures that are supported by artificial roots inserted surgically into the
jaw bones [13] and are originally used to replace missing teeth in edentulous patients.
ISP has the advantage that adjacent teeth do not have to be prepared; however, financial
considerations, patients’ preferences to avoid surgery, and prolonged treatment time might
lead to the selection of TSP.

Since the introduction of the root-formed implant in the 1960s by Brånemark and
colleagues [14–16], high survival rates (82% for the maxilla and 98% for the mandible
after 10 years) have been reported [17]. Currently, ISP has been widely accepted within
the dental professional community due to their high success rate and highly esthetic
outcomes [18,19]. As a result, studies have shifted toward different applications, such as
the representation of the original form of the missing tooth, investigation of the function
and aesthetic requirements for all intraoral and extraoral replacements, and anchorage
in orthodontics [20]. However, studies are lacking on the awareness, knowledge, and
treatment need of TSP and ISP in Yemen. Therefore, this study was conducted to evaluate
knowledge, awareness, intra-oral prosthetic status (IOPS), and treatment needs among an
adult sample in Sana’a city in Yemen.

2. Materials and Methods

To achieve the study objectives as stated below, a cross-sectional descriptive–analytical
study was conducted on a convenient sample of 509 Yemeni adults who were selected from
those visiting Al-Jimhori Hospital, Al Kuwait Hospital, and the University of Science and
Technology Hospital (UST) in the capital city of Sana’a. To facilitate access to individuals
of different economic groups, cultures, and ethnicities from various Yemeni regions and
to increase the response rate, the sample was selected from those who came to the public
educational hospitals of Sana’a University, the University of Science and Technology
Hospital, and their outpatient clinics to receive healthcare or request treatment for non-
dental problems because these hospitals provide inexpensive healthcare services.

This convenience sample was selected from the hospitals’ participants and their
companions. The study was carried out in a mountainous region, one of the five regions
based on climatic characteristics in Yemen. It was conducted through personal interviews
and clinical examinations of all participants by the main author (A.A.).

2.1. Sample Size Determination

The minimum sample size was calculated to be 384 by using Open EPI Software,
according to the formula, N = z2p (1 − p)/e2, and considering p = 0.05 and power of 80%
for the calculation. However, the final sample size comprised 580 individuals in order to
exceed the required minimum number according to the table of Krejcie and Morgan [21]
and to comply with the study inclusion criteria. A total of 509 individuals responded and
agreed to participate in the study.

2.2. Selection Criteria

Inclusion criteria:

• Male or female participants with at least one missing tooth, excluding third molars,
and aged 18 years or older.

• Participants who visited the hospital with complaints other than replacement of their
missing teeth.
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• Accompanying persons without dental complaints.

Exclusion criteria:

• Participants who visited the hospital or the dental clinic for treatment related to the
replacement of missing teeth.

• Inability to communicate or understand the questionnaire, for example, mental incapability.
• Conditions that alter the dental arch and oral function, for example, oral tumors.
• Those in the dental profession, including dentists, dental technicians, and dental assistants.

2.3. Data Collection for the Study

Data were collected by using face-to-face interview questionnaires and clinical examinations.
All participants were interviewed face-to-face during the examination; hence, the

feedback was encouraging, and the response rate was high, with all the questions answered.
The interviews were performed by a trained dentist (A.A.), and the interviews were carried
out using pretested structured questionnaires developed with reference to previous studies
and the relevant theoretical framework [22]. A preliminary version of the questionnaire was
presented to several teaching staff members at the University of Science and Technology
to ensure clarity and validity. The questionnaire was modified and prepared to evaluate
participants’ knowledge, awareness, and acceptance of replacement options for missing
teeth. The questionnaires were tested for validity with a pilot study of 50 participants that
were not part of the main study. After the pilot study, the questionnaires were modified
according to their outcome. The questionnaires consisted of two parts: biographic data
that included gender, age, marital status, profession, education, and financial status, and
the second part consisted of 17 questions to evaluate the participant’s knowledge and
awareness of TSP and ISP and reasons for not replacing missing teeth.

2.4. Research Questions

• What are the levels of awareness and knowledge of TSP and ISP?
• Is there any gender difference in the awareness and knowledge of TSP and ISP?
• What are the levels of awareness and knowledge of replacing missing teeth?
• What is the main source of information on ISP?
• What are the causes of tooth loss?
• Are the levels of awareness and knowledge of TSP and ISP associated with age,

educational level, economic status, and prosthesis status?
• What are the most common prosthetic treatment requirements according to participants?

The clinical examinations were performed by the same trained dentist (A.A.), with
participants seated in a chair. The dentist used a sterilized disposable examination kit under
natural light to evaluate the participant’s prosthetic status and treatment needs by applying
World Health Organization (WHO) codes and the possibilities of prosthetic treatment (ISP
and TSP or no clinical need for replacement), considering the participant’s wishes. The
outcomes of the clinical examinations were recorded by using WHO scores [22] for both
prosthetic status and treatment in both the maxillary and mandibular jaws.

The prosthetic status was recorded as follows:

• Code 0 means no prosthesis (*denture);
• Code 1 means one bridge (*denture);
• Code 2 means more than one bridge (*denture);
• Code 3 means partial denture;
• Code 4 means both partial denture (s) and bridge (s);
• Code 5 means complete removable dentures;
• Code 9 means no record.

* Version 5 of WHO
The prosthetic treatment needs were recorded for both jaws as follows:

• Code 0 means no prosthesis is needed;
• Code 1 means only one prosthesis is needed (one tooth replacement);
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• Code 2 means multi-unit prosthesis needed (more than one replacement);
• Code 3 means a combination of one and/or multi-unit prosthesis needed;
• Code 4 means full prosthesis is needed (replacement of all teeth).
• Code 9 means not recorded.

2.5. Ethical Consideration

This study was granted the approval number (#EAC/UST/124—Dated 3 January
2018) by the ethics committee of the Scientific Research Department, University of Science
and Technology (UST), Sana’a, Yemen. The permission was obtained from the manager
and director of the educational hospitals after receiving a letter written by UST to the
directors of the three hospitals for both public (Al-Jimhori and Al Kuwait hospitals) and
private sectors (University of Science and Technology hospital). The directors signed the
authorization that allowed the investigator to start communication with the educational
hospitals. Informed consent forms were obtained and signed by all participants after
receiving all details and information about the objectives of the present study before their
participation. The objectives were as follows:

• To evaluate awareness and knowledge toward replacement of missing teeth using ISP
or TSP.

• To determine the reasons for missing teeth and the reason for not replacing a missing tooth.
• To investigate the association between awareness and knowledge of tooth and ISP with

the participants’ age, gender, level of education, economic status, and prosthetic status.

2.6. A Pilot Study

A pilot study was conducted before the main study to achieve the following:

• Identify logistical problems of questionnaires before the main study exercise.
• Test the reliability of research forms used in recording the information in terms of

clarity and ease of understanding. This was important as the Yemeni researchers had
not performed this before.

• Familiarize the examiner with participants and their accompanying person visiting
healthcare facilities.

• Determine the time needed to complete the questionnaires and the clinical examination.

During the pilot and main studies, the trained dentist (A.A.) used the method of
examination and re-examination (duplicate examination) according to WHO standards [22].
After the pilot study had been conducted, the trained dentist became familiar with the
forms to be used to conduct the study, and the time taken for the examination was recorded
(17 to 19 min on average). Cronbach’s alpha test was carried out on the pilot study data
and revealed that the questionnaire reliability was low (0.668). However, after rewriting
and rearranging the questions according to the measuring scales designed, the Cronbach
alpha was increased to an acceptable level (0.743).

During the period of study, all subjects were informed about the study objectives.
The participants who agreed to attend the study signed a consent form.

2.7. Statistical Analysis

The data were processed with a statistical computer program IBM (SPSS Statistics,
version 24; IBM Corp., Armonk, NY, USA). Descriptive statistics were used, and the
results were presented as frequency and percentages. The questionnaire was tested by
the Cronbach alpha test to measure the internal consistency of reliability. The correlation
tests between the variables were performed using the chi-square statistics with a specific
statistical significance level at α = 0.05.
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3. Results
3.1. Sample Demographics Results

The participants were interviewed about TSP and ISP by using a questionnaire and a
WHO clinical examination sheet. They complied with all the study inclusion criteria and
understood the study aims and objectives. The demographic characteristics of the study
results are given in Table 1.

Table 1. Demographics characteristics of study results.

Variables Categories n %

Gender
Male 254 49.9
Female 255 50.1

Age (year)

18–30 117 23
31–50 241 47.3
51–70 138 27.1
>70 13 2.6

Educational level

No school completed 234 46
Completed primary school 92 18.1
Completed high school 95 18.7
College graduates/university degree 67 13.2
Institution graduates 21 4.1

Prosthetic Status

No prosthesis 8 1.6
One bridge 328 64.4
More than one bridge 95 18.7
Removable partial denture 62 12.2
Both partial denture and bridge 10 2.0
Complete removable denture 5 1.0
Not recorded (inadequate replacement space) 1 0.2

Prosthetic Treatment Need

No prosthesis need 4 .8
Need one-unit prosthesis 82 16.1
Need for multi-unit prosthesis 186 36.5
Need for a combination 202 39.7
Need for full prosthesis 33 6.5
Not recorded 2 0.4

n: number; %: Percent.

3.2. Replacement of Missing Tooth
3.2.1. Readiness to Replace a Missing Tooth

When the participants were asked, ‘Do you plan to replace a missing tooth?’, most
respondents 91.9%) showed very positive responses in regard to the replacement of a
missing tooth. There was a statistically significant difference between males and females
regarding the readiness to replace a missing tooth (p = 0.002) (Table 2).

Table 2. Awareness and knowledge toward tooth replacement prosthesis.

Missing Teeth Should Be Replaced Planning to Replace Missing Teeth

Yes No p Yes No p

Gender n % n % n % n %

Male 203 39.9 51 10.1
0.058

224 44.0 30 5.9
0.002Female 210 41.3 45 8.8 244 47.9 11 2.2

Total 413 81.1 96 18.9 468 91.9 41 8.1

(Chi-Square Test) Level of significance at (p = 0.05).

3.2.2. Knowledge of Tooth Replacement

In response to the question, ‘Do you know that a missing tooth should be replaced?’,
most of those interviewed (81.1%) knew that the missing tooth should be replaced. There
was no statistically significant difference between males and females in this regard (p = 0.058)
(Table 2).
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3.2.3. Attitude toward Tooth Replacement

More than half of the participants (53.6%) agreed that the missing tooth should be
replaced, whereas (27.5%) agreed that it should be replaced only if the gap could be seen,
and (18.9%) stated that it was not necessary (Figure 1).
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3.2.4. Reasons for Not Replacing a Missing Tooth

The most common reason for rejecting tooth replacement by participants was economic
(50, 9.8%), followed by psychological status (30, 5.9%) and dental phobia (26, 5.1%). No
significant differences were found between males and females except for their psychological
statuses (p = 0.001) (Figure 2).
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Figure 2. Reasons for not replacing a missing tooth.

3.2.5. Knowledge of Reasons for Missing Teeth

More than two-thirds of the participants (80.4%) said that dental caries was a common
reason, followed by trauma (20.2%) and periodontal reasons (7.3%) (Figure 3).
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3.3. Implant-Supported Prosthesis (ISP)
3.3.1. Awareness of ISP

Table 3 demonstrates the awareness of ISP. Males were significantly more aware of the
existence of ISP than females (p = 0.003).

Table 3. Awareness and knowledge toward ISP.

Awareness Knowledge

Yes No p Yes No p

Gender n % n %

0.003

n % n %

0.000
Male 164 32.2 90 17.7 108 21.2 146 28.7

Female 131 25.7 124 24.4 63 12.4 192 37.7
Total 295 57.9 214 42.1 171 33.6 338 66.4

(Chi-Square Test) Level of significance at (p = 0.05).

3.3.2. Knowledge of ISP

Regarding the response to the question, “Do you know about the ISP?’, almost two-
thirds (66.4%) of the participants do not have any information about ISP). At the same time,
about one-third (33.6%) indicated that they had some knowledge (they know that there
is a screw that should be inserted in the jaw and after that, there is a prosthesis that will
be attached to it; however, they do not know the exact procedures and the sequence of
treatment) (Table 3).

3.3.3. Source and Type of Information on ISP

The participants’ most common source of information on ISP was friends (32.3%),
followed by dentists (1, 25.5%), other patients (7, 14.1%), social media (12.3%), TV (5.5%),
the Internet (4.4%), and newspapers (4%). When comparing males with females, there were
no statistically significant differences in sources of information, except for media (p = 0.002)
(Figure 4).
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Figure 4. Source of information about ISP.

More than half (269, 53.3%) of the participants confirmed that the ISP had high costs,
and there were statistically significant differences between genders: males (151, 29.9%)
and females (118, 23.5%). Moreover, 47 (9.3%) participants thought that implant insertion
would be difficult; no significant gender differences were detected, and 99.6% agreed
that ISP are useful; however, 0.4% thought that ISP are not useful. In addition, 4.32% of
participants thought that they would consider implant insertion with some fear, and 7.07%
of participants thought that implant insertion procedures could be risky (Figure 5).
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3.3.4. Attitude to Obtaining Knowledge about ISP

The majority of participants (80.1%) were willing to know more about ISP. When
comparing willingness and attitude to knowing more about ISP, there was a statistically
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significant difference between males and females (p = 0.011), with males being more open
to this than females (Table 4).

Table 4. Awareness and knowledge of ISP.

Attitude to Get Knowledge Attitude to Select ISP for PTN

yes No p Yes No p

Gender n % n %

0.011

n % n %

0.294Male 215 42.2 39 7.7 158 31.0 96 18.9
Female 193 37.9 62 12.2 147 28.9 108 21.2

Total 408 80.1 101 19.9 305 59.9 204 40.1

(Chi-Square Test) Level of significance at (p = 0.05); PTN: Prosthetic treatment need.

3.3.5. Attitude to Selecting ISP as Prosthetic Treatment Option

Regarding the participants’ attitude to selecting an ISP for treatment, over half of those
interviewed (59.9%) reported that they would consider ISP (Table 4). When comparing
attitudes to selecting ISP, there was no statistically significant difference between genders
(p = 0.294), with males being more than females (Table 4).

3.3.6. Reasons for Refusing ISP

Table 4 displays that 204 (40.1%) of the study participants would not consider ISP
as a treatment option. Out of those (204) participants, (177) provided the reasons for
their refusal as follows: economic (16.4%), followed by dental phobia (50, 10.1%), and
psychological status (6.6%). The least common reason was that the participants had no time
for the implant treatment process (2.2%). There were no statistically significant differences
between genders (Figure 6). Out of those (204) participants, 27 participants refused ISP
without mentioning the reasons.
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3.3.7. Attitude toward Accepting the ISP Treatment Procedure

Procedure: About two-thirds of the respondents (67.6%) considered the placement
procedure with an ISP to be a frightening one. There was a statistically significant difference
between males and females (p < 0.001) (Table 5). Only 32.4% displayed no fear of the
procedure. Insertion and Healing Period: Most respondents (80%) considered the insertion
and implant treatment period painful, while 20% considered them not painful. There was a
significant difference between males and females (p = 0.025) (Table 5).
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Table 5. Perception of ISP.

Procedure Insertion and Healing Period

Yes No p Yes No p

Gender n % n %

0.000

n % n %

0.025Male 151 29.7 103 20.2 193 37.9 61 11.9
Female 193 37.9 62 12.2 214 42.1 41 8.1

Total 344 67.6 165 32.4 407 80 102 20

(Chi-Square Test) Level of significance at (p = 0.05).

Placement: More than one-third (39.9%) of the participants did not know where an
implant should be placed in order to support a prosthesis. Less than one-third (32.2%)
knew that the implant was a metal screw inserted into the jaw bone. Moreover, 24.8% of
participants thought that it was a metal screw placed in the gum, and 3.1% thought that it
was a metal screw placed in the adjacent teeth. There were statistical differences between
genders (p = 0.001) (Figure 7).
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Acceptance: Acceptance of using an implant as a retaining device for removable
prosthesis. Figure 8 displays that 31.8% of respondents accepted that implants could be
used to retain or support a prosthesis; however, 68.2% did not. There was no significant
difference between genders (p = 0.128) (Figure 8).
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3.4. Awareness and Knowledge of ISP in Relation to Age Group, Educational Levels, and
Socioeconomic Levels

Table 6 shows that, regarding awareness and knowledge of ISP, 28.3% and 17.5% of
respondents were in the 31–50-year age group, respectively. There were no statistically
significant differences. In relation to educational level, the illiterate group had a higher
rate of awareness and knowledge than other educational levels, and statistically significant
differences were detected (p < 0.001). Regarding socioeconomic levels, the group with
annual incomes between 100,001–500,000 Yemeni Rial had a higher rate of awareness and
knowledge in comparison to other groups, and statistically significant differences were
detected (p = 0.033 and 0.024), respectively.

Table 6. Awareness and knowledge of ISP in relation to age groups, education levels, and socioeco-
nomic levels.

Variables Categories
Awareness

p
Knowledge

p
n % n %

Age (year)

18–30 69 13.6

0.447

36 7.1

0.292
31–50 144 28.3 89 17.5
51–70 77 15.1 44 8.6
>70 5 1.0 2 0.4

Educational level

No school completed 102 20

0.000

52 10.2

0.000
Completed primary school 58 11.4 37 7.3
Completed high school 58 11.4 33 6.5
College graduates/University degree 58 11.4 33 6.5
Institution graduates 19 3.7 16 3.1

Annual Income (in
Yemeni Rial)

less than 100,000 6 2.9

0.033

2 1

0.024
100,001–500,000 118 57 80 38.6
5,000,001–1,000,000 20 9.7 13 6.1
more than 1,000,000 2 1 2 1

Chi-square test is conducted. This result is significant at the p = 0.05 level; n: Number and %; Percent; ISP:
Implant-supported prosthesis.

3.5. Tooth-Supported Prosthesis (TSP)
3.5.1. Awareness and Knowledge of TSP

Among the 509 participants, 254 (49.9%), 171 (33.6%), and 84(16.5%) knew that fixed
prostheses (FP), ISP, and removable prostheses (RP), respectively, were tooth replacement
treatment options. This knowledge was not statistically different between gender except
for the complete dentures and ISP (p < 0.001).

3.5.2. Knowledge of TSP Procedure

Out of those who were interviewed, 35.8% said that they knew of the TSP procedure,
whereas 64.2% did not. There was a statistically significant difference between genders,
with males being more aware than females (p = 0.006) (Table 7).

Table 7. Perception toward TSP procedure.

Yes Not p

Gender n % n %

0.006Male 106 20.9 148 29.1
Female 76 15.0 178 35.0

Total 182 35.8 372 64.2
Chi-square test is conducted; this result is significant at the p = 0.05 level; (TSP) tooth-supported prosthesis.

3.6. Awareness and Knowledge of TSP in Relation to Age Groups, Educational Levels, and
Socioeconomic Levels

As shown in Table 8, when education and socioeconomic status were considered,
statistically significant differences were detected (p = 0.036 and 0.011), respectively, whereas
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age group was not a relevant factor. The majority of respondents were in the age group of
31–50 (23.2%).

Table 8. Awareness and knowledge of TSP in relation to age groups, education levels, and socioeco-
nomic levels.

Variable Categories

Awareness and Knowledge

Yes No
T p

n n

Age (year)

18–30 62 55 117

0.480
31–50 118 123 241
51–70 70 68 138
>70 4 9 13

Educational level

No school completed 115 119 234

0.036
Completed primary school 45 47 92
Completed high school 54 41 95
College graduates/university degree 36 31 67
Institution graduates 4 17 21

Annual Income (in
Yemeni Rial)

less than 100,000 3 12 15

0.011
100,001–500,000 75 90 165
5,000,001–1,000,000 17 8 25
more than 1,000,000 2 0 2

Chi-square test is conducted; this result is significant at the p = 0.05 level; T: Total; n: Number and %; Percent; TSP:
Tooth-supported prosthesis.

3.7. Clinical Examination Results
3.7.1. Clinical Status of Possibilities for Prosthetic Treatment Needs

According to WHO scores, 39.7% of the examined participants needed a combination
of one and/or multi-unit prosthesis, followed by 36.5 who needed a multi-unit prosthesis,
16.1% needed only one prosthesis, and 6.5% needed a complete arch prosthesis, while only
0.8% of examined participants did not need any prosthesis (Table 1).

According to participant wishes, 59.9% of the respondents to this item hoped to receive
an ISP as a possible option for their replacement needs, whereas 40.1% hoped for a TSP
(Figure 9).
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3.7.2. Clinical Status of Prosthetic Treatment

Of the questioned participants, 64.4% had one fixed bridge (FP), 18.7% had more than
one FPs, 12.2% had a removable partial denture, 1.0% had a complete removable denture
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(complete removable dental prosthesis), 2.0% had both a removable partial and a fixed
dental prosthesis, 1.6% had no prosthesis, and 0.2% were not recorded (Table 1).

3.7.3. Awareness and Knowledge of ISP and TSP in Relation to IOPS and Prosthetic
Treatment Needs (PTN)

There are no significant effects between IOPS and PTN on one side and awareness and
knowledge on the other side (Table 9).

Table 9. Awareness and knowledge of ISP in relation to IOPS and PTN.

Categories
Awareness Knowledge

n % p n % p

Prosthetic Status

No prosthesis 4 0.8

0.112

3 0.6

0.904

One bridge 178 35 106 20.8
More than one bridge 65 12.8 36 7.1
Removable partial denture 41 8.1 22 4.3
Both partial denture and bridge 5 1 3 0.6
complete removable denture 2 0.4 1 0.2
not recorded 0 0.0 0 0.0

Prosthetic Treatment Need

No prosthesis needs 3 0.6

0.361

2 0.4

0.738

Need one-unit prosthesis 52 10.2 24 4.7
Need for multi-unit prosthesis 108 21.2 68 13.4
Need for a combination 116 22.8 67 13.2
Need for full prosthesis 16 3.1 9 1.8
Not recorded 0 0.0 1 0.2

Chi-square test is conducted; this result is significant at the p = 0.05 level; n: Number and %; Percent; ISP:
Implant-supported prosthesis; IOPS: Intraoral prosthetic status; PTN: Prosthetic treatment needs.

4. Discussion

The main objective of the study was to evaluate awareness, knowledge, attitude, pros-
thetic status, and treatment needs for the TSP and ISP in the Municipality of Sana’a, Yemen.
Partially dentate participants or their companions aged 18 years or older were included.

The respondents’ attitudes toward replacing a missing tooth were evaluated; the
majority of respondents (81.1%) were very positive and planned to replace missing teeth.
This percentage was comparable to that revealed by Siddique et al. in 2019 [23], slightly
higher than those reported by Jayasinghe in 2017 [24] and Mayya et al. in 2018 [25], nearly
two-fold higher than that reported by Gupta et al. in 2022 [26], and almost three-fold higher
than that reported by Reddy et al. [27]. The results of the current study revealed no statistical
significance in the attitude of males and females toward the replacement of missing teeth.
This finding is consistent with the published findings [24,26,27]. Jayasinghe et al. reported
that the most commonly given reason for the negative attitude of the respondents towards
tooth replacement was that replacement was not necessary, and the second most frequently
reported reason was financial constraint [24]. On the contrary, the present study was in
agreement with the study of Raj and coworkers, who identified socioeconomic factors as
the most common barrier [28].

Of 509 participants, 33.6% knew that ISP was an option for replacing a missing tooth.
This value corresponds to a report by a previous study [29] and is higher than another
study conducted in an Asian population [8]. This disparity could be attributed to the
spread of dental implant treatment in Yemen in comparison to the neighboring countries in
the region. Moreover, the study results showed that the participants were more likely to
accept a TSP or ISP (83.5%) than the other treatment options, and no statistically significant
differences were detected in relation to gender. Similar findings were observed in an earlier
study that showed a high participant preference (62%) for fixed prostheses over removable
prostheses [24].

Moreover, the finding of the study conducted by Al-Quran et al. [8] showed that only
34% of the participants preferred the removable prosthesis option. In contrast, a study
conducted in Saudi Arabia reported that about 50% of the participants preferred removable
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partial dentures and that 25% of participants with fixed tooth-supported prostheses pre-
ferred not to receive implants [27], which could be attributed to financial reasons, literacy
level, and media exposure. In our study, more than half of the participants (59.9%) prefer
the ISP mode of treatment for missing teeth, and this is due to it being the healthiest treat-
ment mode for missing teeth. However, 40.1% prefer TSPs (including fixed and removable
prostheses) due to economic factors, dental phobia of implant procedures, and the time
needed for the implant treatment process. This result is in agreement with the Al-Quran
study, wherein the patients preferred fixed prostheses (in our study, this was supported by
implants). In addition, these variations are brought on by the population’s literacy level
and media exposure.

When comparing the awareness levels of TSP and ISP in the present study (57.9%)
with other studies, differences were found. The present study observed a lower percentage
among the participants in comparison to other studies [30,31] (77%, and 70.1%, respectively).
This observation may be due to the social and cultural background of populations in
industrialized countries and their scientific progress. Although some studies that were
conducted in Arab countries revealed a high level of awareness (over 80%) of ISP, including
studies by Mukatash et al. [32] and Al-Musawi [9], however, another study conducted by
Al-Johany revealed a low level of awareness (66%) [33].

Although some studies reported [33] the source of information as being largely dif-
ferent media channels, family members, or social gatherings, there was an agreement
between the present study and those studies regarding the information obtained by den-
tists, which seems disturbing and requires attention. In contrast, a study conducted by
Tomruk et al. [34] differed from the present and the previous studies regarding the main
source of information. It showed that the dentist was the commonest source of information,
followed by friends, while the present study indicates that information came more from
friends, followed by dentists [34].

Regarding the level of knowledge between men and women of TSP and ISP, the
findings of the present study were in contrast to the findings of Tomruk et al. [34]. The
present study indicates that men had a higher level of knowledge than women, while
Tomruk’s study reported the opposite. In addition, the results published by Salim et al.
in 2021 support the findings of the present study [35]. This could indicate that women in
Yemeni society still have limited access to useful information. Nevertheless, the present
study was consistent with the study of Tomruk et al. in that the individual was increasingly
interested in choosing a dental implant to treat a missing tooth [34]. This interest was
evident in females, who showed a higher rate of interest in ISP. A similar result has also
been reported by another study [36].

That the majority of the study participants (80%) considered the dental implant treat-
ment relatively difficult and accompanied by severe pain was surprising. This could be a
strong barrier to the adoption of ISP in the treatment of tooth loss in the Yemeni population.
To solve this dilemma, surgeons, prosthodontics, and dentists should exert their best effort
to correct this false concept. However, the present study revealed a positive and encourag-
ing result. Most of the participants (99.6%) believed that dental implants are very useful.
Accordingly, a certain compatibility can be found between the present study and the study
of Al-Musawi [9] regarding both the surprising and encouraging results.

In the present study, friends (32.3%) were the main source of information, followed by
dentists (25.5%). This finding could probably mean that the type of information received
by the participant might be incorrect and misleading. These findings were in agreement
with the findings of a study conducted by Zimmer et al. [30], in which a friend, as a source
of information, was 35% while a dentist was 17%. In addition, a study conducted in Jordan
by Al-Dwairi et al. [37] showed that a friend as a provider of information was 58.3% and a
dentist was 38.9%.

As in any study, this investigation has its limitations. One limitation of this study was
that the selected participants were all in one city, so the subject variance may have been
small. Additionally, some of the questionnaire’s optional answers did not include options
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such as “I don’t know” or free-text responses, which can cause misleading results. Future
studies could have a larger sample size and could be multinational or multicenter.

5. Conclusions

Within the limitations of this survey-based study, the following conclusions were drawn:

(1) Most of the questioned participants had low awareness and knowledge of the tooth
replacement options and the role of ISP in treating a missing tooth.

(2) The study also revealed that the ISP is an expensive and unaffordable therapy for
treating a missing tooth.

(3) Education for patients is highly suggested so patients do not think that implant
therapy produces severe pain.
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