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        Abstract



        
          Objectives:


          This cross-sectional study aimed to assess the knowledge and attitudes of dental interns and dentists in Jeddah, Saudi Arabia, about Cement-Retained Restoration (CRR), Screw Retained Restoration (SRR), and implant restoration.

        


        
          Methods:


          A total of 530 dentists and students participated in the study. Data were collected using a self-administrated questionnaire modified from previous studies. The collected data were analyzed using SPSS software for t-test, linear regression, and ANOVA.

        


        
          Results:


          Participants had a mean score of 5.01 (SD = 1.50) for a total of nine implant-retained restoration (IRR)knowledge questions (lowest score = 0, highest score = 9), and general implant knowledge had a mean score of 3.12 (SD = 1.25) for five questions with scores of 0 to 5. The participants’ knowledge about implants significantly differed in relation to gender, place of work, and work status. Also, participant knowledge about IRR showed significant differences in relation to participants' knowledge, age, gender and place of work. The dental interns and dentists were in agreement in considering SRR to be better than CRR for six out of nine factors. Those factors were cost effectiveness, expertise required for provision, retrievability, retention, fracture resistance, and passivity of fit.

        


        
          Conclusion:


          The overall knowledge of dental interns and dentists regarding implants and IRR was fair and needs to be improved, given the tendency of general dentists to engage in implant dentistry. Both dentists and interns considered CRR to be aesthetically superior, easier to fabricate, and requiring comparatively less expertise in comparison to SRR.
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      1. INTRODUCTION


      Osseointegrated dental implants have become an increasingly popular choice for the treatment of missing teeth because these implants have been found to be comfortable, stable, and more natural-looking than alternatives [1-8]. Dental implants have durability and a long-term life span of ≥10 years [9]. Implant-Retained Restorations (IRR) can be either Screw-Retained Restorations (SRR) or Cement-Retained Restorations (CRR), and choosing the correct one for individual patients is important because they are different in terms of aesthetic outcomes, mechanical complications, financial implications, and ease of maintenance [10]. In fact, the longevity of implants is influenced by systemic patient health, type of supra-structure, implant site, occlusal loads, biomechanical considerations, and oral hygiene maintenance [11-14]. The CRR has better aesthetics and occlusion, is easy to fabricate, and offers passivity in fitting, while the SRR offers better retrieval ability, retention, and healthy surrounding tissues [15, 16].


      Many studies have investigated levels of knowledge and attitudes about dental implants among dental students and dentists. For example, a recent study in Nepal [17]showed that 50.36% of dental interns are moderately knowledgeable about dental implants; however,64.3% had difficulty in placing an implant. More importantly, 67.14% of their respondents stated that they had acquired enough knowledge about implant treatment during their bachelor studies.


      Two studies investigated the attitudes and knowledge about CRR and SRR implants among dentists and dental students in Saudi Arabia (specifically, Riyadh) [10, 18]. One study indicated that specialists had significantly higher knowledge scores than general dentists, and both general dentists and specialists used the CRR method significantly more than SRR [18].There was also a significant difference between general dentists and specialists in their reasons for choosing either CRR or SRR in terms of five out of the nine factors, including retention, aesthetics, retrievability, cost-effectiveness, required expertise, and ease of fabrication [18]. The other study found that 40% of the participants did not have sufficient knowledge, and 33% had low levels of experience with IRR [10]. In that study, the student participants preferred SRR for its better retention, retrievability, and the health of the soft tissues, whereas they preferred CRR for fracture resistance, aesthetics, and ease of fabrication. The authors of the two previous studies reported that around 50% of the students requested more information about IRR, and the authors recommended that dental professionals in general should have proper IRR education and training because implants are becoming increasingly important and are even used in primary care [10].


      However, there are still too few studies to allow for assessing the level of knowledge and attitudes about IRRin Saudi Arabia, because these studies only investigated Riyadh city [10, 18]. Thus, the present study aimed to assess the knowledge and attitudes of dental students and dentists toward IRR in Jeddah, as the second largest city in Saudi Arabia with a population of dental students and dentists [19].

    


    
      

      2. MATERIALS AND METHODS


      This cross-sectional study investigated the knowledge and attitudes about implants and IRRs (screw and cement) among dental students and dentists. A convenience sampling technique was used in recruiting the participants from six dental centers: King Abdulaziz University, King Fahad Hospital, King Fahad Armed Forces Hospital, Alfarabi College, Ibn Sina College, and Primary Health Care of the Ministry of Health in Jeddah, Saudi Arabia. The inclusion criteria were currently working dental students (interns) and dentists.The exclusion criteria were any candidates who did not sign the consent form. Using a sample size calculation with a precision level of 5%, 50% as an estimated prevalence,and a confidence level of 90%, the minimum number of participants needed for this study was 385. To overcome an estimated 40% non-response rate, the research team distributed 580 self-administered hard copy questionnaires in English among potential participants, who answered voluntarily and anonymously. Each participant signed the informed consent before answering the questionnaire, and completing the questionnaire took approximately four to six minutes. The questionnaire was given to each participant as hard copy by hand.


      The questionnaire used in this study was derived from four validated questionnairesin previous studies [17, 18, 20, 21] with modifications, and a pilot testing was carried out among 10 participants to evaluate the questions in terms of syntax, organization, order, logical sequence, content, grammar, and clarity of meaning.


      The questionnaire consisted of 31 questions organized in four sections: the first section included eight demographic questions regarding gender, age, affiliated college, work status, years of experience, place of current work, and place of undergraduate studies. This section also contained questions about participants’ previous experience with implants. The second section asked five general knowledge questions regarding implants,with multiple choice answers on the topics of parts of dental implants, most important factors for implant success, and the ideal distance between an implant and adjacent structures. Correct answers were added to the total score for general implant knowledge. The third section asked about participants’ knowledge of the best choice of SRR or CRR for outcomes in terms of nine factors: aesthetics, cost-effectiveness, ease of fabrication, expertise required for provision, retrievability, retention, passivity of fit, fracture resistance, and surrounding tissue health. Correct answers were derived from previous literature [10, 18, 22-27], and scores for the correct answers were also added to the overall knowledge score on IRR. The last section asked participant opinions regarding the importance of the previously mentioned nine factors. The answers for this section were scored on a five-point Likert scale ranging from very insignificant to very significant.


      The data were collected and analyzed using SPSS version 21 (IBM Corp., Armonk, NY, USA). T-tests, linear regressions, and ANOVA were used for statistical analysis, and a probability value of less than 0.05 was set to be statistically significant. The continuous variables were normally distributed as Kolmogorov Smirnov test had P-value ranged between 0.089 to 0.74. Also, the difference between the mean and median was not larger than 10%, skewness and kurtosis values did not exceed 1 and was not less than -1.


      Before conducting the study, ethical approval was obtained from the Institutional Review Board (IRB) of Umm Al-Qura University, Faculty of Dentistry, with number 152-19.

    


    
      

      3. RESULTS


      A total of 530 participants returned the questionnaire, yielding a 91.37% response rate. The mean age was 30.01, with a Standard Deviation (SD) of 7.68. The median number of years in dental practice after graduation was 1 year, with a minimum of 0 and a maximum of 30 years. There were 317 (59.8%) participants who worked in the governmental dental sector and 213 (40.2%) working in the private sector. In terms of the type of institution attended for their studies, 237 (44.7%) respondents graduated from governmental dental schools, while 293 (55.3%) graduated from private dental schools. Participant demographic variables are shown in Table 1.


      The participants’ answers to factors influencing the choice of IRR (CRR or SRR) are shown in Table 3. The total score of IRR correct answers out of the nine questions had a mean of 5.01 and SD of 1.50.


      The participants’ answers to the implant general knowledge questions are shown in Table 2. After adding in the correct answers to the five items in the total implant general knowledge, the mean = 3.12, and the SD = 1.25.


      
        Table 1 Participant demographical variables.


        
          
            
              	Variable

              	Number (N)

              	Percent (%)
            

          

          
            
              	Gender

              	Male

              	247

              	46.6
            


            
              	Female

              	283

              	53.4
            


            
              	Work status

              	Intern

              	250

              	47.17
            


            
              	-

              	General dentist

              	177

              	33.40
            


            
              	-

              	Specialist/consultant

              	103

              	19.43
            


            
              	Have you done implants surgically before?

              	Yes

              	111

              	20.9
            


            
              	No

              	419

              	79.1
            


            
              	Center of current work/internship

              	King Abdulaziz University

              	105

              	19.8
            


            
              	-

              	King Fahad Armed Forces Hospital

              	93

              	17.5
            


            
              	-

              	King Fahad Hospital

              	55

              	10.4
            


            
              	-

              	Primary Health Care

              	64

              	12.1
            


            
              	-

              	AlfarabiCollege

              	202

              	38.1
            


            
              	-

              	Ibn Sina College

              	11

              	2.1
            


            
              	Center type, current work/internship

              	Governmental

              	317

              	59.80
            


            
              	Private

              	213

              	40.20
            


            
              	Undergraduatecollege type

              	Governmental

              	237

              	44.70
            


            
              	Private

              	293

              	55.20
            

          
        


      


      
        Table 2 Participant answers to implant general knowledge questions.


        
          
            
              	Implant General Knowledge Questions

              	Number (N) (%)
            

          

          
            
              	How many part/s are there to a dental implant?

              	One

              	4 (0.8%)
            


            
              	Two

              	103 (19.4%)
            


            
              	Three*

              	344 (64.9%)
            


            
              	Four

              	79 (14.9%)
            


            
              	In surgical technique, what is the ideal distance between two implants?

              	1 mm

              	23 (4.3%)
            


            
              	2 mm

              	139 (26.2%)
            


            
              	3 mm*

              	281 (53.0%)
            


            
              	4 mm

              	87 (16.4%)
            


            
              	In surgical technique, what is the ideal distance between an implant and natural teeth?

              	1–1.5 mm*

              	344 (64.9%)
            


            
              	2–2.5 mm

              	122 (23.0%)
            


            
              	3–3.5 mm

              	50 (9.4%)
            


            
              	4.4.5 mm

              	14 (2.6%)
            


            
              	In surgical technique, what is the ideal distance of an implant from the maxillary sinus?

              	0–1 mm*

              	316 (59.6%)
            


            
              	1.5–2 mm

              	147 (27.7%)
            


            
              	2.5–3mm

              	41 (7.7%)
            


            
              	3.5–4 mm

              	26 (4.9%)
            


            
              	What do you think is the most important factor for implant success?

              	Case selection*

              	372 (70.2%)
            


            
              	Implant type and material

              	35 (6.6%)
            


            
              	Patient compliance

              	29 (5.5%)
            


            
              	Surgical technique

              	62 (11.7%)
            


            
              	Experience of operator

              	32 (6.0%)
            

          
        


        
          * The correct choice.
        


      


      
        Table 3 Participants' answers regarding the desired factors of IRR.


        
          
            
              	Desired Factor

              	SRR

              N (%)

              	CRR

              N (%)
            

          

          
            
              	Aesthetic outcome

              	57 (10.8%)

              	473 (89.2%)*
            


            
              	Cost-effectiveness

              	318 (60.0%)

              	212 (40.0%)*
            


            
              	Ease of fabrication

              	183 (34.5%)

              	347 (65.5%)*
            


            
              	Expertise required for provision

              	324 (61.2%)*

              	205 (38.8%)
            


            
              	Retrievability

              	327 (61.7%)*

              	203 (38.3%)
            


            
              	Retention

              	341 (64.3%)

              	189 (35.7%)*
            


            
              	Passivity of fit

              	277 (52.3%)*

              	253 (47.7%)
            


            
              	Fracture resistance

              	299 (56.4%)

              	231 (43.6%)*
            


            
              	Surrounding tissue health

              	257 (48.5%)*

              	273 (51.5%)
            

          
        


        
          * The correct choice.
        


      


      A simple linear regression found that there was a significant relationship between total implant general knowledge scores and total scores for correct IRR choices, with F(1,528) = 1014.78, p <0.001, and R2 0.658. Total implant general knowledge scores were higher males (t(528)= 2.502, p =0.013), and worked in the private sector, as compared to females experience and working in the governmental sector, with t(528) = 5.88, p <0.001. Using ANOVA there was a significant relationship between work status and total knowledge score F(2,527)= 10.467, p <0.001, and using Tukey post hoc test, both interns and specialist/consultants had significantly higher scores for general implant knowledge when compared to general dentists, as shown in Table 4. Age (p =0.355), implant experience (p =0.72), and undergraduate university (p =0.26) were found to not be significantly related to total implant general knowledge scores.


      There was a significant positive relationship between total correct IRR scores with age, at F(1,528) = 4.801, p = 0.029, R2 = 0.009. Total correct IRR scores were significantly higher among males(t(528)= 2.306, p =0.022)and participants in the private sector (t(528) = 3.817, p <0.001) compared to females and governmental sector participants, shown in Table 4. Previous experience with implants (p =0.13), undergraduate university (p =0.67), and work status (p =0.11) were found to not be significantly related to total correct IRR scores.


      Table 5 shows participants’ opinions regarding the importance of the following nine factors related to IRR: aesthetic outcome, cost-effectiveness, ease of fabrication, expertise required for provision, retrievability, retention, passivity of fit, fracture resistance, and surrounding tissue health. Each factor was rated on a scale from very insignificant to very significant.

    


    
      

      4. DISCUSSION


      The present study aimed to identify the level of knowledge and attitudes about implants and IRR among dental interns and dentists in Jeddah, Saudi Arabia. The results showed that the overall total general implant and IRR knowledge was higher than the midpoint. Total implant general knowledge scores were higher among males and those who worked in the private sector, and interns and specialist/consultants. Total correct IRR choice scores increased significantly with age and were higher among males and participants working in the private sector. Aesthetic outcome and cost-effectiveness were rated as the most significant factors by participants, while ease of fabrication and expertise required for provision were rated as the least important factors in regard to IRR.


      
        Table 4 Total implant general knowledge and correct IRR choices cores in relation to gender, previous history with implants, place of work, place of undergraduate studies, and work status.


        
          
            
              	-

              	-

              	Total Implant General Knowledge

              	-

              	-

              	Total Score of Correct IRR

              	-

              	-
            

          

          
            
              	-

              	-

              	M

              	SD

              	pvalue

              	M

              	SD

              	pvalue
            


            
              	Gender

              	Male

              	8.38

              	2.16

              	0.013

              	5.17

              	1.55

              	0.02
            


            
              	-

              	Female

              	7.92

              	2.05

              	4.87

              	1.45
            


            
              	Have you done implants before?

              	Yes

              	8.20

              	1.91

              	0.72

              	4.83

              	1.38

              	0.13
            


            
              	-

              	No

              	8.12

              	2.17

              	5.06

              	1.53
            


            
              	Place of work

              	Governmental

              	7.71

              	2.07

              	<0.001

              	4.81

              	1.43

              	<0.001
            


            
              	-

              	Private

              	8.77

              	2.02

              	5.31

              	1.57
            


            
              	Undergraduate university

              	Governmental

              	8.17

              	2.06

              	0.26

              	4.98

              	1.43

              	0.67
            


            
              	-

              	Private

              	8.11

              	2.16

              	5.03

              	1.56
            


            
              	Work status

              	Intern*

              	8.49

              	1.96

              	<0.001

              	5.16

              	1.47

              	0.11
            


            
              	-

              	General dentist

              	7.56

              	2.29

              	4.88

              	1.55
            


            
              	-

              	Specialist/ consultant

              	8.26

              	1.97

              	4.87

              	1.49
            

          
        


        
          *Both the intern and specialist/consultant categories had significantly higher scoresfor general implant knowledge compared to general dentists; there was no significant difference between the intern and specialist/consultant categories.
        


      


      
        Table 5 Participant perceptions of nine desired IRR factors.


        
          
            
              	Desired Factors

              	Very Insignificant

              	Insignificant

              	Neutral

              	Significant

              	Very Significant
            

          

          
            
              	

              	n (%)

              	n (%)

              	n (%)

              	n (%)

              	n (%)
            


            
              	Aesthetic outcome

              	24 (4.5%)

              	16 (3%)

              	79 (14.9%)

              	114 (21.5%)

              	297 (56.0%)
            


            
              	Cost-effectiveness

              	24 (4.5%)

              	16 (3.0%)

              	79 (14.9%)

              	114 (21.5%)

              	297 (56.0%)
            


            
              	Ease of fabrication

              	72 (13.6%)

              	58 (10.9%)

              	106 (20.0%)

              	167 (31.5%)

              	127 (24.0%)
            


            
              	Expertise required for provision

              	12 (2.3%)

              	38 (7.2%)

              	124 (23.4%)

              	224 (42.3%)

              	132 (24.9%)
            


            
              	Retrievability

              	2 (0.4%)

              	26 (4.9%)

              	134 (25.3%)

              	202 (38.1%)

              	166 (31.3%)
            


            
              	Retention

              	4 (0.8%)

              	18 (3.4%)

              	107 (20.2%)

              	190 (35.8%)

              	211 (39.8%)
            


            
              	Passivity of fit

              	4 (0.8%)

              	11 (2.1%)

              	92 (17.4%)

              	163 (30.8%)

              	260 (49.1%)
            


            
              	Fracture resistance

              	2 (0.4%)

              	10 (1.9%)

              	116 (21.9%)

              	174 (32.8%)

              	228 (43.0%)
            


            
              	Surrounding tissue health

              	3 (0.6%)

              	24 (4.5%)

              	63 (11.9%)

              	148 (27.9%)

              	292 (55.1%)
            

          
        


      


      The high response rate for this study was higher than for similar studies [10, 18], which might be attributed to using a hard copy questionnaire rather than an electronic one, as in the previous studies [10, 18]. In fact, hard copy questionnaires have been reported to have higher response rates [28].While previous studies focused on either basic knowledge about implants [20, 21]or knowledge related to IRR only [10, 18],this study covered both aspects.In fact, in terms of the study’s targeted population, most Saudi studies have focused mainly on public awareness [2, 29-31]about implants rather than on dentists’ knowledge, as was the focus of the present study.


      Our results indicated that 65.8% of the knowledge about IRR is explained by general knowledge about implants. According to the mean of correct answers, participants had a moderate level of knowledge about implants in general and about IRR. The study found that general implant knowledge was better among dental specialist/consultants than general dentists but did not find this difference in IRR knowledge, which is contradictory to a previous study [18]. This might be due to the difference in the analysis; we assessed the total score, while the previous paper [18] compared each item individually.


      When comparing the results for general implant knowledge with other studies, we found that the correct answers in our study to the five items ranged from 53% to 70.2%, which is similar to previous studies of Nepalese dentists, ranging from 51.7% to 78.2% for the same questions in two studies [17, 20]. To the best of our knowledge, there are no similar local studies assessing general implant knowledge. Furthermore, this level of knowledge might not be satisfactory and might be attributed to the required competencies of participants in this study. In fact, a study of five institutions in Saudi Arabia indicated variation in implant dentistry teaching [32]. Some of the institutions offered workshops or clinical training, while others taught only the theoretical aspects. Therefore, it might be important to standardize implant dentistry curricula in undergraduate programs and continuing education in Saudi Arabia, according to US and UK standards [33, 34], in order to improve dental implant practices, especially for general dentists, to facilitate their clinical dentistry practices.


      The correct answers to IRR knowledge questions showed that the participants were aware of six out of the nine factors affecting the choice of implant restoration type, which means that, in general, the participants were moderately knowledgeable about implants and IRR. The correct answers involved the superiority of CRR or SRR over the other and were based on several prior studies [10, 18, 22-27]. However, it should be noted that some studies found only slight or insignificant differences between CRR and SRR in some factors, such as passive fit [24].


      When comparing IRR knowledge with previous studies among dentists [18], we noticed more similarities and few differences. In our study, the majority believed that CRR is more aesthetic and easier to fabricate than SRR, which was similar to a previous study [18]. In our results, more than half believed that SRR is better in five of the nine factors, including cost effectiveness, expertise required for provision, retention, retrieval, and fracture resistance. This is also similar to a previous study [18] except with regard to cost effectiveness, as the majority believed they were similar in that respect, and for fracture resistance, where the majority believed CRR is better [18].


      Two factors had comparable results in our study, the passivity of fit and surrounding tissue health, which was different from a previous study [18], where the majority believed CRR has better passivity of fit and surrounding tissue health. The differences in these answers can be explained by differences in the experience of the participants in the two studies. It may also be due to the different educational content received by the participants, bearing in mind that our study included six different centers, whereas the previous study [18] included only one university. However, such an explanation needs further qualitative study to verify.


      Despite most factors being found to be important when choosing CRR or SRR, our study agreed with a previous study in Riyadh [18] that aesthetic outcome was the most important factor, while ease of fabrication was one of the least important factors when choosing an IRR type. This might be influenced by patients’ common desire for better aesthetics [35, 36], and the fabrication of a prosthetic part is a dental technician’s responsibility [37]. Cost-effectiveness was the other most significant factor rated by our participants, while ease of fabrication and expertise required for provision were rated as the least important factors for IRR. What is interesting is that our study found the cost to be a very important factor, while the participants in the previous study in Riyadh [18] did not rate it higher than other factors. The cause of this is not clear, and future qualitative studies might unveil the reason. However, an important point to be noted is that our study evaluated importance using a Likert scale, while the previous study in Riyadh [18] converted the questions into a continuous scale, and this might account for the difference.


      This study is important because patients have become increasingly aware that the best option for replacing missing teeth is implants. Thus, assessing the current level of knowledge can highlight the ability of dentists to provide advice, consultation, and services regarding implants for patients in Jeddah, which is considered the second largest city in Saudi Arabia with a large population of dental students and dentists. Our results indicate that all aspects of implant dentistry should be an integral part of the undergrad curriculum and post-graduate continuing education.


      It should be mentioned that retained sub-gingival cement and periimplantitis is one of the major problems for CRR [38]. Such an issue might shift dental professional preference to use SRR. However, such information was not assessed in the current study. Also, the current study focused on single tooth restoration, not full mouth rehabilitation. Furthermore, the difference of protheses' material used (metal-ceramic, full-ceramic, or resin), and different manufacturing techniques were not taken into consideration in this study. It might be valuable to address such issues for IRR in future studies.


      Also, the current study investigated general knowledge about conventional IRR. However, recent technologies lead to new challenges in dental practice. For instance, the use of new CAD/CAM materials for implant-supported tooth-colored fixed dental prosthesis [39] have been recently tested. Such innovations allow a completely digital workflow, starting by impression to final framework, with clinical reliability [40], excellent optical characteristics [41] and good patients feedback [42]. The results of the present study would be deepened in the future with further studies also testing the knowledge of these new technologies.


      Several limitations were encountered in this study, including the use of a self-reported questionnaire, lack of external validity (because it was conducted for only Jeddah), and the data being categorized and correlated on the basis of knowledge and attitudes of dentists and dental interns in relation to IRR (SRR and CRR). Further studies are needed to assess knowledge and attitudes to give these results more generalizability. In addition, educational curricula, workshops, and clinical training about dental implants and IRR should be provided for dentists and dental students in various areas in Saudi Arabia.

    


    
      

      CONCLUSION


      The results showed that the knowledge of dental interns and dentists about implants and IRRs in Jeddah, Saudi Arabia, was fair, but needs to be improved, especially given the trend toward general dentists providing implant dentistry. Both dentists and interns considered CRR to be aesthetically superior, easier to fabricate, and requiring comparatively less expertise than SRR. Conversely, SRR was considered to offer better retention, retrievability, and soft tissue health. Aesthetic outcome and cost-effectiveness were rated as the most significant factors. It is recommended that dentist’s knowledge regarding dental implant and IRR be boosted throughout Saudi Arabia both in undergraduate programs and continuing education in order to have a reliable standard of basic knowledge, which will provide better dental implant quality for Saudi Arabian patients seeking to replace missing teeth.
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