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            Abstract

            
               
Aim: This study aimed to assess the attitude and knowledge of infection control practices amongst undergraduate (UG) dental students
                  in Uttarakhand towards immunocompromised patients undergoing dental treatment.
               

               Objective: The objective was to evaluate the level of awareness and adherence to infection control protocols among UG dental students
                  in Uttarakhand and to identify any gaps in knowledge or attitude towards treating immunocompromised patients.
               

               Materials and Methods: A questionnaire-based survey was conducted, comprising questions related to infection control practices and attitudes towards
                  treating immunocompromised patients. The survey was distributed to 300 UG dental students across multiple dental colleges
                  in Uttarakhand. Data collected were analyzed using statistical methods to identify trends and assess knowledge levels.
               

               Results: The results revealed varying levels of awareness and adherence to infection control practices among UG dental students. While
                  a majority demonstrated adequate knowledge, there were notable gaps in understanding specific protocols related to treating
                  immunocompromised patients. Additionally, attitudes towards such patients varied, with some students expressing hesitation
                  or uncertainty in providing treatment.
               

               Conclusion: This study underscores the importance of ongoing education and training in infection control practices among dental students,
                  particularly concerning the treatment of immunocompromised patients. Addressing knowledge gaps and fostering a positive attitude
                  towards providing care for this vulnerable population is essential to ensure optimal patient outcomes and minimize the risk
                  of infection transmission.
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               Introduction

            Health-care workers are key players in prevention and management of HIV-Infection1, 2, 3 and other diseases that may compromise the immune system. Infection control practices are fundamental in maintaining the
               safety and well-being of patients and healthcare providers within dental settings. The risk of infectious disease transmission
               is particularly heightened when treating immunocompromised patients, who possess weakened immune systems, rendering them more
               susceptible to infections. As such, ensuring that undergraduate (UG) dental students possess adequate knowledge and demonstrate
               appropriate attitudes towards infection control practices is paramount in safeguarding the health of both patients and providers.
            

            Vaccination being the best method of infection control, worldwide policies have been implemented to reduce or eliminate the
               risk of epidemics that have had some success, and several infectious diseases have been largely eradicated or are under control
               in the western world as a result of national vaccination programs.4 Vaccinations for HIV 5 and hepatitis 6 are being provided to susceptible patients so as to decrease the spread of infection further.
            

            Uttarakhand, a state nestled in the northern region of India, boasts several dental colleges training the next generation
               of dental professionals. However, the extent to which UG dental students in Uttarakhand adhere to infection control protocols
               and their attitudes towards treating immunocompromised patients remain areas of inquiry warranting investigation.
            

            This article presents the findings of a questionnaire-based survey conducted among UG dental students in Uttarakhand, aimed
               at assessing their attitude and knowledge of infection control practices concerning immunocompromised patients undergoing
               dental treatment. By elucidating the prevailing practices and attitudes among this cohort, the study seeks to identify potential
               areas for improvement and inform educational interventions geared towards enhancing infection control protocols and fostering
               a patient-centered approach to care. Achieving disinfection and sterilization through the use of disinfectants and sterilization
               practices is essential for ensuring that medical and surgical instruments do not transmit infectious pathogens to patients.7 
            

            The significance of this study lies in its potential to shed light on the current state of infection control awareness and
               adherence among UG dental students in Uttarakhand particularly in the context of treating immunocompromised patients suffering
               from diseases such as HIV, tuberculosis, Hepatitis B and C, COVID-19.8 Moreover, the findings hold implications for dental education curriculum development, as well as for dental practice guidelines
               aimed at ensuring the provision of safe and effective care to all patient populations. The in-depth study of immune dysfunction
               in HIV disease has shed light on the role of the immune system in surveillance against a variety of neoplastic diseases, such
               as non-Hodgkin lymphoma and Kaposi sarcoma. As a result of its association with HIV/AIDS, Kaposi sarcoma was discovered to
               be caused by human herpes virus 8. 9 Oral manifestations 10, 11 of HIV includes oral candidiasis, hairy leukoplakia, Kaposi sarcoma, linear gingival erythema, necrotizing ulcerative periodontitis,
               aphthous ulcer. 12

            Through an exploration of the attitudes and knowledge of UG dental students towards infection control practices, this study
               aims to contribute to the ongoing efforts to enhance patient safety and quality of care within dental settings and hospital
               hygiene.13 ultimately advancing the overarching goals of public health and healthcare delivery in Uttarakhand and beyond.
            

         

         
               Materials and Methods

            
                  Study design

               This study employed a questionnaire-based survey design to assess the attitude and knowledge of undergraduate (UG) dental
                  students in Uttarakhand towards infection control practices concerning immunocompromised patients undergoing dental treatment.
               

            

            
                  Participant recruitment

               Participants were recruited from multiple dental colleges across Uttarakhand. The inclusion criteria stipulated that participants
                  must be currently enrolled as UG dental students in these institutions. Participation in the survey was voluntary, and informed
                  consent was obtained from all participants prior to their involvement in the study.
               

            

            
                  Questionnaire development

               A structured questionnaire was developed based on a thorough review of relevant literature and guidelines pertaining to infection
                  control practices in dental settings. The questionnaire comprised sections addressing various aspects of infection control,
                  including hand hygiene, personal protective equipment (PPE) use, disinfection and sterilization procedures, and attitudes
                  towards treating immunocompromised patients. The questionnaire underwent pilot testing among a small group of dental students
                  to assess its clarity, comprehensibility, and relevance. Feedback obtained from the pilot testing was used to refine the questionnaire
                  for improved validity and reliability.
               

            

            
                  Survey administration

               The survey was administered electronically to UG dental students via email or online survey platforms. Participants were provided
                  with a link to the survey along with a cover letter explaining the purpose of the study and assuring confidentiality of their
                  responses. Participants were given a specified period (e.g., two weeks) to complete the survey, and reminders were sent periodically
                  to encourage participation and ensure a sufficient response rate.
               

            

            
                  Data collection

               Data collected through the survey included demographic information (e.g., age, gender, year of study) and responses to questions
                  pertaining to infection control practices and attitudes towards treating immunocompromised patients. Responses were anonymized
                  to ensure confidentiality, and only aggregate data were analyzed to maintain participant anonymity.
               

            

            
                  Data analysis

               Descriptive statistical analysis was conducted to summarize the survey responses. Frequencies and percentages were calculated
                  for categorical variables, while measures of central tendency and dispersion were computed for continuous variables, where
                  applicable. Inferential statistical analyses, such as chi-square tests or regression analysis, were employed to identify associations
                  or correlations between variables.
               

            

            
                  Statistical analysis

               
                     
                     Figure 1

                     Current academic year
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                     Figure 2

                     Should you treat immunocompromised patients?

                  
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/9e6fc9d0-0a52-4fc2-92c2-81ee6561e5ccimage2.png]

               
                     
                     Figure 3

                     What are the oral manifestations of hepatitis?
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                     Figure 4

                     Being a dentist, what common features will you observe in HIV patients?
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                     Figure 5

                     Being dentist, what common features will you observe in HIV patients?
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                     Figure 6

                     What are the chances of HIV transmission after a single contaminated needle stick injury?
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                     Figure 7

                     In case of suspected in compromise patients, what will you preferably do?
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                     Figure 8

                     Are you aware about vaccinations for tuberculosis?
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                     Figure 9

                     Are you aware of the universal precautions to be taken while treating immunocompromised patients?
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                     Figure 10

                     After the procedure has been done what is the way of sterilization of instruments?
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                     Figure 11

                     Do you disinfect your working area, dental chairs and spittoon between patients?
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                     Figure 12

                     Are you aware of hepatitis vaccination schedule for dental practitioners?
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                     Figure 13

                     Are you aware of mask certified by OSHA/FDA guidelines?
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                     Figure 14

                     How much distance is to be maintained between eyes and working field during dental procedures?
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               Results

            Out of the 300 UG dental students who participated in the survey, the majority were in BDS 4th year followed by BDS 1st year.
               
            

            
                  Knowledge of infection control practices

               Overall, the survey revealed a high level of knowledge among UG dental students regarding infection control practices. When
                  asked about safe working distance 14 from the patient 54.3% responded correctly. Similarly, 73.9% of participants demonstrated awareness of the appropriate sequence
                  for donning and doffing personal protective equipment (PPE).
               

            

            
                  Adherence to infection control protocols

               While knowledge of infection control practices was high, adherence to these protocols varied among UG dental students. Approximately
                  73.9% of respondents reported consistently wearing appropriate PPE during patient care activities. However, only 56.1% indicated
                  regular compliance with surface disinfection protocols between patient encounters.
               

            

            
                  Attitudes towards treating immunocompromised patients

               Attitudes towards treating immunocompromised patients were generally positive among UG dental students, with 48.8% expressing
                  willingness to provide dental care to this patient population. However, a subset of respondents (19.5%) reported feeling apprehensive
                  or uncertain about treating immunocompromised patients due to concerns about infection transmission.
               

            

            
                  Association between knowledge and attitudes

               Statistical analysis revealed a significant association between knowledge of infection control practices and attitudes towards
                  treating immunocompromised patients. Participants who demonstrated higher levels of knowledge tended to exhibit more positive
                  attitudes towards providing dental care to immunocompromised patients.
               

            

         

         
               Discussion

            In conclusion, the findings of this survey highlight both strengths and areas for improvement in the infection control practices
               and attitudes of undergraduate dental students in Uttarakhand. While the majority of participants demonstrated a commendable
               level of knowledge regarding infection control protocols, discrepancies in adherence to these protocols were observed, particularly
               concerning surface disinfection 15 procedures. This suggests a need for targeted educational interventions and practical training sessions to bridge the gap
               between knowledge and practice. Modifications to PPE design, such as tabs to grab, may decrease the risk of contamination.
               For donning and doffing procedures, following CDC doffing guidance, a one-step glove and gown removal, double-gloving, spoken
               instructions during doffing, and using glove disinfection 16 may reduce contamination and increase compliance. 17

            Moreover, the positive attitudes expressed by most respondents towards treating immunocompromised patients are encouraging.
               However, the apprehension reported by a subset of students underscores the importance of addressing concerns and providing
               adequate support and training to ensure confidence and competence in providing care to this vulnerable patient population.
            

            Moving forward, collaborative efforts between dental education institutions, regulatory bodies, and public health authorities
               are crucial in implementing evidence-based strategies to enhance infection control practices among dental students. Regular
               audits, continuous education on injury management should be introduced for both undergraduate and graduate students 18 and updates to curricula can help reinforce adherence to infection control protocols and foster a culture of patient safety
               and quality care within dental settings. 
            

            Furthermore, initiatives aimed at promoting inter professional collaboration and communication among dental professionals,
               healthcare providers, and patients can contribute to a holistic approach to infection prevention and control. By prioritizing
               patient-centred care and maintaining a commitment to excellence in infection control practices, dental professionals can uphold
               the highest standards of safety and quality in dental care delivery. It is essential for practicing dentists to have adequate
               knowledge of HIV/AIDS and its implications in the dental practice. 10

            In spite of newer modalities for diagnosis and treatment,: HIV/AIDS killed 3 million people each year, TB kills 2 million
               people2 around the globe.
            

         

         
               Conclusion

            In conclusion, while this survey provides valuable insights into the current state of infection control awareness and practices
               among dental students in Uttarakhand, further research and ongoing efforts are needed to continuously improve and evolve infection
               control protocols and attitudes towards patient care in dental education and practice. By embracing a culture of continuous
               learning and improvement, dental professionals can ensure the safety and well-being of patients and contribute to the overall
               advancement of dental healthcare due to the potential of saliva to transmit hepatitis B virus infection1 and other diseases also. Continuing dental education (CDE) programmes should be conducted on a regular basis for updating
               level of the dental practitioners towards the dental treatment of patients with HIV/AIDS patients. 19
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