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ABSTRACT

Background: The study investigates the effectiveness of infection control protocols against the
COVID variant JN1 in dental practices. With the evolving landscape of COVID variants,
understanding the adequacy of current protocols is critical for ensuring the safety of both patients
and healthcare practitioners.

Methods: A mixed-methods approach was employed, encompassing direct observation, interviews,
and environmental sampling across 20 diverse dental practices. The assessment criteria included
PPE usage, environmental sanitation, patient triage, and staff training. Data were analyzed
quantitatively and qualitatively to provide a comprehensive evaluation of infection control
measures.

Results: Adherence to PPE protocols was generally high, although variability was observed in face
shield and gown usage. Environmental sampling revealed the presence of variant JN1 in sampled
areas. Staff training rates were high, but disparities in protocol awareness and consistent
implementation were noted. Correlation analysis demonstrated a negative association between
adherence and viral presence, emphasizing the importance of strict compliance.

Discussion: The findings underscore the significance of stringent adherence to infection control
protocols in mitigating the transmission of variant JN1 in dental practices. Addressing variability in
protocol implementation and reinforcing specific aspects of protocols are crucial for enhancing
safety.
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Conclusion: This study provides valuable insights into the efficacy of infection control protocols
against variant JN1 in dental practices, emphasizing the need for targeted interventions to strengthen
protocol adherence and minimize the risk of viral transmission.
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INTRODUCTION

The emergence of the COVID-19 pandemic has posed significant challenges to healthcare systems
globally [1]. Among the healthcare settings susceptible to disease transmission are dental practices,
where close patient contact and aerosol-generating procedures heighten the risk for viral spread [2].
As the virus evolves, new variants like JN1 present additional complexities in infection control,
demanding a comprehensive reevaluation of existing protocols in dental settings.

Initial studies on COVID-19 primarily focused on the original strain [3]. However, the evolution of
variants, characterized by mutations in the spike protein and other genomic regions, has altered the
landscape of infectious disease control. Variant JN1, with its distinct mutations and potentially
altered transmission dynamics, raises concerns about its impact on infection control measures within
dental practices.

Existing literature has established the challenges inherent in controlling disease transmission in
dental settings [4]. Aerosol-generating procedures, such as dental cleaning and certain treatments,
have been identified as potential sources of transmission due to the release of respiratory droplets.
Furthermore, the prolonged proximity between dental practitioners and patients, coupled with the
variability in asymptomatic cases, amplifies the risk of viral dissemination.

Infection control protocols in dental practices typically encompass a range of measures, including
personal protective equipment (PPE), disinfection protocols, patient triage, and environmental
modifications [5]. However, the efficacy of these measures against new variants like JN1 remains
uncertain. The adaptive nature of viruses necessitates a dynamic approach to infection control
strategies, prompting the need for an in-depth investigation into the adequacy of current protocols.
Prior research has demonstrated the variability in the effectiveness of infection control measures
against different COVID variants [6]. Some variants have shown increased transmissibility,
potentially compromising the efficacy of existing protocols. Understanding the specific
vulnerabilities of dental practices to variant JN1 is crucial for tailoring interventions that address the
unique challenges posed by this strain.

Moreover, the potential impact of vaccination status on the transmission dynamics of variant JN1
within dental settings merits exploration [7]. While vaccines have demonstrated effectiveness
against severe disease, their impact on transmission and breakthrough infections concerning new
variants necessitates ongoing evaluation. Consequently, assessing the interplay between vaccination
status, infection control protocols, and the transmission potential of variant JN1 becomes imperative
in enhancing the safety of dental practices.

As the global healthcare community adapts to the evolving landscape of the pandemic, a
comprehensive evaluation of infection control measures against variant JN1 in dental practices is
essential [8-15]. This research aims to bridge existing knowledge gaps by systematically analyzing
the effectiveness of established protocols, identifying potential shortcomings, and proposing
targeted improvements to mitigate the transmission risks associated with variant JN1 in dental
settings.

MATERIAL AND METHODS

The study employed a rigorous mixed-methods approach to assess the efficacy of infection control
protocols against COVID variant JN1 in dental practices. Ethical approval was obtained from the
relevant regulatory body before commencing the research.
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Sample Selection: A purposive sampling technique was employed to recruit dental practices across
diverse geographical locations. A total of 20 dental practices were included in the study, considering
variations in practice size, urban/rural settings, and patient demographics. Informed consent was
obtained from all participating practices. They were made to 5 clusters.

Data Collection: A comprehensive data collection process was executed through direct observation,
interviews, and environmental sampling. Trained observers conducted on-site evaluations to assess
adherence to infection control protocols. Semi-structured interviews were conducted with dental
practitioners and staff to gauge their understanding and implementation of protocols. Additionally,
environmental samples were collected using surface swabs to analyze the presence of viral RNA.
Assessment Criteria: The assessment encompassed various parameters, including PPE usage,
sterilization procedures, patient triage protocols, environmental sanitation, and staff training.
Observers utilized a standardized checklist derived from established infection control guidelines to
evaluate the implementation and compliance of these protocols within the dental practices.

Data Analysis: Quantitative data obtained from observations were analyzed using descriptive
statistics to assess the frequency and degree of adherence to infection control measures. Qualitative
data from interviews were thematically analyzed to identify patterns and nuances in protocol
implementation. Environmental samples were processed using RT-PCR to detect the presence of
viral RNA specific to variant JN1.

Statistical Analysis: Statistical analyses were performed using SPSS ver 21 software to determine
correlations between protocol adherence and the presence of viral RNA in environmental samples.
Chi-square tests or Fisher's exact tests were utilized to assess associations between categorical
variables, while regression analysis was employed to explore potential predictors of protocol
compliance.

RESULTS

Adherence to Infection Control Protocols: The study revealed varying levels of adherence to
infection control protocols across the sampled dental practices. While PPE usage, including masks,
gloves, face shields, and gowns, generally demonstrated high compliance, there were noticeable
differences among practices. Some practices exhibited near-optimal adherence, while others showed
slightly lower adherence rates, particularly in face shield and gown usage. Table 1

Presence of Variant JN1 in Environmental Samples: Environmental sampling indicated the presence
of viral RNA specific to variant JN1 across sampled areas within dental practices. Reception areas,
treatment rooms, and waiting areas showed detectable levels of viral RNA, albeit at varying
frequencies. This suggests the potential for environmental contamination and emphasizes the need
for robust sanitation measures to minimize viral spread. Table 2

Staff Training and Protocol Awareness: The study found relatively high rates of staff training in
infection control protocols across all sampled practices. However, the awareness and consistent
implementation of these protocols among staff members exhibited slight discrepancies. While the
majority demonstrated good protocol awareness, some variability existed, indicating a potential gap
between training and consistent adherence to protocols. Table 3

Correlation Between Protocol Adherence and Viral Presence: The analysis revealed negative
correlations between protocol adherence and the presence of variant JN1 in environmental samples.
Higher adherence to various protocol parameters, including PPE usage and environmental
sanitation, correlated with reduced detection of viral RNA. This underscores the potential
effectiveness of stringent adherence to infection control measures in mitigating viral transmission
within dental settings. Table 4
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Table 1: Adherence to PPE Usage in Dental Practices

Dental Practice PPE Masks (%) Gloves (%0) Face Shields (%) Gowns (%)
Practice 1 95 98 90 87

Practice 2 92 96 88 85

Practice 3 88 94 85 80

Practice 4 96 99 92 90

Practice 5 94 97 89 88

Table 2: Presence of Viral RNA (Variant JN1) in Environmental Samples

Dental Practice | Reception Area (%) Treatment Room (%) Waiting Area (%)
Practice 1 12 8 5

Practice 2 10 9 4

Practice 3 15 7 6

Practice 4 8 5 3

Practice 5 11 6 4

Table 3: Staff Training and Protocol Awareness

Dental Practice Staff Trained (%) Protocol Awareness (%)
Practice 1 100 95
Practice 2 98 92
Practice 3 96 88
Practice 4 99 94
Practice 5 97 90

Table 4: Correlation Between Protocol Adherence and Viral RNA Presence

Protocol Parameter Correlation with Viral RNA Presence
PPE Masks -0.72
Gloves -0.68
Face Shields -0.56
Environmental Sanit. -0.62

DISCUSSION

Effectiveness of Infection Control Protocols: The study's findings showcase promising aspects of
infection control protocols in dental practices [1]. High adherence to certain aspects of protocols,
such as PPE usage, aligns with previous research indicating their efficacy in reducing viral
transmission [2]. However, the slight variability in face shield and gown usage across practices
suggests potential areas for improvement.

Comparison with Existing Literature: Comparative analysis with existing literature reveals
consistency in the importance of strict adherence to infection control protocols [3]. Studies on
previous COVID variants and other infectious diseases emphasize the role of PPE and stringent
sanitation in minimizing viral spread [4]. Our study corroborates these findings, highlighting their
relevance in the context of the variant JN1.

Challenges in Protocol Implementation: While staff training showed high rates, the variability in
protocol awareness and consistent implementation among staff members presents a notable
challenge [5]. This echoes findings from prior research, indicating that adequate training alone
might not ensure consistent adherence. Addressing this gap between training and implementation is
crucial to fortify infection control efforts.

Correlation Between Adherence and Viral Presence: The negative correlation observed between
adherence to protocols and the presence of variant JN1 in environmental samples reinforces the
importance of strict compliance [6]. Higher adherence corresponded with reduced viral presence,
emphasizing the potential impact of protocols in curbing environmental contamination and
subsequent transmission.
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Implications for Practice and Policy: These findings have practical implications for dental practice
and policy formulation [7]. Strengthening infection control measures, especially in areas with
observed variability, warrants attention. Targeted interventions to enhance consistent
implementation of protocols among staff and reinforcement of specific aspects like face shield and
gown usage could significantly mitigate viral transmission risks.

Study Limitations and Future Directions: Acknowledging the study's limitations, including the
limited sample size and the cross-sectional design, future research should adopt longitudinal
approaches with larger cohorts [8-10]. Long-term observations would provide a more
comprehensive understanding of protocol efficacy and staff behavior dynamics.

CONCLUSION

In conclusion, this study underscores the pivotal role of stringent adherence to infection control
protocols in mitigating the transmission of variant JN1 within dental practices. The findings
emphasize the need for targeted interventions to bolster protocol adherence and consistent
implementation among staff, ultimately enhancing safety in dental settings amidst the evolving
landscape of COVID variants.
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