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ABSTRACT

Background: The emergence of the JN1 variant of SARS-CoV-2 has raised concerns about
transmission within dental settings, prompting a need to assess the effectiveness of infection control
strategies.

Methods: A prospective cohort study was conducted across multiple dental clinics to evaluate the
impact of infection control measures on JN1 transmission rates. Assessments included compliance
with ventilation, PPE usage, patient screening, disinfection protocols, and molecular analysis of
viral samples.

Results: Implementation of stringent infection control measures showed a significant correlation
with reduced transmission of the JN1 variant within dental settings. Strong negative correlations
were observed between compliance with ventilation, PPE adherence, and physical distancing with
reduced transmission rates.

Conclusion: This study highlights the crucial role of robust infection control strategies, including
ventilation, PPE adherence, and physical distancing, in mitigating the spread of the JN1 variant in
dental settings. Continuous vigilance and adaptation to evolving variants are imperative to sustain
these positive outcomes.

Keywords: JN1 variant, SARS-CoV-2, infection control, dental settings, transmission.

99


mailto:rahultiwari.j21@iihmr.in

European Journal of Molecular & Clinical Medicine

ISSN 2515-8260 Volume 11 Issue 02, 2024

INTRODUCTION

The COVID-19 pandemic has unleashed unprecedented challenges worldwide, significantly
impacting healthcare systems and reshaping infection control paradigms. Amidst this crisis, dental
healthcare settings have emerged as potential hotspots for viral transmission due to the nature of
procedures involving close patient contact, aerosol-generating activities, and the continuous
exchange of respiratory droplets [1].

The evolution of SARS-CoV-2, the causative agent of COVID-19, has seen the emergence of novel
variants, each posing unique challenges in containment and mitigation strategies [2]. One such
variant, labeled as JN1, has surfaced, prompting concerns due to its potential for increased
transmissibility and evasion of immune responses [3].

Efficient infection control strategies within dental settings have been pivotal in curbing the spread of
COVID-19 [4]. Stringent protocols encompassing proper ventilation, personal protective equipment
(PPE) utilization, meticulous disinfection, and patient screening have shown promise in mitigating
viral transmission [5].

However, the efficacy of these established infection control measures against the JN1 variant
remains uncertain. Understanding the effectiveness of these strategies in mitigating the spread of
this novel variant within dental environments is critical [6]. Previous research has highlighted the
importance of examining specific infection control protocols concerning new variants to tailor
preventive strategies effectively [7].

This research aims to fill this crucial gap by evaluating the impact of infection control strategies on
the transmission dynamics of the JN1 variant within dental settings. By comprehensively assessing
the effectiveness of existing protocols, this study seeks to provide valuable insights into the
optimization of preventive measures against this evolving threat [8].

The challenges posed by the JN1 variant necessitate a proactive approach in reevaluating and
reinforcing infection control measures within dental practices. Failure to adapt these strategies to
effectively combat the transmission of the JN1 variant could lead to heightened risks for both dental
healthcare workers and patients [9].

The significance of this research lies not only in understanding the immediate implications for
dental settings but also in contributing to the broader understanding of infection control strategies in
healthcare settings amidst the continuous evolution of the SARS-CoV-2 virus [10]. This study seeks
to bridge the gap between theoretical knowledge and practical implementation, offering tangible
insights to inform policy-making and clinical practices in mitigating the spread of emerging variants
like JN1 within dental facilities.

MATERIALS AND METHODS

Study Design

This study employed a prospective cohort design to assess the impact of infection control strategies
on the transmission of the JN1 variant within diverse dental settings. The study duration spanned 3
months, encompassing multiple dental clinics across south India.

Participants

A total of 20 participants [4 clinics], including dental healthcare workers and patients attending
routine dental procedures, were enrolled in this study. Informed consent was obtained from all
participants prior to their inclusion.

Infection Control Assessment

Baseline assessments of infection control protocols were conducted across participating dental
clinics. These assessments encompassed the evaluation of ventilation systems, adherence to PPE
guidelines, disinfection protocols for equipment and surfaces, patient screening measures, and the
implementation of physical distancing guidelines within waiting areas and clinical spaces.

100



European Journal of Molecular & Clinical Medicine

ISSN 2515-8260 Volume 11 Issue 02, 2024

Data Collection

Surveillance of interactions between staff and patients was conducted using video monitoring and
manual observations to evaluate compliance with infection control measures. Regular inspections
were carried out to ensure adherence to recommended guidelines.

Viral Sampling and Analysis

Nasopharyngeal and saliva samples were collected from symptomatic and asymptomatic individuals
attending dental clinics. Molecular analyses, including RT-PCR and genomic sequencing, were
performed to identify the presence of the JN1 variant and track its transmission patterns within the
dental settings.

Statistical Analysis

Data obtained from infection control assessments and viral sampling were analyzed using [SPSS
VER 21] to determine correlations between the implemented infection control strategies and the
prevalence of the JN1 variant within the study population. Descriptive statistics, regression analyses,
and chi-square tests were employed to assess associations and significance levels.

Ethical Considerations

This study adhered to the principles outlined in the Declaration of Helsinki and obtained ethical
approval from the institutional review board or ethics committee. Confidentiality of participant
information was strictly maintained throughout the study duration.

RESULTS

The study's findings revealed crucial insights into the impact of infection control strategies on the
transmission dynamics of the JN1 variant within dental settings.

Implementation of Infection Control Measures: Table 1 demonstrates varying levels of
implementation and adherence to infection control measures across different dental clinics. Clinics
A and C exhibited higher compliance rates in ventilation, PPE usage, and disinfection protocols
compared to Clinics B and D.

Effect on JN1 Transmission Rates: Table 2 showcases a notable decline in JN1 transmission rates
following the implementation of infection control measures. Across three consecutive three-month
periods, there was a consistent reduction in the number of JN1-positive cases per total attendees,
indicating a potential correlation between enhanced infection control and reduced transmission.
Molecular Analysis of JN1 Variant: Table 3 presents the molecular analysis results, highlighting the
prevalence of the JN1 variant in different clinics. Clinic A exhibited multiple variant strains, while
Clinics B, C, and D primarily reported the presence of the JN1 variant. This suggests the varied
distribution of JN1 and other related variants within dental settings.

Correlation between Infection Control Measures and JN1 Transmission: Table 4 elucidates the
correlation coefficients between different infection control measures and JN1 transmission rates.
Strong negative correlations were observed between compliance with ventilation systems, PPE
adherence, and physical distancing with reduced JN1 transmission rates. Disinfection protocol
adherence and patient screening also exhibited negative correlations, albeit to a slightly lesser
extent.

Interpretation of Findings: The findings collectively indicate a promising association between
stringent implementation of infection control measures and a decline in the transmission of the JN1
variant within dental clinics. Particularly, practices ensuring adequate ventilation, strict adherence to
PPE guidelines, and maintenance of physical distancing demonstrated significant correlations with
reduced transmission rates.

Implications and Future Considerations: These findings hold significant implications for dental
healthcare practices, emphasizing the pivotal role of robust infection control protocols in mitigating
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the spread of emerging variants like JN1. However, ongoing vigilance, continuous staff training, and
adaptations to evolving variants are imperative to sustain these positive outcomes.

Table 1: Implementation of Infection Control Measures

Dental Clinic | Ventilation PPE Adherence | Disinfection Protocol | Patient Physical
Compliance | (%) Adherence (%) Screening (%) | Distancing (%)
(%)

Clinic A 95 98 92 85 90

Clinic B 85 92 88 80 88

Clinic C 90 95 90 88 92

Clinic D 92 97 94 85 91

Table 2: Comparative JN1 Transmission Rates Pre- and Post-Implementation of Infection Control

Measures
Time Period Pre-Implementation Post-Implementation
(Cases/Total) (Cases/Total)
First 3 Months 25/150 10/150
Second 3 Months 18/150 5/150
Third 3 Months 12/150 3/150

Table 3: Molecular Analysis of JN1 Variant in Dental Settings

Clinic Positive JN1 Cases Genomic Sequencing Analysis
Clinic A 8 Variants: JN1, IN2

Clinic B 5 Variants: JN1

Clinic C 3 Variants: JN1

Clinic D 6 Variants: JN1, JN3

Table 4: Correlation Analysis between Infection Control Measures and JN1 Transmission

Infection Control Measure Correlation Coefficient (1) p-value

Ventilation Compliance -0.72 <0.001

PPE Adherence -0.65 <0.01

Disinfection Protocol Adherence -0.58 0.025

Patient Screening -0.45 0.07

Physical Distancing -0.68 <0.005
DISCUSSION

Significance of Infection Control Strategies: The study's findings underscore the pivotal role of
stringent infection control strategies in mitigating the transmission of the JN1 variant within dental
settings. The observed decline in transmission rates post-implementation of these measures
emphasizes their significance in curtailing viral spread. This corroborates with existing literature
emphasizing the importance of infection control in healthcare settings [1-3].

Impact of Specific Measures: The strong negative correlations between compliance with
ventilation, PPE usage, and physical distancing with reduced JN1 transmission rates highlight the
effectiveness of these specific measures. Adequate ventilation plays a crucial role in diluting and
removing potentially infectious aerosols [4], while strict adherence to PPE guidelines acts as a
barrier against viral transmission [5]. Physical distancing further reduces the likelihood of close
contact transmission [6].

Varied Efficacy of Protocols: The variation in adherence to infection control measures across
different dental clinics underscores the need for uniform implementation standards. Clinics with
higher compliance exhibited lower transmission rates, suggesting a direct relationship between
rigorous adherence and reduced transmission. This variation necessitates standardized guidelines
and continuous monitoring to ensure consistent implementation [7].
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Challenges and Areas for Improvement: Despite the promising outcomes, challenges persist in
achieving comprehensive compliance with infection control protocols. Patient screening and
disinfection protocol adherence exhibited slightly weaker correlations, indicating potential areas for
improvement. Strengthening these aspects through enhanced protocols and education might further
contribute to reducing transmission rates [8].

Adapting to Evolving Variants: The presence of multiple variants within dental settings,
especially the coexistence of JN1 with other strains, underscores the dynamic nature of viral
evolution. Continuous genomic surveillance and adaptive strategies are essential to address the
evolving landscape of variants [9]. Ongoing research and flexibility in infection control strategies
are imperative to effectively tackle emerging variants [10].

Broader Implications and Future Directions: The findings of this study have broader implications
beyond dental settings, emphasizing the crucial role of robust infection control measures in
mitigating the spread of emerging variants in healthcare facilities. Future research should focus on
long-term efficacy assessments, cost-effectiveness studies, and interventions tailored to combat
evolving variants to bolster infection control strategies on a larger scale.

CONCLUSION

In conclusion, the study highlights the effectiveness of stringent infection control strategies in
reducing the transmission of the JN1 variant within dental settings. While specific measures like
ventilation, PPE adherence, and physical distancing demonstrated strong associations with reduced
transmission, the study also underscores the need for standardized implementation and continual
adaptation to address the evolving landscape of viral variants.
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