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ABSTRACT

BACKGROUND

The Covid 19 pandemic had seriously affected health services in many hospitals due to
exposure of staff and staff quarantining. ICMR protocols regarding quarantine period had been
evolving over the last 3 years. Various Covid protocols at the time ordered a 5 to 14 days
quarantine period from symptom onset.

AIM

To study the time duration from exposure of hospital staff to potential Covid 19 contacts to
development of symptoms ie the incubation period and time to positive diagnosis of Covid 19
in hospital staff and estimate of the ideal time to quarantine the staff to prevent risk to patients
and colleagues and avoid unnecessary loss of working days.

METHODOLOGY

A sample of 170 hospital staff infected with covid from May 2020 to December 2020 was
studied. Survey was conducted at a tertiary hospital and their detailed history consisting of
place of work, time, duration of exposure and exposure setting was obtained. Study was a
retrospective study by analysis of OPD and IPD records of Covid 19 infected Hospital staff in
this time period.
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RESULTS

Average age of the subjects was 31 years. Males were 82 and Females were 88 in number. 13
patients had comorbid conditions- 2 diabetic, 2 hypertensive, 8 obese, 1 obstructive airway
disease. Our population being young, only 8 patients had comorbidities of which 66 % had
obesity. Incubation period was less than or equal to 3 days in 62.35 % of patients Incubation
period was less than or equal to 7 days in 85 % of patients. Incubation period was less than or
equal to 10 days in 98% of the patients. There was no difference in incubation period in males
or females [HYPOTHESIS Testing]. There was no difference in incubation period in the
various fields of work [PARETO Analysis] Maximum incubation period was found to be 14
days and minimum was 1 day.

CONCLUSION
Reduction in quarantine period to 3 days would cover 62% of people likely to develop Covid,
up to 7 days incubation period was found to be 14 days and minimum was 1 day.

INTRODUCTION

A novel coronavirus was identified in December 2019, and thought to originate from Wuhan,
China. Its high infectivity enabled it to spread across the globe and was declared a pandemic
on 11th March 2020 by the World Health Organization. Borders were closed and lockdown
was implemented in almost all countries to curtail its spread.™

Since then newer variants of the virus have been identified and studied. There have
been repeated lockdowns with countries implementing different policies to protect their
citizens. In India, ICMR protocols regarding quarantine period had been continuously
evolving. Current CDC guidelines allow staff to return to work after 7 days now the current
CDC guidelines do not prescribe any quarantine as on January 2024. Updated Indian guidelines
on quarantine are not available.[?

The length of quarantine needs to have a balance: a short quarantine period can cause
increased risk of transmission from individuals who are covid positive after release quarantine,
and a long quarantine period may increase transmission risk by reducing compliance of patient
and st[ge]tching public health setups, and causing additional economic and psychological
issues.

We had studied the time duration of onset of symptoms to estimate the ideal quarantine
time to prevent spread of infection. We believe these values may be relevant even now with
the disease becoming endemic.

In the multiple waves that have swept India, healthcare services have been repeatedly
stretched thin and hospitals struggled to keep staff and patients safe. There was an increase in
the incidence of hospital acquired infections understaffing and lack of resources. [4,5]. Under
such conditions unnecessary loss of working days put more pressure on a system bursting at
the seams. Reducing quarantine periods will lead to more availability of staff and reduced
mental agony of staff.

MATERIALS AND METHODS

Aim

To study the time duration from exposure of hospital staff to potential Covid 19 contacts to
development of symptoms ie the incubation period and time to positive diagnosis of Covid 19
in hospital staff and estimate of the ideal time to quarantine the staff to prevent risk to patients
and colleagues and avoid unnecessary loss of working days.
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Methodology
Survey of 170 Covid positive staff at a tertiary hospital was conducted and their detailed history
consisting of place of work, time, duration of exposure and exposure setting was obtained.

Hospital staff was quarantined after exposure and they were tested for Covid if they
had symptoms of fever, cough or other respiratory or other symptoms. The data was compiled
to calculate the incubation period (the time between exposure and symptoms) as well as the
time to Covid diagnosis. As a protocol, all patients underwent RAT first, if RAT was negative
and staff had symptoms then RTPCR was done.

Low risk exposure and high risk exposure was classified as per the CDC
recommendations. High risk exposure is one where a person provides care to Covid positive
patient without mask or face goggles or provided aerosol generating procedure without
adequate PPE or been exposed without PPE to Covid positive for more than 15 minutes. ]
Data was analyzed using descriptive and inferential statistics.

Study Design
A retrospective observational study with the study subjects being all staff who were covid-19
positive admitted at a large tertiary hospital between May 2020 to December 2020.

Study Population and Sampling
Survey of 170 Covid positive staff at a tertiary hospital was conducted. The age of patients
was from 20 to 54 years. Vaccination was not available at the time of study.

Data Collection

Survey was conducted and their potential sources of infection were documented. Data was
collected at the OPD, covid ward and ICU at Apollo Hospital in Navi Mumbai from the patient
database of hospital staff who were COVID 19 positive.

Data Analysis
The research objective drove the analysis of data. All assumptions were tested in hypothesis
testing. Data was analyzed using descriptive and inferential statistics.

Ethical Consideration
Ethical clearance was obtained from Apollo Hospital Ethics Committee. Informed consent was
not needed as only data analysis was done. There were no risks associated with the study.

RESULTS
After analysis of collected data, the following results were obtained. Males were 82 and
Females were 88 in number.
133 were in the age group of 20-35 and 37 were 36-54 years. Average age of the subjects was
31 years.

Occupational distribution was- 49 doctors 79 nurses, 30 desk job, 8 attendant, 3 drivers
and 1 food worker. 13 patients had comorbid conditions- 2 diabetic, 2 hypertensive, 8 obese, 1
obstructive airway disease. [Figure 1]

Only 8 patients had comorbidities of which 66% had obesity as sample consisted of
younger individuals.

EISSN 1303-5150 www.neuroquantology.com

@

92


http://www.neuroquantology.com/

Neuroquantology | Nov 2025 | Volume 23 | Issue 11 | Page 90-97| Doi:. 10.48047/nq.2025.23.11.nq25009
Dr. Jayalakshmi T. K, Study of Infection Latency and Determination of Quarantine Period in Hospital Staff with Covid 19

Original Research Article

mDaskJob ®wAnendents mOrivers ®Food Staff mDoctors mNurses

Figure 1: Occupational Distribution of Staff

160 had high risk exposure and 10 had low risk exposure. [Figure 2]

Chart Title

6%

94%

m High Risk Exposure  m Low Risk Exposure

Figure 2: Risk of exposure

Number of Cases versus Incubation Period*
Incubation period was less than or equal to 3 days in 62.35 % of patients. Incubation period
was less than or equal to 7 days in 85 % of patients. Incubation period was less than or equal
to 10 days in 98% of the patients.

There was no difference in incubation period in males or females [HYPOTHESIS
Testing]. There was no difference in incubation period in the various fields of work [PARETO
Analysis] Maximum incubation period was found to be 14 days and minimum was 1 day.
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Figure 3: High risk vs low risk and Time to positive diagnosis

Hypothesis Testing

( Testing difference in Incubation period in males and females)

Let X1 and Mu1 be sample mean and population mean for men
Let X2 and Mu2 be sample mean and population mean for women

Null Hypothesis : Ho: Mul = Mu2
There is no difference in the mean incubaton period of
males and females

Alternate Hypothesis : Ha: Mu1l > Mu2

Incubation period of males is more than incubation period in
females

Level of Significance : alpha = 0.05

Test Statistic Z=(X1bar-X2bar)/(Sqrt(s1"2/n1+s52"2/n2)

Z (3.75-3.46 ) / Sqrt ( 7.380 /82 + 6.703 /88 )

0.29/ sqrt(0.1661)

Z
Z 0.712

Conclusion

Hence there is no difference in incubation period in males and females .

Now since the calculated value of ( 0.71) is less than Z @ 0.10 (1.645 ) ( critical value at one-tailed test )
we accept the null hypothesis and we can conclude that population mean for men and women are the same

Table 4: Number of cases versus incubation period
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Pareto Analysis ( Vital few , Trivial many )

Incubation
Upto 3| 4to6 | 7to 10 | 11 days |Number of | Percentage of| Cumulative
days days days plus cases total percentage
Nurse 40 23 14 1 78 46.5 46.5
Doctor 36 12 1 49 28.9 75.4
Type
of
Work | Desk Job | 21 3 5 2 30 17.7 93.1
Attendant 6 0 2 8 4.7 97.8
Driver 2 1 0 3 1.7 99.5
F& b 1 0 0 1 0.5 100
108 39 22 3 169 100

Table 5: Difference in incubation period in males and females by Hypothesis Testing

Number of Cases

70

17.5
o
il}-3 Days 3-5Days 5-TDays 7-9Days 9-11 Days 11-13 Days 13-15 Days 15-17
ays
Figure 6: Number of cases vs time to diagnosis
DISCUSSION

Infected individuals spread COVID-19 by droplets and particles that can directly infect another
person or contaminate surfaces that transmit the disease by direct contact. Airborne
transmission occurs in aerosol generating procedures and remain suspended for long in air over
long distances and time.[l Eyes, nose and mouth are the mode of entry.[8°!

ICMR protocols regarding quarantine period have been continuously evolving. When
we had carried out the study, the protocols ordered 14 day quarantine period after exposure to
high risk contact without testing.

This study showcases how shorter quarantine periods would be equally effective at
stopping transmission as the current guidelines and reduce the toll taken on the healthcare
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system and the economy as a whole. There would also be an improvement in mental wellbeing
as studies show that quarantine has led to a multitude of problems across the population,
healthcare workers being particularly vulnerable.F!

Testing resources spent need to be compared to loss of work hours from the longer
quarantine duration. Patient load, availability of testing resources, economic losses, mental
health and wellbeing of individuals are all factors that must be considered while making the
decision to reduce the quarantine period.%!

Limitation of the Study

Testing was done only for symptomatic subjects. Testing systematically at 5,7,10 days for
Covid would give a better information on development of Covid at these times. The study
results were more pertinent during the early days of the pandemic. However, given the
possibility of new variants or emergence of new pandemics, knowledge of spread and
incubation periods of a recent pandemic is important.

CONCLUSION

We found that reduction in quarantine period to 3 days would cover 62% of people likely to
develop Covid, up to 7 days would cover 85% and 10 days would cover 98%. So perhaps even
in those early days a 7-day quarantine would have been sufficient rather than the prolonged
14-day period that was mandated. Such studies in the early days of a pandemic can give us
good basis for formulating quarantine day period guidelines. This also gives us reason to
ponder on the early guidelines and whether they had caused unnecessary loss of working man
hours and exposed people to the harmful effects of forced isolation.

Abbreviations

ICMR — Indian Council of Medical Research

CDC - Centers for Disease Control and Prevention

COVID-19 - Coronavirus Disease 2019

SARS-CoV-2 — Severe Acute Respiratory Syndrome Coronavirus-2
OPD - Qutpatient Department

IPD — Inpatient Department

ICU — Intensive Care Unit

RAT — Rapid Antigen Test

RT-PCR — Reverse Transcription Polymerase Chain Reaction
PPE — Personal Protective Equipment

HYPOTHESIS — Hypothesis Testing

PARETO - Pareto Analysis

BMJ — British Medical Journal

ERJ — European Respiratory Journal

WHO — World Health Organization

J Contin Educ Nurs — Journal of Continuing Education in Nursing
JAPI — Journal of the Association of Physicians of India
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