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Abstract: COVID-19 has been shown to spread rapidly among Healthcare 

Workers (HCWs) and there is an urgent need to find and implement various 

mitigation strategies for these individuals. In this study, we summarize the 

epidemiological characteristics of the COVID-19 outbreak among HCWs in a 

tertiary care hospital and compare various parameters and preventive measures 

taken by infected and uninfected subjects. A retrospective questionnaire and 

record-based analysis was carried out to evaluate the epidemiological and clinical 

parameters of the participants. Preventive strategies such as masking, hand 

hygiene and use of prophylactic agents were compared for infected and 

uninfected subjects. Appropriate statistical tests were applied wherever required. 

The average age of participants in the COVID-19 positive group was 35.9 years 

and 52.1% of the positive HCWs were symptomatic. Three of these subjects 

needed hospitalization and one required admission to an intensive care unit. The 

study found a protective role of full course of prophylactic hydroxychloroquine in 

treated subjects versus untreated controls (p = 0.021) and benefit of N95 masks 

over others (p<0.001). Our results did not show any added protection with the use 

of other strategies (prophylactic vitamin C, D, zinc, betadine gargles, or other 

home remedies). We observed outbreak control with increased awareness, near 

universal testing, PPE provision, sanitation drive and promoting social distancing 

among HCWs. This study highlights the role of hydroxychloroquine prophylaxis, 

use of N95 mask and effect of early interventions in outbreak mitigation. 
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Introduction 

An epidemic caused by Severe Acute Respiratory 

Syndrome Coronavirus-2 (SARS-CoV-2), a positive 

sense single stranded RNA virus of zoonotic origin, 

emerged in Wuhan, Hubei Province, China, in 

December 2019. This infection has spread globally, 

causing significant morbidity and mortality. WHO 

declared it as a pandemic on 11th March 2020. 

Person-to-person transmission via droplet route is 

thought to be the most common mode of transmission 

as reported by WHO. The high secondary attack rate 

observed in COVID-19 makes way for explosive 

outbreaks and puts significant strain on healthcare 

services especially in developing nations like India. 

Hence, early testing, contact tracing and isolation of 

cases is very important. Cases and deaths continue to 

rise as the disease becomes more widespread and 

more variants emerge. As of 26th May 2021. India is 

the second worst affected country in the world with 

nearly 27 million diagnosed cases causing more than 

300,000 deaths and has become the primary cause of 

health-related concern in the country. 

Optimum testing, usage of masks, contact tracing and 

isolation are the key interventions to control the spread of 

this illness. A prophylactic is highly desirable, especially 

in high risk groups such as healthcare workers. Low 

quality evidence exists for few drugs such as ivermectin 

and hydroxychloroquine but a significant benefit has not 

been demonstrated (Bartoszko et al., 2021). 
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Healthcare workers are at a high risk of contracting 
and transmitting the disease because of significantly 
higher exposure as compared to the general population. 
OSHA has recognized COVID-19 as a hazard in this 
group. Epidemiological data regarding infections 
amongst healthcare is sparse from developing countries 
like India. Moreover, infections amongst healthcare 
workers reduces the available workforce, putting more 
strain on the healthcare system. Governments and health 
bodies worldwide have been working on pandemic 
mitigation strategies. These efforts aim to ensure rapid 
evaluation and care of patients, limiting further 
transmission and to better understand risk factors for 
transmission. With an aim to understand the prevalence 
and correlates of this infection in a tertiary level hospital 
in Delhi via a questionnaire based survey. We aim to 
look at the infection rate, efficacy and usage of masks, 
prophylactic measures being used by the healthcare 
workers and the various factors associated with a 
positive COVID-19 result, which may help in 

formulating better strategies to help prevent contracting 
infection at the workplace. 

Methods 

The study was carried out at a tertiary care hospital in 
New Delhi, India. A questionnaire based analysis was 
carried out to analyze the epidemiological and clinical 
parameters of healthcare workers of our hospital who 
had tested positive for COVID-19. A matched cohort of 
healthcare workers who tested negative was taken as the 
control group. Data collection was done by telephonic 
surveys, as well as evaluation of health records during 
the months of April-May2020. Responses were recorded 
via text, or in-person in certain cases, as the situation 
allowed. Various epidemiological parameters along with 
symptoms, comorbidities and preventive strategies 
adopted by healthcare workers were recorded after 
obtaining due consent. A similar survey was done for the 
control group (Fig. 1). 

 

 
 

Fig. 1: Flowchart describing the experimental strategy used in present study 
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Statistical Analysis 

Data was coded and recorded in the MS Excel 

spreadsheet program. SPSS v23 (IBM Corp.) was used 

for statistical analysis. Normal distribution of data was 

assessed using the Shapiro-wilk test. Descriptive 

statistics were elaborated in the form of means for 

continuous variables and frequencies and percentages for 

categorical variables. Group comparisons for 

continuously distributed data were made using an 

independent sample ‘t’ test when comparing two groups. 

If data were found to be non-normally distributed, 

appropriate non-parametric tests were used for these 

comparisons. Chi-squared test was used for group 

comparisons for categorical data. In case the expected 

frequency in the contingency tables was found to be <5 

for >25% of the cells, Fisher’s Exact test was used 

instead. Statistical significance was kept at p<0.05. 

Ethical Approval 

Data collection and analysis of cases was part of a 

continuing public health outbreak investigation and was 

thus considered exempt from institutional review board 

approval. However, permission was sought from the 

head of the institute before the start of the study.  

Results 

Demographic Data of Health Care Workers 

Males constituted 59.6% of total patients in the 

COVID positive group as opposed to 69.0% in the 

negative group. Mean age of the participants in the 

positive group was 35.98 years while in the negative 

group was 34.28 years. 16% of positive subjects in this 

study were doctors (including faculty and residents), 

43.6% were nursing officers, 29.8% were paramedical 

staff (including sanitary workers, housekeeping staff and 

orderlies) and 10.6% security guards. There was no 

statistically significant difference in terms of age (P = 

0.231), gender (P = 0.188) and designation (P = 0.102) 

between the study and the control groups (Table 1). 

Clinical Presentation 

52.1% of participants in the positive group were 

symptomatic. Fever was the most common symptom, as 

experienced by 30.9% participants. Other commonly 

reported symptoms were sore throat, myalgia, headache 

and cough as reported by 20.2, 20.2, 14.9 and 11.7% of 

patients respectively. Rhinorrhea, shortness of breath, 

anosmia, nausea, pain abdomen were less common and 

reported by 4.3, 6.4, 3.2, 2.1 and 2.1% patients 

respectively. 1 patient each had mucosal dryness, 

hemoptysis, dysgeusia and loss of appetite (Table 2). 

Three patients in total needed hospitalization and only 

one of them needed intensive care for recovery. No 

mortality was observed in this study sample. 

Contact Analysis 

The mean number of close contacts per workday (>6 

hours) in the COVID Positive group was 19.13 and in 

the Negative group was 17.85. Close contacts per 

workday in the COVID Positive were as many 

as150compared to upto60 in the COVID 

negative/unknown group However, the difference was 

not statistically significant. (W = 3794.500, p = 0.402). 

None of the participants who tested positive had 

suspected contact at home (Table 3). 

Comorbidity Analysis 

10.6% (14/94) participants in the positive group 

reported chronic medical conditions, while 12.6% 

(14/87) of the participants in the control group had 

chronic medical conditions. The difference between 

the two groups was not statistically significant (p = 

0.955) using a non-parametric test (Wilcoxon-Mann-

Whitney U Test). The total number of co-morbidities 

in the positive ranged from 0-3 while in the negative 

group from 0-4 (Table 4). 

 
Table 1: Depicting demographic data of included healthcare workers 

 COVID 

 ---------------------------------------------------------------------------- 

Parameters Positive (n = 94) Negative (n = 87) P value 

Age 35.98±9.28 34.28±8.97 0.231 

Gender   0.188 

Male 56 (59.6%) 60 (69.0%)  

Female 38 (40.4%) 27 (31.0%)  

Designation   0.102 

Doctor 15 (16.0%) 9 (10.3%)  

Nursing Staff 41 (43.6%) 41 (47.1%)  

Paramedical Staff 28 (29.8%) 28 (32.2%)  

Security Guard 10 (10.6%) 10 (11.5%)  
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Table 2: Clinical presentation of COVID positive healthcare workers 

Frequency among COVID positive healthcare workers 

Symptomatic  

Yes 49 (52.1%) 

No 45 (47.9%) 

Maybe 0 (0.0%) 

Fever 29 (30.9%) 

Cough 11 (11.7%) 

Sore throat 19 (20.2%) 

Runny nose/Rhinorrhea 4 (4.3%) 

Mucosal Dryness 1 (1.1%) 

Hemoptysis 1 (1.1%) 

Breathlessness/ pneumonia/ chest congestion 6 (6.4%) 

Chest pain 0 (0.0%) 

Bodyache/Myalgia/ arthralgia/fatigue/weakness/malaise 19 (20.2%) 

Pain abdomen 2 (2.1%) 

Headache 14 (14.9%) 

Dysphagia 1 (1.1%) 

Diarrhea 0 (0.0%) 

Anosmia 3 (3.2%) 

Loss of appetite 1 (1.1%) 

Loss of taste/altered taste 1 (1.1%) 

Nausea/vomiting 2 (2.1%) 

 
Table 3: Contact analysis for COVID positive and control group 

 COVID positive COVID positive P value 

Close contacts per workday (>6 h) 19.13±21.50 17.85±13.70 0.402 

Place of suspected contact    

Home 0 (0.0%) -  

Hospital 94 (100.0%) -  

Duration of contact    

<6 h 32 (51.6%) -  

>6 h 30 (48.4%) -  

 
Table 4: Distribution of chronic medical conditions among positive healthcare workers and control group 

 COVID positive COVID negative P value 

Chronic Medical Condition   0.955 

Yes 14 (10.6%) 14 (12.6%)  

No 82 (87.2%) 75 (86.2%)  

Maybe 2 (2.1%) 1 (1.1%)  

    

    

Diabetes 3 (3.2%) 3 (3.4%)  

HTN 7 (7.4%) 4 (4.6%)  

Hypothyroidism 2 (2.1%) 1 (1.1%)  

Asthma 1 (1.1%) 4 (4.6%)  

Pregnancy 1 (1.1%) 0 (0.0%)  

Others 1 (1.1%) 2 (2.3%)  

 

Prophylactic Agents used by Healthcare Workers 

Chi-squared test was used to determine the 

association between 'COVID positivity' and 

‘prophylactic hydroxychloroquine intake'. There was a 

statistically significant difference between the various 

groups in terms of distribution of prophylactic 

hydroxychloroquine intake (X2 = 17.159, p = <0.001). 

18.4% of the participants in the COVID negative group 

had taken a full course (7 weeks or more) of 

hydroxychloroquine prophylaxis as opposed to 6.4% in 

the COVID positive group an analysis of those who had 

taken full course as compared to those who had taken 

either incomplete course or had not taken at all revealed 

a statistically significant difference with p = 0.021 using 

the Fisher’s exact test (Table 5 and 6). 

Other Commonly used prophylactic agents by 

participants in this study included Betadine gargles, 

Vitamin C, D, Zinc, saline gargles and other home remedies 

did not reveal a statistically significant association with 
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COVID status among healthcare workers (p>0.05). 30.9% 

of the participants in the positive group used prophylaxis 

other than hydroxychloroquine while in the negative group 

23.0% of the participants used other prophylaxis (Table 5). 
95.7% of the participants in the COVID positive group 

used masks at both work and community. Similarly, 
90.8% of the participants in the control group had mask 
usage at both places. Chi-squared test was used to explore 
the association between 'COVID status' and place of mask 
usage. The difference was statistically insignificant (X2 = 
1.781, p = 0.182). Chi-squared test was further used to 
explore the association between 'COVID' and 'Minimum 
level of protection'. A statistically significant difference 
was observed in terms of minimum level of protection (X2 

= 15.668, p = <0.001). In the COVID positive group, 
30.9% of the participants had a minimum level of 
protection as an N95 mask, 63.8 and 5% of the 
participants had minimum level of protection as 3-Ply 
Mask and bandana respectively. The percentages in the 
control group were 57.5, 34.5 and 8.0% for N95, 3ply 
and Bandana mask, respectively. Thus, the control group 
had a larger fraction of people using N95 as compared to 
3 ply and bandana (p<0.001), thus a significantly higher 
number of participants were using N-95 masks as 
compared to bandana in the control group. 

Average days after which the N95 mask was changed 
was not normally distributed in the 2 groups. Thus, a 
non-parametric test (Wilcoxon-Mann-Whitney U Test) 
was used for comparison. The mean (SD) number of 
days before the mask was changed in the COVID Positive 
group was 7.81 (10.53) while in the negative group was 
7.33 (9.23). No significant difference was observed 
between the two groups in terms of N95 mask change 
frequency (W = 3821.500, p = 0.439) (Table 7 and 8). 

Hand Hygiene Practices among Health Care Workers 

Participants in the COVID positive group had a 
larger proportion of people who washed hands for over 
20 sec than the control group, but the difference was not 
statistically significant. The variable Hand 
Washing/Sanitizer-Use Frequency (Times/day) was not 
normally distributed in the two groups. Thus, a non-
parametric test (Wilcoxon-Mann-Whitney U Test) was 
used to make comparisons. The mean (SD) of 
Handwashing/Sanitizer-Use Frequency (Times/day) in 
the positive group was 20.66 (12.79) as compared to 
18.03(13.16) in the control group. There was no 
significant difference between the two groups in terms of 
Handwashing/Sanitizer-Use Frequency (Times/day) (W 
= 4633.000, p = 0.120) (Table 9). 

 
Table 5: Analysis of preventive and prophylactic strategies adopted by healthcare workers 

 COVID Positive COVID negative P value 

Hydroxychloroquine Intake   <0.001 

Full course (7 weeks) 6 (6.4%) 16 (18.4%)  

Partial course 48 (51.1%) 20 (23.0%)  

Not taken 40 (42.6%) 51 (58.6%)  

Prophylaxis other than hydroxychloroquine (Yes) 29 (30.9%) 20 (23.0%) 0.234 

Betadine gargles   0.061 

Not Taken 84 (89.4%) 84 (96.6%)  

Taken 10 (10.6%) 3 (3.4%)  

Vitamin C   0.672 

Not Taken 82 (87.2%) 74 (85.1%)  

Taken 12 (12.8%) 13 (14.9%)  

Vitamin D   0.722 

Not Taken 89 (94.7%) 84 (96.6%)  

Taken 5 (5.3%) 3 (3.4%)  

Zinc   0.622 

Not Taken 91 (96.8%) 86 (98.9%)  

Taken 3 (3.2%) 1 (1.1%)  

Ayurvedic/Home Remedies   0.503 

Not Taken 86 (91.5%) 77 (88.5%)  

Taken 8 (8.5%) 10 (11.5%)  

Saline/Hot Water Gargles   0.685 

Not Taken 86 (91.5%) 81 (93.1%)  

Taken 8 (8.5%) 6 (6.9%)  

 
Table 6: Distribution of hydroxychloroquine prophylaxis usage among healthcare workers 

 COVID status 

 --------------------------------------------------------- 

Hydroxychloroquine Negative Positive P value 

Full course 16 6 0.012 

Not taken/Incomplete course 71 88  
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Table 7: Analysis of mask usage among healthcare workers 

 COVID positive COVID negative P value 

Mask use at work only) 3 (3.2%) 7 (8.0%) 0.199 

Mask use in community only 1 (1.1%) 1 (1.1%) 1.000 

Mask use at both places 90 (95.7%) 79 (90.8%) 0.182 

N95 mask use (present) 62 (66.0%) 77 (88.5%) <0.001 

3-Ply mask use (present) 62 (66.0%) 34 (39.1%) <0.001 

Bandana use (present) 5 (5.3%) 3 (3.4%) 0.722 

Minimum level of protection   <0.001 

N95 29 (30.9%) 50 (57.5%)  

3-Ply mask 60 (63.8%) 30 (34.5%)  

Bandana 5 (5.3%) 7 (8.0%)  

Mask change frequency (no. of days each mask used) 7.81±10.53 7.33±9.23 0.439 

Mask use at time of contact   <0.001 

Yes 58 (61.7%)   

No 0 (0.0%)   

Maybe 36 (38.3%)   

Significant at p<0.05 

 
Table 8: Analysis of mask used as minimum level of protection among healthcare workers 

Minimum level of protection Adjusted p values 

N95 Vs. 3-Ply Mask <0.001 

N95 Vs. Bandana 0.757 

3-Ply Mask Vs. Bandana 0.172 

 
Table 9: Analysis of hand hygiene practices among health care workers 

 COVID positive COVID negative P value 

Hand washing Technique   0.243 

Normal (<20s) 30 (31.9%) 52 (59.8%)  

Surgical (>20s) 64 (68.1%) 35 (40.2%)  

Handwashing/Sanitizer-Use Frequency (Times/day) 20.66±12.79 18.03±13.16 0.120 

 

Discussion 

We have provided an initial assessment of the 

epidemiology and risk mitigation dynamics of the 

COVID-19 outbreak among healthcare workers of our 

hospital. We observed a marked increase in positive 

cases within a few days, of which only three needed 

hospitalization and one required admission to intensive 

care unit. Only 52.1% of the positive healthcare workers 

showed symptoms. A possible reason for the same is 

believed to be the younger cohort of patients amongst 

the healthcare workers who got infected. Moreover, we 

found that the majority (about 60%) of COVID-19 cases 

were male, although the reason remains to be clarified. 

Findings of present study found some protective role of 

full course (7 weeks) of prophylactic hydroxychloroquine 

as compared to a control group of negative healthcare 

workers with p = 0.021 and use of N95 masks over others. 

Our results did not show any added protection with the use 

of other strategies in the form of prophylactic Vitamin C, D, 

Zinc, betadine gargles, or any other home remedy.  

Infectivity and Transmission 

Estimation of the prevalence and transmission for 

undocumented novel Coronavirus (SARS-CoV-2) 

infections is critical for understanding the total 

prevalence and pandemic potential. Another factor is the 

mode of viral transmission through aerosol and fomites. 

SARS-CoV-2is viable for over 3 h in aerosol mode but 

titers decreased significantly after 3 h moreover, the 

virus is much more stable on stainless steel and plastic 

compared to copper and cardboard and can be obtained 

from steel and plastic surfaces even after 3 days (van 

Doremalen et al., 2020). However, till date there is no 

consensus on Airborne transmission as contradictory 

versions exist. The matter remains unresolved partially 

due to the difference in definitions of air borne 

transmission, different conditions used by various 

researchers and infectivity if Viral RNA particles in air 

(Ong et al., 2020). Lauer et al. (2020) took data of 181 

patients and estimated that the median incubation period 

as 5.1 days which is similar to SARS and 2.5 times that of 

influenza virus. They found that less than 2.5% of cases 

became symptomatic within 2.2 days of exposure and 

97.5% became symptomatic within 11.5 days of exposure. 

1/100 developed symptoms after 14 days of exposure. 
SARS-CoV-2 shows high infectivity in the hospital 

setting. It has been isolated from sputum, nasopharynx, 

oropharynx, stool, blood and conjunctiva but not from 

urine, breastmilk, amniotic fluid and cord blood (Zou et al., 
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2020; Pan et al., 2020a; Wang et al., 2020a; Liang and 

Wu, 2020). The highest load was found at onset of 

symptoms and 30% persisted to have RNA load detected 

by RT-PCR after 20 days of symptom onset (To et al., 

2020). Rapid decline in viral load follows seroconversion 

which occurs at 6-12 days (Woelfel et al., 2020). 

Furthermore, Liu et al. (2020a) found that severe cases 

have higher viral loads and shed the virus longer 

explaining the high infectivity in hospital settings. Viral 

load is an indicator of disease severity. Cereda et al. 

(2020) found the pre-symptomatic individuals had viral 

loads comparable to symptomatic individuals with no 

significant statistical difference. Wang et al. (2020b) 

identified 55 family members of known COVID patients 

and found that RT-PCR positivity 1-7 days before 

symptom onset. Most patients who were likely to have 

mild symptoms were younger, which is similar to our 

series where the mean age is 35 years and only over 50% 

displayed any symptoms. Hu et al. (2020) found that 

truly “asymptomatic” individuals had a mean age of 14 

years. This is in contrast to the diamond princess cruise 

ship cohort where the asymptomatic population which 

was RT-PCR positive was 17.9%. However, patients 

were not followed long enough to assess how many of 

them were pre-symptomatic (Mizumoto et al., 2020). 

Asymptomatic transmission was reported early during 

the course of the epidemic (Bai et al., 2020; Qian et al., 

2020). This could be a reason for rapid spread of the virus 

among healthcare workers, where a patient or co-workers 

can be asymptomatic carriers for COVID. 

Du et al. (2020) published and evaluated 462 
transmission events and serial interval (time between 
symptom onset between transmitter and transmitee) and 
found it to be 4 days and they reported 6% of 
transmissions are pre-symptomatic. Epidemic control 
becomes challenging due to undocumented infections. In 

China, as high as 86% of infections were undocumented 
during early epidemic which were either mild or 
asymptomatic. Undocumented infections were 
estimated to be half as infectious as symptomatic 
infections (Li et al., 2020). Environmental viability was 
assessed and 13 patients with mild COVID 19 were 

isolated in negative pressure rooms. The authors found 
viral RNA on cell phones with 85% positivity as well 
as toilets and air samples. 63% of air samples were 
positive for RNA but the live virus could not be 
cultured. Hence hinting at regular aerosolization of the 
virus (van Doremalen et al., 2020). The possibility of 

airborne transmission adds complexity to infection control 
strategies especially in the setting of tertiary hospitals 
with a large number of positive patients.  

Peak infectiousness occurs about 1 day before 

symptom onset. When viremia is assessed Viral loads as 

previously discussed the viral load is high even in the 

pre-symptomatic phase and peaks at symptom onset 

(Zhou et al., 2020). He et al. (2020) studied viral 

shedding by looking at 414 swabs from 94 patients of 

positive patients from symptom onset. None of them had 

severe symptoms on presentation although 18 developed 

the same during the course. They found viral load does 

not correlate with sex, severity and age. They also 

evaluated 77 detailed transmission pairs based on serial 

interval (that is time from symptom onset in transmitter 

to symptom onset in transmittee) and they estimated that 

infectiousness started at 2.3 days before symptom onset 

and peaked 0.7 days before symptom onset. Estimated 

pre-symptomatic transmission was 44% in their study. 

This is in line with the findings of Du et al. (2020) and 

Ferretti et al. (2020). The authors of this study also 

suggest that this percentage will vary depending on the 

efficacy of active case finding with those places with a 

high percentage of case finding to have a higher 

percentage of presymptomatic transmission. Huang et al. 

(2020) and Lin et al. found that higher viral loads are 

found in lower respiratory specimens in critically ill. 

Xiao et al. (2020) have found in their study of 56 

patients that prolonged shedding of viral RNA can be 

seen in mild or moderate disease and found that 

Nasopharyngeal PCR remains positive a median of 24 

days after symptom onset with a 5% positivity at 5 

weeks, however its relation with infectiousness remains 

unknown. In mild cases, live virus is isolated up to day 8 

after symptom onset. In a study from Taiwan, the 

authors found that no secondary cases were identified 

from exposures occurring after 5 days from symptom 

onset (Cheng et al., 2020). RNA detection by PCR 

maybe for much longer. For critical illnesses the scenario 

can be slightly different and there can be prolonged 

shedding of viral RNA lasting many weeks, hence 

leading to high infectivity from critically ill patients in 

the hospital (Arons et al., 2020). 

Clinical Features 

There is a spectrum of presentations for COVID-19 

which include: Asymptomatic, mildly symptomatic, 

severe symptomatic with spontaneous recovery and severe 

symptomatic with development of an ARDS - 

proinflammatory syndrome (Xiao et al., 2020; Siddiqi and 

Mehra, 2020; Pan et al., 2020b). Compiled series of 

hospitalized patients revealed fever and cough to be the 

most common symptoms followed by myalgias, fatigue, 

sore throat, nausea, vomiting, diarrhea, headache and 

rhinorrhea (Huang et al., 2020; Guan et al., 2020; Pan et al., 

2020c) Gastrointestinal (GI) symptoms have been given 

more emphasis in recent data. Pan et al. (2020c) found that 

42% had GI symptoms as part of their syndrome. Anosmia, 

hyposmia and dysgeusia have been reported as per society 

reports that state that anecdotal evidence is accumulating. A 

large-scale real-time symptom monitoring study seems to 

confirm the importance of anosmia/ageusia (Reinhard et al., 

2020). Our findings are in line with available literature 
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with most common symptoms being fever, followed by 

bodyache, sore throat, cough, headache, pain abdomen, 

anosmia and in more severe cases- breathlessness and 

need for mask ventilation.  

Comorbidity Evaluation 

Risk factors for severe disease as per several authors 

are comorbidities like hypertension, heart disease, 

diabetes, CKD, Pre-existing pulmonary disease. Jin and 

Hu (2021) found that diabetic patients were at greater 

risk for severe infections, poorer prognosis and higher 

mortality compared to patients without diabetes. Case 

fatality rate is defined as the number of COVID 19 deaths 

divided by the total number of infections. It is subject to 

bias if the number of cases tested is too low (upward bias) 

or when deaths have not yet occurred in the setting of 

ongoing illness (downward bias). Wu et al. (2021) used 

this information to assess age specific CFR as 1.4% with 

0.3% under 30 and 2.6% over 59 and increasing 

precipitously as age increases. The present study did not 

find any severe illness and only 3/94 positive patients 

needed hospital admission. In contrast, the mean age of 

infected health care workers in our study was 35 years and 

only 14/94 (14.9%) had one or more comorbidities.  

Hydroxychloroquine Prophylaxis 

The Indian Council of Medical Research, under the 

Ministry of Health and Family Welfare, has recommended 

chemoprophylaxis with hydroxychloroquine (400 mg 

twice on day 1, then 400 mg once a week thereafter for 7 

weeks) for asymptomatic healthcare workers treating 

patients with suspected or confirmed COVID-19 and for 

asymptomatic household contacts of confirmed cases. 

Our results show a significant reduction in the rate of 

infection by taking full course of hydroxychloroquine 

prophylaxis, however accumulating therapeutic data 

shows no benefit. Hydroxychloroquine was found to 

have in vitro activity early on in the pandemic. It binds 

to ACE2 receptors and as a result may block viral entry 

and intracellular transfer (Chen et al., 2020a). An interim 

report with a rather uncertain methodology from China 

reported efficacy and safety in 100 patients leading to 

expert consensus in China to recommend chloroquine as 

the first line for all patients with COVID 19. Low quality 

RCTs from China showed no significant effect of HCQ 

with respect to negative throat swab, days to being 

afebrile and radiographic progression (Gao et al., 2020; 

Wang et al., 2020c). The bias was that both groups 

received other antivirals that are lopinavir and ritonavir. 

Chen et al. (2020b) in another RCT suggested superior 

clinical results in hydroxychloroquine treated individuals 

but the study has several biases in terms of 80 excluded 

patients for uncertain reasons and it is unclear how other 

standard therapies were distributed among 

hydroxychloroquine and non-hydroxychloroquine groups. 

A small non-randomized french clinical trial (26 HCQ vs 

16 HCQ) suggested faster viral clearance with 

hydroxychloroquine, but they excluded 6 patients from 

the analysis who were either shifted to ICU or got worse 

which suggests confounding in their data (Gautret et al., 

2020a; 2020b) The society (International society of 

antimicrobial chemotherapy) that published this paper 

said in a statement that the published study did not meet 

the societies expected standard relating to a lack of better 

explanation of inclusion criteria.  

The same group of French authors (Gautret et al., 
2020b) have published synergy between azithromycin 
and hydroxychloroquine based on faster viral clearance 
when a combination of the two drugs was used. The 
limitations of their findings were - no control arm and 
only patients with mild disease were included. Lane et al. 

(2020) did a network cohort and self-controlled case 
series study which found that addition of azithromycin 
may induce heart failure and cardiovascular mortality, 
potentially due to synergistic effects on QT length. 
Mahevas et al. (2020) did a retrospective analysis of 181 
patients from 4 hospitals of which 84 who had taken 

hydroxychloroquine and 79 did not. The authors found 
no benefit and approximately 10% needed to discontinue 
hydroxychloroquine due to QTC prolongation issue. 
Tang et al. (2020) conducted a multi-centric RCT of 150 
hospitalized patients with COVID and found that 
hydroxychloroquine doesn't lead to faster viral clearance. 

Post hoc analysis controlling for use of other antivirals 
found early symptom relief with hydroxychloroquine 
and faster improvement in CRP. Magagnoli et al. (2020) 
retrospectively analyzed 368 males. They found that in 
their non-randomized study the risk of death was higher 
with the hydroxychloroquine group. Axfors et al (2021) 

conducted a meta analysis which found that treatment 
with hydroxychloroquine is associated with increased 
mortality in COVID-19 patients. However, their findings 
had unclear generalizability to children, pregnant women 
and people with comorbidities. In a review article, 
Juurlink (2020) emphasizes that use of 

hydroxychloroquine and azithromycin for COVID-19 
prevention is currently supported by in vitro data and 
weak studies. Physicians should be aware of several 
uncommon but potentially life-threatening adverse 
effects before making any decisions. 

Mask Usage 

A recent study on influenza referenced above shows 

no difference lab confirmed influenza with the use of 

either N95 or surgical mask, influenza virus like COVID 

is an RNA virus with similar infectivity (Radonovich et al., 

2019). Leung et al. (2020) assessed the use of masks in 

transmission of respiratory viruses including Influenza, 

non COVID Coronaviruses and Rhinoviruses between 

2013 to 2016. They included 246 participants with 

respiratory symptoms who had confirmed respiratory 
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virus and randomized 50% to wear masks and assess 

exhaled breath particles and classified them as either 

droplets or aerosols. There was a significant decrease in 

the recovery of coronaviruses from droplets and aerosols 

with the use of masks. While this study was not done in 

the context of COVID 19 but the findings are 

extrapolatable to COVID patients especially those who 

are symptomatic. 

We, however, found N95 to be more effective in 

preventing infection as compared to other masks (3 ply 

mask and cloth bandana). (p<0.001) There was no 

difference in frequency of N95 mask change among 

positive and control groups and most healthcare workers 

who tested positive did show good compliance with 

mask usage in the hospital as well as in the community. 

Outbreak Control 

Situation Appropriate Personal Protective Equipment 

McMichael et al. (2020) explained transmission and 

outcomes in an epidemic at an unprepared long-term 

care facility. 81/130 residents, 34/170 health care 

workers and 14 visitors became positive. The median 

age of 81 residents was high with most having several 

co-morbidities and eventually, 27% died. The 

contributing factors analyzed by the authors were: Staff 

members worked while symptomatic, Staff members 

worked in more than one facility, Inadequate familiarity 

and adherence to the standard, droplet and contact 

precautions and eye protection recommendations, 

challenges to implementing infection control practices 

including inadequate supplies of PPE and other items 

(e.g., Hand sanitizer), delayed recognition of cases 

because of low index of suspicion, limited testing 

availability and difficulty identifying persons with 

COVID-19 based on signs and symptoms alone. The 

authors concluded that “Long-term care facilities should 

take proactive steps to protect the health of residents and 

preserve the health care workforce by identifying and 

excluding potentially infected staff members and 

visitors, ensuring early recognition of potentially 

infected patients and implementing appropriate infection 

control measures” (McMichael et al., 2020; Wang et al., 

2020b). The hospital administration taking cognizance to 

the above research took proactive steps to contain the 

outbreak among health care workers. All health care 

workers who tested positive were immediately instructed 

to isolate themselves. Similarly, high risk contacts of 

positive individuals were sent on quarantine pro-actively 

and timely. Situation appropriate PPEs were provided 

and all health care workers were instructed to adhere to 

given rules for their protection. Surveillance was carried 

out and most of the 1605 health care workers employed 

at our facility were tested. This led to further case 

identification and lead to contact tracing, quarantine of 

close contacts and control of the outbreak.  

Movement Restriction 

Movement restrictions and mandatory social 

distancing are highly effective in controlling transmission 

and decrease transmission coefficient from 4 to 1.6 (and 

later less than 1 when quarantine is initiated) (Fang et al., 

2020). The institute administration promoted mandatory 

social distancing and necessary quarantine/isolation in our 

mitigation strategy. This led to control of the initial 

outbreak among our health care workers. Lower case 

reporting was achieved subsequently. 

Contact Tracing 

Ferretti et al. (2020) studied the impact of 2 

interventions which were contact tracing and case 

identification. Their model explains that if there is a delay 

in isolation and contact quarantine, there is less likelihood 

of it being effective at controlling the epidemic. The 

authors also support the use of a mobile phone app which 

is a form of digital contact tracing by keeping a temporary 

record of proximity events between individuals. This 

approach would not require coercive surveillance since the 

system can achieve epidemic suppression. This is a 

promising strategy. Epidemic control becomes feasible 

with contact tracing if the minimal delay can be achieved. 

The hospital administration’s approach in the present 

scenario was comparable. Rapid contact tracing was 

initiated and all contacts and positive individuals were 

encouraged to download the government of India’s 

contact tracing app (Arogya Setu) immediately when the 

outbreak was identified. 

Universal Testing Drive 

Gudbjartsson et al. (2020) found that targeted 

sampling was changed to random sampling in Ireland 
which was an open invitation to asymptomatic or mild 
cold symptoms. The authors found <1% had positive 
SARS-CoV-2 PCR. Lavezzo et al. (2020) assessed the 
role of mass testing in a town in Italy with a population 
of 3000. The entire town was quarantined for 14 days 

after the index case had died. The researchers found a 
high rate of asymptomatic infection and transmission 
upon universal testing. Two PCR samples were taken 12 
days apart and the authors found that 85 and 71% of the 
population took part in the survey. Prevalence decreased 
to 1.2% the second time from an initial 2.6%. A quarter 

of those positive on the second time point were new 
infections which the researchers found were due to 
contact with asymptomatic infected individuals either 
before lockdown or within their household. This 
substantiates the point that asymptomatic/pre-
symptomatic transmission plays a key role in the 

ongoing transmission of SARS-CoV-2. The effective 
reproductive number declined from 3 to 0.14 after the 
end of lockdown - effectively ending the outbreak. 
Studies with near - universal screening of various 
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populations are now becoming more available, finding a 
wide range of asymptomatic people with positive PCR 
Pregnant women in NYC-13.5% (87% of total 
infections); homeless shelter in Boston - 36% (a great 

majority of total infections); Town in Italy - <1% (41% 
of total infections); Iceland - <1% (43% of total 
infections) and cruise ship Diamond Princess - 9% (46% 
of total infections) (48-50) Thus, serological data shows 
SARS-CoV-2 has a significant iceberg effect. Our 
approach to control involved near universal testing of 

health care workers to understand the level of the 
outbreak and early outbreak control.  

Rigorous Sanitization Drive 

Liu et al. (2020b) measured viral RNA in various 

areas in 2 hospitals. They found that ventilation and 

sanitization played a significant role in the number of 

viral RNA copies detected. Ventilated areas had a lower 

RNA concentration as compared to unventilated areas 

like toilets. Also, a rigorous sanitization drive led to 

virtually undetectable detection of viral RNA. This led 

the hospital authorities to undertake a massive 

sanitization drive in the hospital.  

Strengths and Limitations 

Limitations of this study include its cross-sectional 

design, so associations between potential risk factors and 

outcomes of health and well-being may not be causal. In 

particular, participants with poorer well-being might 

differentially report superior preventive behaviors. We 

studied employees of a single institute, who may not be 

representative of other workforces. 

Strengths of the study include its overall high 

response rate, examination of employees who are not 

directly involved in health care and workplace factors. 

We are conducting repeated surveys to track changes in 

individual health and well-being over time and to allow 

more robust causal inferences. 

Conclusion 

The transmission potential of COVID-19 is very high 

and the number of cases may become largely 

unsustainable for the healthcare system in a very short-

time horizon. It is important to protect the healthcare 

force for effective epidemic management. We observed 

outbreak control with increased awareness, near 

universal testing, PPE provision, sanitization drive and 

promoting social distancing among health care workers. 

This study also brings forth the role of 

hydroxychloroquine prophylaxis, use of N95 mask and 

effect of early interventions in outbreak mitigation. 

Aggressive containment strategies are required to control 

COVID-19 spread and catastrophic outcomes for the 

healthcare system in the absence of a therapy/vaccine to 

avoid overwhelming the critical care capacity of any 

healthcare facility.  
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