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A b s t r ac t
Introduction: COVID-19 epidemic caused by SARS-CoV-2 has progressed into a pandemic. The effect of the virus on healthcare workers (HCWs)
is immense and they are one of the highest risk groups in terms of exposure to infection. This study was done to understand the severity of
disease in HCWs when they do get infected by SARS-CoV-2 so that we can be better prepared for such future outbreaks of infections.
Materials and methods: Healthcare workers affected by SARS COVID-19 infection were identified from March 2020 to December 2020, and a
questionnaire regarding clinical profile, course of illness, source of infection, pre-exposure prophylaxis, CT value, CTSS score, vaccination-related
information, etc., were collected and analyzed.
Results: Out of 133 HCWs, 77.4% had mild disease, 18% had moderate disease, and 4.5% had severe disease. All patients with severe disease
belonged to the 35–55 years age-group. About 64.4% of HCWs who had got an HRCT-chest done had a CT severity score of less than 8 out of 25,
60.1% HCWs were home quarantined only, 33% of those who required hospital admission were admitted for less than 15 days, 88.7% HCWs did
not require any ventilatory supports, 9% of the HCWs were given plasma therapy, post hoc analysis (Bonferroni) indicated a significantly lower
mean cycle threshold value (higher viral load) in severe disease than a mild disease in healthcare workers.
Conclusion: There was no significant difference in the severity of distribution according to gender, prophylaxis, contact history, duration of
hospital stay, ventilatory support, and receiving plasma therapy. CT severity scores positively correlated with disease severity in HCWs.
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Introduction

1–5,8,9

In November 2020, a novel β-coronavirus called SARS coronavirus
can cause mild diseases such as the common cold, while other
severe respiratory viral diseases caused by them include the Middle
East respiratory syndrome (MERS) and severe acute respiratory
syndrome (SARS).
COVID-19 epidemic has progressed into a pandemic. The
spectrum of the disease ranges from asymptomatic to severe
life-threatening diseases. Mild disease with no pneumonia is the
most common presentation noted in 81%, with the severe or critical
disease in the remaining 19%.
The effect of the virus on healthcare workers (HCWs) is
immense, and being on the frontlines of this pandemic, they are
one of the highest risk groups of exposure to infection. Several
challenges are faced by HCWs, ranging from unavailability of
personal protective equipment, drug scarcity in case of infection,
unavailability of effective pre-exposure prophylaxis, and
vaccine shortage. The detrimental effect on the mental health
of this pandemic on HCWs is also huge, ranging from anxiety,
depression to persistent stress.
This study aims to evaluate the clinical and laboratory profile of
COVID-19 infected HCWs at a tertiary care hospital in Jaipur, Rajasthan.

M at e r i a l s

and

Methods

This is a single-center study conducted at Mahatma Gandhi
Hospital, Jaipur, Rajasthan, India; a tertiary care center, and included
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healthcare workers who tested positive for COVID-19 by RT-PCR in
the time period between March 2020 and December 2020.
HCWs who were infected with SARS COVID-19 in our tertiary
care center in Jaipur, a questionnaire regarding questions about
the age-group, the probable source of infection, symptom profile,
CT value, CTSS score, duration of hospital stay, pre-exposure
prophylaxis, vaccination if taken or planning to take, etc. The
disease severity in symptomatic patients was classified as per
WHO severity classification1:
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Mild disease—Symptomatic patients with no evidence of viral
pneumonia or hypoxia (respiratory rate <24/minute, SpO2 >94%
on room air)
Moderate disease—Clinical signs of pneumonia (fever, cough,
dyspnea, fast breathing); maintaining SpO2 90–94% on room air
and respiratory rate 24–30/minute
Severe disease—Signs of severe pneumonia (Respiratory rate
>30/minute, SpO2 <90% on room air).

Normally distributed variables are as frequencies and percentages.
The t-test was conducted to compare continuous variables and
the one-way ANOVA was used to analyze categorical variables. A
p-value <0.05 was considered as statistically significant.

R e s u lts
A total of 150 HCWs were identified and 133 agreed to give consent
and relevant information.
Out of the 133 HCWs, 77.4% had mild disease, 18% had
moderate and 4.5% had severe disease. In the age-group <35 years,
78% had mild, 21% had moderate disease and 0% had severe
disease. Nearly 62.5% were of age-group <35 years of age. In the
age-group 35–55 years, 66% had mild, 13% had moderate disease,
and 20% had severe disease. In the age-group >55 years, 90% had
mild, 10% had moderate disease, and 0% had severe disease (Tables 1
and 2, Figs 1 and 2).
Around 71.4% affected HCWs were male and 28.6% affected
HCWs were females. Nearly 74% of male HCWs had mild disease,
19% had moderate, and 6.3% had severe disease. About 84% of
female HCWs had mild disease, 15.7% had moderate, and 0% had
severe disease (Fig. 3 and Table 3).
Nearly 64.4% of HCWs who had got an HRCT-chest done had
a CT severity score of less than 8 out of 25, 29.9% had a score
between 8 and 15, and 5.6% had a score more than 15. 85. 5% HCWs

who had a CT score less than 8/25 had mild disease, 14.4% had
moderate, and 0% had severe disease. Around 56.2% of the HCWs
who had a CT score between 8 and 15 had mild disease, 28.1% had
moderate disease, and 15.6% had severe disease. About 33.3% of
the HCWs who had a CT score above 15/25 had mild disease, 50%
had moderate, and 16.7% had severe disease (Fig. 4 and Table 3).
Around 60.1% HCWs were home quarantined only, 3% took
treatment from a daycare center, and 38.6% were admitted to
a hospital. Nearly 81.2% of those who were home quarantined
had mild disease, 18.7% had moderate and 0% had severe
disease. Around 50% of those who were admitted in daycare
had mild disease, 0% had moderate and 50% had severe
disease. Nearly 73.4% of those who were admitted to a hospital
had mild disease, 18.3% had moderate and 8.1% had severe
disease (Table 5).
About 83% of those who had COVID-19 infection had a
history of known contact with a COVID-positive person in the last
7 days, while 37.5% did not have any known contact history. More
than 75% (75.9%) of HCWs who had a history of known contact
with a COVID-positive person in the last 7 days had mild disease,
while 19.2% had moderate and 4.8% severe disease. About 80% of
HCWs who had no history of known contact with a COVID-positive
person in the last 7 days had mild disease, while 16% had moderate
and 4% severe disease (Tables 6 and 7).
More than 30% (33%) of those who required hospital admission
were admitted for less than 15 days, 6.7% were admitted for more
than 15 days. Nearly 77.2% of those who were admitted to a hospital
for less than 15 days had mild disease, 13.6% had moderate disease,
and 9% had severe disease. Around 44.4% of those who were
admitted to a hospital for less than 15 days had mild disease, 33.3%
had moderate disease, and 22.2% had severe disease. About 81% of
those who were not admitted in a hospital had mild disease, 18.7%
had moderate disease, and 0% had severe disease. Of those who were

Table 1: Distribution of severity according to age
Total n (%)
Age (n, %)
<35 years (83 patients, 62.5%)
35–55 years (30 patients, 22.5%)
>55 years (20 patients, 15%)

Mild

Moderate

Severe

p-value

103 (77.4%)

24 (18%)

6 (4.5%)

–

65 (78%)
20 (66%)

18 (21%)
4 (13%)

0 (0%)
6 (20%)

0.029

18 (90%)

2 (10%)

0 (0%)

Fig. 1: Distribution of severity according to the total no. of patients
10

Fig. 2: Distribution of severity according to age
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admitted to the hospital, 18.8% required admission to ICU. About 20%
of those who required admission to the ICU had mild disease, 40%
had moderate disease, and 40% had severe disease. Around 36% of
those who did not require admission to the ICU had mild disease,
11.6% had moderate disease, and 4.6% had severe disease (Table 8).
Of those who were admitted to the ICU, 9.7% required just
oxygen support by NRM/high flow oxygen mask, 0.7% required
BiPAP support, 0.7% required CPAP support, and 0% required
no supports. Nearly 88.7% HCWs did not require any ventilatory
supports. About 38% of those who required oxygen support had
mild disease, 15.3% had moderate disease, and 46% had severe
disease. 100% of those who required BiPAP support had mild
disease, 0% had moderate disease and 0% had severe disease. 0%
of those who required CPAP support had mild disease, 100% had
moderate disease, and 0% had severe disease. About 0% of the
HCWs required mechanical ventilation (Table 9).
Around 9% of the HCWs were given plasma therapy; of them,
66.6% had mild disease, 25% had moderate disease, and 8.3% had
severe disease. Nearly 78.5% of those who did not require plasma
therapy had mild disease, 17.3% had moderate, and 4.1% had severe
disease. About 75% of the COVID infected HCWs wanted to get a
vaccination for future COVID-19 infections; of those 79% had mild
disease, 18% had moderate, and 35 had severe disease (Table 10).
Post hoc analysis (Bonferroni) indicated a significantly lower
mean cycle threshold value (higher viral load) in severe disease
than mild disease in healthcare workers.

Discussion
Due to working in close contact with COVID-19 patients, HCWs are at
an increased risk of contracting COVID-19 infection. Of all the HCWs
in our study, 77% had mild, 18% had moderate, and 4.5% had severe
COVID disease (Table 1). No HCW died due to COVID-19 in our study
population. This matches with the results from Ochoa et al.2 who
reported the prevalence of severe COVID-19 at 5%; however, they
also reported a mortality rate of 0.5% in their study cohort.
About 78% HCWs aged less than 35 years had mild disease
while 20% aged between 35 and 55 years had severe disease.
All the patients with severe disease belonged to the agegroup of 35–55 years. 90% of patients aged >55 years had mild
disease. There was a significant difference in the distribution of
severity according to age-groups (p-value 0.029). According to
Gholami et al.,3 the mean age of HCWs affected by COVID-19 was
38.7 years. Kim et al.4 found that the mean age of HCWs affected
by COVID-19 was 43 years, whereas the mean age for non-HCWs
was 53 years, which was significantly different.
Out of 133 HCWs affected with COVID-19, 95 were male and
38 were female. According to Maskari et al.,5 64% of the infected

HCWs were females, while in the USA females constituted 73% of
the infected HCWs, in China, they consisted of one-third of infected
HCWs and 53.5% in Iran. In our study, 74% of male HCWS had the mild
disease while 84% female HCWs had mild disease. All the severe cases
were males, but there was no significant difference in the distribution
of severity according to gender in our study (p-value 0.241).
About 26 out of 133 patients did not undergo a CT scan to assess
lung involvement. There was a highly significant difference in the
distribution of CT severity score versus clinical severity (p-value
<0.001). Saeed et al.6 found that the 25 point CT severity scoring
system which was devised for assessment of ARDS in SARS patients,
correlated well with the clinical severity of COVID-19. Our results
indicate that the same score is also applicable for assessing severity
in HCWs infected with COVID-19.
All the patients with severe disease required either admission
or treatment in a daycare facility, whereas 81.2% of the patients
who were quarantined had the only mild disease (Table 1). About
53 patients (39.8% of total) required admission or daycare treatment,
with 44 patients requiring <15 days of hospital stay and 9 patients
requiring >15 days hospital stay. No HCW suffered mortality in our
study. A systematic review and meta-analysis of COVID-19 and HCWs
found the prevalence of hospitalization in HCWs at 15.1%, and death
at 1.5%.3 There was a non-significant difference in the distribution of
severity in patients based on the duration of hospital stay in our study.
A positive history of contact with a confirmed COVID-19 patient
was present in 83 patients, out of which 75.9% had mild disease.
Out of the 50 patients with no history of contact with a confirmed
COVID-19 positive patient, 80% had mild disease. There was no
significant difference in the distribution of severity according to

Fig. 3: Distribution of severity according to gender

Table 2: Distribution of severity according to gender
Gender (n, %)

Mild

Moderate

Severe

p-value
0.241

Male (95 patients, 71.5%)

71 (74%)

18 (19%)

6 (6.3%)

Female (38 patients, 28.5%)

32 (84%)

6 (15.7%)

0 (0%)

Table 3: Distribution of severity according to CT severity score
CT severity score (n=107)

Mild

Moderate

Severe

p-value

<8 (69 patients, 64.4%)
8–15 (32 patients, 29.9%)

59 (85.5%)
18 (56.2%)

10 (14.4%)
9 (28.1%)

0 (0%)
5 (15.6%)

<0.001

>15 (6 patients, 5.6%)

2 (33.3%)

3 (50%)

1 (16.7%)
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Fig. 4: Distribution of severity according to CT severity score

the history of contact (p-value 0.862). Maskari et al.5 reported that
HCWs were at a significantly higher risk of exposure to COVID-19,
particularly for healthcare-acquired infections. Analysis of UK
Biobank participants revealed that HCWs had seven times higher
relative risk of severe COVID-19.7
In our study, 10 patients required ICU stay, and 80% of
these cases presented initially with moderate or severe disease
(statistically significant, p-value <0.001, Table 1). No HCW in our
study required mechanical ventilatory support, whereas one patient
each required BiPAP and CPAP support, who initially presented with
mild and moderate disease severity respectively. All the severe
patients required only oxygen support. There was no significant
difference in the distribution of severity among HCWs requiring
various ventilatory support (p-value 0.355). Kim et al.4 reported that
non-HCWs were more likely to require ICU admission as compared
to HCWs (12% vs 4%) and were also more likely to require invasive
mechanical ventilation (10% vs 3%).

Table 4: Distribution of severity according to place of treatment
Place of treatment (n, %)

Mild

Moderate

Severe

p-value

Home quarantined (80 patients, 60.1%)
Daycare (4 patients, 3%)

65 (81.2%)
2 (50%)

15 (18.7%)
0 (0%)

0 (0%)
2 (50%)

0.041

Admitted (49 patients, 36.8%)

36 (73.4%)

9 (18.3%)

4 (8.1%)

Table 5: Distribution of severity according to contact history
Contact history (n, %)

Mild

Moderate

Severe

p-value

Yes (83 patients, 62.4%)

63 (75.9%)

16 (19.2%)

4 (4.8%)

0.862

No (50 patients, 37.5%)

40 (80%)

8 (16%)

2 (4%)

Table 6: Distribution of severity according to duration of hospital stay
Duration of hospital stay if required (n, %)
<15 days (44 patients, 33%)
>15 days (9 patients, 6.7%)
Not admitted (80 patients, 60.1%)

Mild

Moderate

Severe

p-value

34 (77.2%)
4 (44.4%)

6 (13.6%)
3 (33.3%)

4 (9%)
2 (22.2%)

0.116

65 (81%)

15 (18.7%)

0

Table 7: Distribution of severity according to ICU admission
Mild

Moderate

Severe

p-value

Yes (10 patients, 18.8%)

ICU admission if required (n, %)

2 (20%)

4 (40%)

4 (40%)

<0.001

No (43 patients, 81.1%)

36 (83%)

5 (11.6%)

2 (4.6%)

Mild

Moderate

Severe

p-value

5 (38%)
1 (100%)
0 (0%)
0 (0%)

2 (15.3%)
0 (0%)
1 (100%)
0 (0%)

6 (46%)
0 (0%)
0 (0%)
0 (0%)

0.355

97 (82.2%)

21 (17.7%)

0 (0%)

Table 8: Distribution of severity according to ventilatory support
Ventilatory support (n, %)
Oxygen (13 patients, 9.7%)
BiPAP (1 patient, 0.7%)
CPAP (1 patient, 0.7%)
Mechanical ventilation (0 patients, 0%)
No support (118 patients, 88.7%)

Table 9: Distribution of severity according to plasma therapy
Plasma therapy (n, %)

Mild

Moderate

Severe

p-value

Yes (12 patients, 9%)

8 (66.6%)

3 (25%)

1 (8.3%)

0.615

No (121 patients, 90.9%)

95 (78.5%)

21 (17.3%)

5 (4.1%)

12
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Table 10: Distribution of severity according to mean cycle threshold value
Total ‘n’ (n=100)
Cycle threshold value
Mean±SD

Mild

Moderate

Severe

p-value

79 (79%)

18 (18%)

3 (3%)

–

23.78 ± 6.8823.78

20.61 ± 3.53

12.33 ± 0.58

0.003

A total of 12 HCWs received plasma therapy, with no significant
difference of distribution of severity among patients who received
plasma therapy vs those who did not (p-value 0.615). Disease severity
did not affect HCWs decision to get vaccinated for COVID-19.
The mean cycle threshold value in the COVID RT-PCR assay
was 23.78 in the mild group, 20.61 in the moderate group, and 12.33 in
the severe group (statistically significant, p-value 0.003). This contrasts
with the results from Shah et al.,8 who were unable to demonstrate any
correlation between cycle threshold values and severity of the disease.
This was also reflected in the Indian Council of Medical Research’s
advisory on the correlation of COVID-19 severity with Ct values on
RT-PCR, where they recommended not rely on numerical Ct values for
determining treatment protocols or infectiousness.9 Larger studies are
required to assess this correlation accurately with respect to HCWs.

C o n c lu s i o n
Out of 133 cases of COVID-19 infected HCWs at our hospital,
maximum cases were clinically mild (77.4%). All the cases of severe
COVID-19 belonged to the age-group of 35–55 years. There was no
significant difference in the severity of distribution according to gender,
contact history, duration of hospital stay, ventilatory support, and
receiving plasma therapy. CT severity scores positively correlated with
disease severity in HCWs. Ten HCWs required ICU admission, with 80%
having the mild or moderate disease at presentation. Unlike previous
studies, cycle threshold value correlated with disease severity in HCWs.
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