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ABSTRACT

Objectives: “Post-COVID-19 syndrome,” which may be the new pandemic, has affected various domains of
quality of life; even among those who have recovered from mild COVID-19 disease. The aim of our study was
to explore the health, social and psychological impact on healthcare workers (HCWs) who have recovered from
active COVID-19 illness and highlight their needs post-recovery.

*Corresponding author: Materials and Methods: It was a web-based survey study. A total of 163 eligible consenting HCW's participated
Souvik Chaudhuri, in this survey. The Institutional Ethical Committee approval was obtained before study recruitment and the study
Department of Critical Care, was registered with the Clinical Trial Registry of India. Each participant responded to 25 questions.
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Manipal Academy of Higher Results: Among those participated, 51% were doctors, 32% were nurses and others were allied health professionals

and students. About 82% had mild COVID-19 illness and 40% required hospitalisation for COVID-19 treatment.

Education, Manipal, India. In the post-recovery period, 66% experienced health issues and fatigue on mild exertion was the most common

souvikchaudhuril207@gmail. symptom (42.94%). It was followed by anosmia and ageusia (21.47%), headache and myalgia (15.34%) and
com breathlessness (8.59%). About 82% HCW felt the need for a post-COVID-19 recovery health care unit. Potential
risk of infecting family members was the most common concern (53.46%) followed by the fear of contracting the
virus again (46.54%). About 35% of HCW experienced the fear of developing post-COVID-19 complications.
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Conclusion: Post-COVID-19 syndrome impacts all domains of quality of life. Fatigue, loss of taste and smell,

headache, myalgia and breathlessness continue to persist beyond recovery of active illness. Most of the HCW's
emphasised the need to set up post-COVID-19 care units. The fear of contracting the virus again and financial
drain due to hospital expenses continued to distress HCWs.
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INTRODUCTION

“Post-COVID-19 syndrome” has affected millions of COVID-19-recovered patients, with about
87% of hospitalised patients suffering from it."! Even those with mild COVID-19 are suffering
from persistent health issues after initial recovery."! Healthcare workers (HCWs) are always at a
high risk of infection due to the nature of their work and pose the risk of disease transmission
to their family members.”) With the ever-increasing number of post-COVID-19 patients, the
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new pandemic is the “post-COVID-19 syndrome”” Studies in
COVID-19-recovered patients are recognised as an important
need of the hour.” Even with the initial recovery, it is a battle
half won, and often, the post-COVID-19 issues continue to
linger. We wanted to assess and highlight the various health,
social and psychological issues faced by HCW themselves
after recovery from COVID-19 infection and need for setting-
up of post-COVID-19 clinics at health care establishments.
The aim of our study was to assess the health, social and
psychological impact on HCWs who had recovered from
COVID-19 and highlight their specific needs post-recovery.

MATERIALS AND METHODS

The study was a web-based single-centre survey study. It was
conducted over 8 weeks during January-March 2021. The
Institutional Ethics Committee permission was obtained
(KH/KMC IEC 714/2020) and Clinical Trial Registry of
India (CTRI) registration was done CTRI/2021/01/030430
before recruitment for the study.

Study design

The questions of the survey study were validated by six
experts from various fields of health care who had themselves
recovered from COVID-19. The questionnaire was then sent
as a weblink to the institutional authorities, which was then
sent by the institutional authorities to the respective HCW
who had recovered from COVID-19. The questionnaire
had a total of 25 questions, with 5 about demographics, 3
about their COVID-19 experience and remaining 17 about
the post-COVID period, incorporating health, social,
psychological issues and their change in behaviour and
practices in the post-COVID recovery period. The questions
were closed ended with more than 1 options in some, where it
was deemed necessary. Each HCW was allowed to participate
only once in the study.

Statistical analysis

The answers of the survey were analysed using the web-based
platform analysis tool and were expressed as percentage, with
depiction as bar graphs or pie charts.

RESULTS

Out of 163 participants, 51% were doctors, 32% were nurses,
9% were allied health professionals and 9% were students.
The demographics of the HCS are depicted in Table 1.

The majority of the participants did not require
hospitalisation during the COVID-19 disease period (60%).
Fever and myalgia (64%), headache (35%), cough (32%) and
sore throat (30%) were the predominant symptoms during
active illness [Figure 1].

Post-COVID-19 recovery, the most common health issue
was fatigue with mild exertion (43%), followed by loss of
taste and smell (21%), headache and myalgia (15%) and
breathlessness 9% [Figure 2].

Up to 28% of HCWs faced daily health issues post-recovery,
19% had health issues about 3-4 times per week and 44%
experienced them once in 2 weeks [Figure 3].

Majority of our HCW (85%) did not have any pre-existing
illnesses. A formidable majority (82%) of the HCW recovered
from COVID-19 expressed the need to have post-COVID-19
dedicated health care set ups in all hospitals [Figure 4].

Post-recovery, 71% were leading a healthier lifestyle, with
65% practising some form of physical exercise or yoga, and
47% taking health supplements, mostly multivitamins and
Vitamin C [Figure 5].

About 79% of HCW s never got their antibody levels checked
post-recovery, and 69% continued to be cautious about
infection control practices. The three major concerns among
HCW post-recovery were fear of contracting the virus again
in a more severe form (47%), risk of infecting family members
(53%) and developing post COVID-19 complications (35%)
[Figure 6].

About 51% of HCWs were anxious about getting
reinfected, and about half of those seek help of friends and
do meditation/yoga to relieve anxiety. About 78% of the
participants did not report any psychological issues but 32%
were stressed due to financial toxicity, which might arise out
of hospitalisation. Majority of the HCWs (84%) did not face
any sort of social stigma post-recovery.

Table 1: Demographics of the healthcare workers who had participated in the questionnaire study.
Category of HCW Doctors (51%) Nurses (31%)

Age group of HCW <30 years (52%)  30-40 years (32%)

Gender Male (41%) Female (59%)

Pre-existing comorbidities ~ Nil (80%) Hypertension (8%)

Category of COVID-19 Mild (82%) Moderate (7%)

Allied health
professional (9%)

40-50 years (11%)

Students (9%)

50-60 years (3%) >60 years 1%

Diabetes mellitus (4%)
Severe (1%)

Bronchial asthma (6%)
Unsure about
category (10%)

Other (6%)
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Figure 1: Chief complaints of the healthcare workers during the period of COVID-19 illness.
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Figure 2: Health issues affecting the healthcare workers in the post
COVID-19 period.

DISCUSSION

“Post-COVID-19 syndrome” refers to various physical and
psychological symptoms experienced by patients for 3 months
after recovery from active COVID-19 illness, despite receiving
adequate medical care during active COVID-19 illness.!"! The
syndrome is reported in 95% of the COVID-19-recovered
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study and found that these symptoms may be present in 35%
outpatients and 87% inpatients recovering from COVID-19
illness.™ There may be a myriad of symptoms that the
patient might continue to experience in the post-COVID-19
period.”! Severe fatigue, breathlessness, neuropsychological
disorders, memory impairment, anxiety, depression, pain,
persistent cough, difficulty in swallowing, voice change,
incontinence, diarrhoea and dysphagia can be present post-
recovery.”! This wide spectrum of symptoms encompassing
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Figure 4: Majority of healthcare workers who have recovered from
COVID-19 expressing the need to make “post COVID-19 recovery
clinics” mandatory in healthcare set-ups.
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Figure 5: Various supplements used by healthcare workers in the
post COVID-19 recovery period.
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Figure 6: Major concerns of the healthcare workers in the post
COVID-19 recovery period.

the post-COVID-19 recovery period is due to the fact that
COVID-19 is not just a respiratory disorder, but a multisystem
disease and so is “post-COVID-19 syndrome””® The presence
of fatigue with the mild exertion was the major component
of “post-COVID-19 syndrome” as identified by our study
participants; even though they had mild COVID-19. This
feature was similar to the findings of the previous studies on
post-COVID-19-recovered patients.*® Fatigue incorporates
multiple health issues such as breathlessness, cognitive
dysfunction and psychological distress.””! The cause of fatigue
has been correlated to anaemia, Vitamin D deficiency and
hypothyroidism.*”? However, breathlessness, which is a
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common symptom in post-COVID period, was found in
only 9% of our HCW, probably because the majority had
mild disease and breathlessness is usually a sequela of acute
respiratory distress syndrome.” The second most common
symptom in the post-COVID-recovered HCW in our study
was loss of taste and smell which is likely due to damage to
olfactory bulb by the virus.”! Persistence of headache and
myalgia, similar to that of our study even in non-hospitalised
patients, was also found in the study by Goértz et al.l'! The
establishment of a multidisciplinary team to address these
lingering health issues among all COVID-19-recovered
patients, more so for our own HCWSs require utmost
priority.® Such patients may require both pharmacological
and non-pharmacological treatments for the resolution of
above-mentioned issues.®! It is precisely for the evaluation
and assessment of these issues in the post-COVID-19-
recovered patient that mandatory follow-up clinics have been
advised.” The disturbing fact is that up to 50% of the HCW's
in our survey continue to face these health issues more than
3-4 times per week or even daily. For the assessment of the
health issues post-COVID-19, a functional status scale also
has been proposed.””) The scale has a Grade 0 for no limitation
in everyday life along with no symptoms, pain, depression
or anxiety and Grade 4 indicating severe limitations wherein
the COVID-19-recovered patient is dependent on nursing
care for dealing with the symptoms.”! Such objective
ordinal scales used to monitor post-COVID-19 functional
status will be extremely useful to monitor prognosis and
improvement of a COVID-19-recovered patient.”’ Previous
epidemic of coronaviruses has also led to post-recovery
pulmonary dysfunction, fatigue, myalgia, depression, anxiety
and reduction in the quality of life.*'? Thus, these post-
coronavirus health implications have been observed in the
past too, only need a greater emphasis and astute action in
the present pandemic scenario because of the massive scale
involved. Our survey shows that significant majority of the
HCWs who have recovered from COVID-19 have echoed the
need of post-COVID care clinics as a mandatory requirement.
Similar recommendations were voiced in previous literature
as well, where it has been stressed to follow-up the signs and
symptoms of post-COVID-19-recovered patients regularly.”’
Comprehensive post-COVID centre at Yale (RECOVERY)
programme is a model clinic for post-COVID-19 patients,
which should be implemented in India as well.'¥ The aim of
RECOVERY programme is to provide a holistic evaluation
of post-COVID-19 complications and issues, reduce the
pulmonary complications and resolve symptoms of post-
COVID-19 patients, including rehabilitation and cognitive
dysfunction.'” The post-COVID centre consists of four
aspects — referral pathway, initial assessment, subsequent
care and disposition.'” The referral pathway includes a pre-
discharge respiratory and physical evaluation, and the initial
assessment consists of pulmonary consultation, pulmonary
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imaging like computerised tomography, pulmonary function
tests along with mental health screening.”! These steps
were followed up by subsequent care stage, which include
pulmonary rehabilitation and extrapulmonary diagnostics
as well.™ Similar clinics may be set up at hospitals in India
to cater to the ever-increasing needs of post-COVID-19-
recovered patients as well as the HCW on a priority basis, as
it will serve a long way to ameliorate the health issues faced
post-recovery. Just like the RECOVERY program design, the
clinics should cater to all the categories of COVID-recovered
patients, mild, moderate or severe, and will be key components
of hospitals in the coming years of post-pandemic era.[!>!*

It has also been recommended that post-COVID-19 recovery,
patients should lead a healthy lifestyle, have nutritious
foods to enhance immunity and do regular physical activity,
breathing exercises or yoga.l”! Likewise, HCW, in our survey,
post-recovery was focussed on a nutritious diet (71%) and a
majority (65%) were practising some form of physical activity,
which was in tune with the recommendations. However,
only 46% were taking health supplements. A majority of
those taking supplements were having Vitamin C and other
multivitamins. HCWs seem to be more aware of the role of
Vitamin C in prevention and enhanced recovery as well as
the anti-inflammatory, antioxidant and antiviral effects of
Vitamin C.*! About 22% of the HCW got their antibody levels
checked post-COVID-19. Even though the level of antibody
is highly variable post-COVID-19, antibody monitoring has
been advised in studies to reduce reinfection.*”? However,
with the advent of vaccines given to HCW on a priority basis,
further recommendations are required and awaited. Post-
vaccination with messenger RNA vaccine, mRNA-1273 and
adequate neutralising antibodies have been detected on day
119 post-vaccination."” Natural infection without vaccination
produces an unpredictable antibody longevity."*!*! The HCW
probably knew the fact that natural antibodies were not
enough to provide reinfection, and thus, about 70% of HCWs
in our survey were implementing infection control practice
even after getting the recovery from the infection. However,
they had the fear of contracting the virus again and risk of
infecting family members. One positive outcome which
we found in our survey was that up to 78% of HCWs did
not report any psychological issues and 51% never had any
anxiety issues. This is in contrast to the study done by Selvaraj
et al. and Chaudhuri et al., where a majority of the HCWs
had psychological morbidity and anxiety.?**) This variation
and reduction in the anxiety and psychological issues
could be due to two reasons. First, the participants in our
survey had already suffered and successfully recovered from
COVID-19 and that probably lead to reduction in the anxiety
and psychological symptoms. Second, with the number of
COVID-19 cases decreasing countrywide and vaccination
drive being seen over the horizon at the time of the study, the
HCW would have been relieved of the on-going stress. HCW's
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have been known to be more resolute and diligent at the
workplace than general population.?? With the initial tide of
apprehension passing off, when there was no known effective
treatment and no possibility of vaccination evident, HCWs
have now become more resilient mentally while caring for
COVID-19-positive patients. However, another worrisome
fact is the recent appearance of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) variants in many
nations with genetic variability.”® Thus, the psychological
issues faced by HCW may show waxing and waning as per
the prevailing scenario. Factors such as effective COVID-19
treatment availability and vaccination may ameliorate the
anxiety issues whereas the new genetic variations of SARS-
CoV-2 may accentuate the stress of HCW. Rather, financial
stress due to hospital expenditure of self and family pre-
occupied the minds of the HCW post-COVID-19 recovery
in up to 32% of respondents. Recommendations on wellness
of HCW during pandemic era have suggested individualised
hassle free access to health resources for HCW.**! The same
should also apply to their families, to relieve the stress of
finances due to hospital expenditure.

COVID-19 being a multisystemic disease requires a vigilant
follow-up post-recovery as the chronicity of the disease has
been elucidated in literature.” HCWs who have recovered
from COVID-19 have the simmering effects of the disease
and urge for well-structured post-COVID-19 clinics. Such
clinics will not only be of tremendous significance to our
frontline warriors who have battled COVID-19 and got the
initial victory, but also help us understand the disease course
in the long run. Post-acute COVID-19 (“long COVID”) is
the new pandemic which is exasperating our HCW and may
strike those with mild COVID-19 disease as well.*

Our study had few limitations. Even though we intended to
have a larger sample size, there was a lack of inclination to
participate in the study from many HCWs who have recovered
from COVID-19, due to a relatively smaller sample size. It was
a single-centre study. Majority of our respondents were in the
younger age group and the results may have been different if the
majority were >60 years. We did not use any physical disability
scale in our survey, which could have been more informative.

CONCLUSION

Health issues such as fatigue, headache and myalgia, loss
of taste and smell continue to persist among HCW even
after recovery from COVID-19, which is a quality of life
concern. Most of the participants felt the need to set up
post-COVID-19 health care units in all hospitals. A majority
of HCWs have adopted a healthier lifestyle and pursue
physical activity. Multivitamins and Vitamin C are the most
common health supplements chosen by HCWs who have
recovered from COVID-19. The fear of contracting the virus
again, infecting family members, having post-COVID-19
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complications and financial drain due to hospital expenses
continue to impact the HCW in the post-COVID-19
recovery period.
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