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Abstract

Introduction

Frontline healthcare workers (FLHCWs) have been persuaded to work this coronavirus disease (COVID)
pandemic way in and out but the pandemic has not subsided. The persistence of symptoms after COVID
infection, especially chest symptoms like early fatigue with breathlessness, has been documented very well.
However, FLHCWs have repeatedly caught the COVID infection and have been working in traumatic and
helpless situations since the pandemic started. Post-COVID infection, quality of life (QOL) and sleep are
greatly affected, regardless of the time elapsed since discharge or recovery. The continuous assessment of
COVID-infected persons for post-COVID sequelae is an important and effective step to reduce
complications.

Materials and methods

This was a cross-sectional study conducted for a period of one year at R.L. Jalappa Hospital and Research
Center, Kolar, and SNR District Hospital, Kolar, which were designated COVID care centers. FLHCWs working
in these centers who had contracted COVID infection at least once, who were more than 18 years and less
than 30 years, and who had experience of less than five years irrespective of their vaccination status were
included in the study. FLHCWs with COVID-related health illnesses, which needed ICU admission and
prolonged hospital admission, were excluded. To assess QOL, the WHO Quality of Life Brief Version
(WHOQOL-BREF) questionnaire was used. To assess sleepiness, the Epworth daytime sleepiness scale was
used. The study was started after the institutional ethical committee's clearance was obtained.

Results

A total of 201 healthcare workers (HCWs) completed the survey. Of the participants, 119 (59.2%) were male,
107 (53.2%) were junior residents, 134 (66.7%) were unmarried, and 171 (85.1%) said they followed regular
shifts. Male HCWs had higher scores in the psychological, social relationship, and environmental domains of
QoL. Consultants had higher scores in all domains of QoL. Married HCWs had higher scores in the physical,
psychological, and social relationship domains of QoL. Out of 201 FLHCWs, 67 (33.3%) had moderate
excessive daytime sleep, and 25 (12.4%) had severe excessive daytime sleep. Few factors like gender,
occupation, duration of work in the hospital, and regular shifts were statistically significant factors
associated with daytime sleepiness.

Conclusion

The present study has shown that even after the COVID vaccination doses received by the HCWs, sleep and
Qol have still been impaired among infected younger healthcare staff. Acceptable and righteous efforts must
be made by the institutions for proper policymaking to manage such infectious outbreaks in the future.

Categories: Preventive Medicine, Psychiatry, Occupational Health
Keywords: covid-19, healthcare workers, frontline healthcare workers, covid care center, post covid, quality of life,
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Introduction

Since the outbreak of coronavirus disease 2019 (COVID-19) in Wuhan, China, the world started witnessing a
pandemic. The COVID-19 waves have fragmented the world of health care. Frontline healthcare workers
(FLHCWs) have been forced to work this pandemic way in and out but the pandemic has not subsided [1].
Even in non-hospitalized workers, COVID has affected the health of the victims, and its post-sequelae has
been less studied. Persistence of symptoms post-COVID, especially chest symptoms like early fatigue with
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breathlessness, has been documented very well [2,3]. A study done by Lee et al. in China has shown

that in re-confirmed cases of COVID-19, physical symptoms after quarantine persisted along with feelings
of depression and psychological stress. These can have a significant effect on the health of infected
individuals [4]. A study done by Wu et al. has also shown that all symptoms that are caught after getting
infected with COVID do not subside and require repeated consultations with the various specialties and
treatment modalities [5]. Long-duration COVID symptoms can persist for one to three months after recovery
even from a single infection leading to long absenteeism hampering productivity and quality of life (QoL)
significantly. However, FLHCWs have repeatedly caught the COVID infection and have been working in
traumatic and helpless situations since the pandemic started. The post-COVID syndrome can also have an
adverse effect on the mental health of an individual. Post-COVID complications can be severe, leading to
hospitalization and disability [6].

Post-COVID infection, QoL and sleep are greatly affected, regardless of the time elapsed since discharge or
recovery. The ongoing assessment of COVID-infected persons for post-COVID sequelae is an important and
effective step to reduce complications. There have been enormous consequences on the health of FLHCWs

as they have worked relentlessly, sometimes without scheduled breaks, extended isolation, and quarantine
post-exposure to suspect cases, with very less family time after exposure to the novel virus even in the era of
post-vaccination for COVID [7,8]. Owing to the ongoing COVID-19 pandemic, it is a reality that the world
has started to live with the novel coronavirus, and hence, it is imperative to examine the QoL to facilitate the
rehabilitation of healthcare workers (HCWs), which most health institutions lack. The present COVID
pandemic has also put the healthcare staff in a tricky situation where aged, well-experienced, and veteran
healthcare staffs were auxiliary healthcare staff, and younger staff with immature stress management, little
positive attitude toward the pandemic illness, and poor communication skills were FLHCWs working in
COVID infective wards, intensive care units (ICU), isolation wards, and screening outpatient departments [9].
A study done in Japan among newer and younger HCWs working in COVID hospitals showed that younger
health workers were at higher risk for developing adverse health outcomes, especially related to their mental
health status, and a possible reason explained for this is fear of catching infection as they are at a greater risk
being a frontline worker, with relative inexperience in treating contagious diseases, economic concerns, and
poor pay during pandemic followed by not much psychological support from the social circle [10]. A study
done in Canada among fresher HCWs recruited during the pandemic for COVID care showed that they
required immense attention as there was a transition from academic performances to real-time life scenarios
[11]. A study done in Korea showed that the younger health workforce was at higher risk of mental illness and
work-related burnout because the younger HCWs were less experienced, had little training, and the
unfamiliarity of their tasks increased their stress; younger individuals tend to be more involved in leisure
activities and private social gatherings than their older counterparts, and their burnout may naturally be
aggravated due to the restrictions imposed on these activities due to the COVID-19 infection [12]. Sleep is
very essential for a better QoL, and HCWs were denied this during the pandemic. A study done in the USA
among HCWs showed that three out of four HCWs had insomnia symptoms during the pandemic, which can
directly affect their psychological well-being. Mental health stress can get aggravated because of poor sleep
hygiene and impairs their QoL [13]. Adequate sleep and reasonable stress relief are considered indispensable
elements of health, general well-being, and proper daily functioning. Insomnia might bring down clinicians’
QoL by leading to cognitive dysfunction, physical discomfort, and job burnout [14].

With this background, the study was started with the objective to assess the QoL and sleepiness among
COVID-infected younger HCWs working in designated COVID care centers.

Materials And Methods

This present study was a hospital-based cross-sectional study conducted at R.L. Jalappa Hospital and
Research Center, Kolar, and SNR District Hospital, Kolar, which were designated COVID care centers since
the start of the COVID pandemic. Both these centers covered a population of more than five lakhs. The study
was done for a period of one year from January 2022 to December 2022. FLHCWs working in these centers
who had contracted COVID infection at least once, who were more than 18 years and less than 30 years, and
who had experienced less than five years of healthcare service irrespective of their vaccination status were
included in the study. FLHCWs with COVID-related health illness which needed ICU admission, prolonged
intubation, or any established complications of COVID like mucormycosis, manifestations of end-organ
damage like acute respiratory distress syndrome (ARDS), cardiac injuries (ventricular arrhythmias and
hemodynamic instability), thrombotic manifestations, and renal, hepatic, and gastrointestinal damage were
excluded from the study. The sample size was calculated by OpenEpi (free online sample size calculation
software). Sample size calculation considering the expected standard deviation (SD) of the QoL score in the
FLHCWs as 25.4 and a tolerable error of 5% at a 95% confidence interval, the minimum sample size came out
to be 100 [13]. For socio-demographic details, a pretested semi-structured questionnaire was used [15].

To assess QoL among younger HCWs, the WHO Quality of Life Brief Version (WHOQOL-BREF) questionnaire
was used. The scale contains 26 items related to the different aspects of QoL. The scale provides a score in
four different domains of QoL, namely, physical, psychological, social, and environmental. The physical
domain looks for pain, discomfort, energy, and fatigue. The psychological domain looks for positive feelings,
thinking and learning, self-esteem, body image, and negative feelings. The social domain looks for social
relationships, social support, and social living. The environment domain looks for physical safety, security,
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home, and social care, along with financial resources. Each item of the WHOQOL-BREEF is scored from 1 to 5
on a response scale, which is stipulated as a five-point ordinal scale [16].

To assess sleepiness, the Epworth daytime sleepiness scale (ESS) was used. All ESS item scores are intended
to be integers (0-3). Scores ranging from 0 to 5 indicate lower normal daytime sleepiness, 6-10

indicate higher normal daytime sleepiness, 11-12 indicate mild excessive daytime sleepiness, 13-15
indicate moderate excessive daytime sleepiness, and 16-24 indicate severe excessive daytime sleepiness
[17]. A cut-off of more than 10 is considered daytime sleepiness [18].

A list of younger FLHCWs fitting our inclusion and exclusion criteria from both COVID care centers was
prepared. A total of 285 HCWs fitted the criteria out of which 201 completed the survey, which lasted not
more than 20 minutes.

Ethical considerations

Informed written consent was taken from the study participants by informing them of the benefits and risks
involved in the study. Study participants' autonomy and confidentiality were maintained. The study was
started after obtaining clearance from the Institutional Ethics Committee, Sri Devaraj Urs Medical

College (approval no.: DMC/KLR/IEC/406/2022-23).

Statistical analysis

All data were coded and entered into Microsoft Excel (Microsoft, Redmond, WA) and analyzed using SPSS
version 22 (IBM Corp., Armonk, NY). After testing for normality of data by Shapiro-Wilk test and Q-Q

plot, descriptive statistics like percentage, mean, and standard deviation were applied. Inferential statistical
tests like the chi-square test were applied to find out the association between various factors. Student's t-
test and ANOVA with post hoc Bonferroni corrections were used to compare between groups. The difference
and association were expressed as statistically significant at a p-value less than 0.05. Regression analysis
was done to identify the factors.

Results

Out of 201 FLHCWs, 119 (59.2%) were male, 107 (53.2%) were junior residents, 134 (66.7%) were unmarried,
96 (47.8%) had contracted infection only once, 114 (56.7%) had received the second dose of COVID
vaccination, 56 (27.9%) had been hospitalized because of COVID infection despite vaccination, 136 (67.7%)
worked in COVID wards/COVID ICU more than eight hours, 171 (85.1%) follow regular shifts, 27 (13.4%)
smoke cigarette daily, and 28 (13.9%) consumed alcohol once in a week (Table 7).
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Clinico-social factors

Gender

Occupation

Marital status

How many times did you contract COVID?

Vaccination status

Hours of work in the hospital

Regular shifts followed

Smoke cigarette daily

Consume alcohol weekly

Admitted to the hospital for COVID-19 infection?

Male

Female

Junior Residents
Consultants
Nursing staff
Married
Unmarried

Only once

Twice

More than 2 times
First dose
Second dose
Precautionary dose
Less than 8 hours
More than 8 hours
Yes

No

Yes

No

Yes

No

Yes

No

Frequency
119

82

107

25

69

67

134

96

36

69

114
83
65
136
171
30
27
174
28
173
56

145

TABLE 1: Distribution of healthcare workers according to clinico-social factors

Percent

59.2

40.8

53.2

12.4

34.3

33.3

34.3

86.1

27.9

721

Male HCWs had higher scores in the psychological, social relationship, and environment domains of QoL
compared with female HCWs, and this difference was statistically significant. Consultants had higher scores
in all domains of QoL compared with junior residents and nursing staff, and this difference was statistically
significant. Married HCWs had higher scores in the physical, psychological, and social relationship domain
of QoL compared with unmarried HCWs, and this difference was statistically significant. HCWs who followed
regular shifts had higher scores in the physical health and environmental domain of QoL compared with
those who did not follow regular shifts, and this difference was statistically significant. HCWs who were
admitted to the hospital had higher scores in the environmental domain of QoL, and these differences were

statistically significant (Table 2).
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Physical Psychological Social .
) ) Environment
health health relationship
Male 237+32 20729 20.7+£29 29.0+4.2
Gender Female 235+35 19.7+26 19.7+26 27.3+4.0
p-value 0.6 0.014 0.014 0.007
Junior residents 22.3+3.6 19.8+3.2 19.8+3.2 27.4+49
Consultants 256+23 221+20 221+20 31.2+26
Occupation
Nursing staff 250+21 205+2.0 20.5+2.0 281+27
p-value 0.001 0.001 0.001 0.001
Married 24.8+3.1 21.2+24 212+24 28.8+4.0
Marital status Unmarried/separated/divorced 23.0 + 3.3 19.9+29 19.9+29 28.0+4.3
p-value 0.01 0.01 0.01 0.24
Once 243+32 20725 20.7+25 289+3.7
Twice 226+36 203+3.2 20.2+3.2 28.0+54
Contracted COVID infection
More than twice 23:2/+13:2 19729 19.7+29 27.6+4.1
p-value 0.01 0.6 0.8 0.2
First dose 25 E5EE3Y8 19.2+£1.2 19.2 #1.2 255+1.2
Second dose 238+33 20129 20.1+£29 28.1+3.9
Vaccination status
Precautionary dose 23.5+3.4 20.7£2.7 20.7 £ 2.7 28.7+4.7
p-value 0.3 0.2 0.4 0.6
Yes 23.9+3.3 204 +29 20429 28.7+4.0
Are your shifts regular? No 22.0+3.2 200+23 20.0+2.3 26.1+4.7
p-value 0.003 0.6 0.9 0.002
Yes 235+33 202+3.0 20.2+3.0 279+5.1
Smoke cigarette No 23.7+3.3 20.3+2.8 20.3+2.38 28.3+4.1
p-value 0.8 0.8 0.8 0.8
Yes 235+42 206%35 20.6 +£3.5 2931438
Consume alcohol once a week No 23.7+3.2 20.3+27 20327 28.1+41
p-value 0.7 0.6 0.5 0.8
Yes 232+34 202%3.0 20.2+3.0 27142
Have you ever been admitted to the hospital for
. . No 23.8+33 204%27 204 +27 28.8+4.1
COVID-19 infection?
p-value 0.2 0.6 0.6 0.01

TABLE 2: Comparison between various groups according to different domains of quality of life

Out of 201 HCWs, 67 (33.3%) had moderate excessive daytime sleepiness, and 25 (12.4%) had severe
excessive daytime sleepiness (Table 5).
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Epworth daytime sleepiness scale
Lower normal daytime sleep

Higher normal daytime sleep

Mild excessive daytime sleep
Moderate excessive daytime sleep
Severe excessive daytime sleep

Total

Frequency
13
56
40
67
25

201

Percent

6.5

27.9

19.9

33.3

12.4

100.0

TABLE 3: Distribution of healthcare workers according to the Epworth daytime sleepiness scale

Of those who had daytime sleepiness, 61 (74.4%) were female, and this association between gender and
daytime sleepiness was statistically significant. Of those who had daytime sleepiness, 57 (82.6%) were
nursing staff, and this association between HCWs' occupation and daytime sleepiness was statistically
significant. Of FLHCWs who had daytime sleepiness, 59 (90.8%) worked less than eight hours a day, and this
association between duration of work and daytime sleepiness was statistically significant. Of those who had
daytime sleepiness, 117 (68.4%) followed regular shifts, and this association between regularity of shifts and
daytime sleepiness was statistically significant (Table 4).
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Clinico-social factors

Gender

Occupation

Marital status

How many times did you contract COVID?

Vaccination status

How many hours do you work in the hospital?

Are your shifts regular?

Do you smoke tobacco daily?

Do you consume alcohol daily?

Have you been admitted to the hospital for COVID-19 infection after
vaccination?

Male

Female

Junior residents
Consultants
Nursing staff
Married
Unmarried

Only once
Twice

More than 2

times
First dose
Second dose

Precautionary
dose

Less than 8
hours

More than 8
hours

Yes
No
Yes
No
Yes
No
Yes

No

ESS

No daytime
sleepiness

48 (40.3%)
21 (25.6%)
49 (45.8%)
08 (32.0%)
12 (17.4%)
21(31.3%)
48 (35.8%)
28 (29.2%)

17 (47.2%)

24 (34.8%)

4(100.0%)

34 (29.8%)

31(37.3%)

06 (9.2%)

63 (46.3%)

54 (31.6%)
15 (50.0%)
8 (29.6%)

61 (35.1%)
08 (28.6%)
61 (35.3%)
21 (37.5%)

48 (33.1%)

Daytime sleepiness
present

71 (59.7%)
61 (74.4%)
58 (54.2%)
17 (68.0%)
57 (82.6%)
46 (68.7%)
86 (64.2%)
68 (70.8%)

19 (52.8%)

45 (65.2%)

00 (0.0%)

80 (70.2%)

52 (62.7%)

59 (90.8%)

73 (53.7%)

117 (68.4%)
15 (50.0%)
19 (70.4%)
113 (64.9%)
20 (71.4%)
112 (64.7%)
35 (62.5%)

97 (66.9%)

value

0.03

0.001

0.32

0.8

0.01

0.01

0.04

0.3

0.3

0.3

TABLE 4: Association between various factors with daytime sleepiness among healthcare staff

ESS: Epworth daytime sleepiness scale.

Male HCWs had lesser odds of 0.51 (0.25-1.06) for daytime sleepiness, which was statistically significant.
Junior resident HCWs had lesser odds of 0.34 (0.15-0.93). Duration of work more than eight hours had higher
odds of 6.6 (2.4-17.7) with a p-value less than 0.01. Factors like smoking tobacco daily and alcohol

consumption weekly had higher odds; however, it was not statistically significant (Table 5).
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95% confidence interval

B S.E. p-value Odds ratio

Lower Upper
Male HCWs -0.656 0.367 0.04 0.519 0.253 1.066
Junior residents -0.984 0.467 0.03 0.374 0.150 0.933
Consultants -0.970 0.638 0.12 0.379 0.108 1.324
Married HCWs -0.143 0.425 0.73 0.867 0.377 1.994
Contracted COVID infection once 0.548 0.405 0.17 1.729 0.782 3.823
Contracted COVID infection twice -0.044 0.511 0.93 0.957 0.351 2.606
Duration of work more than 8 hours 1.888 0.505 0.0001 6.606 2.453 17.790
Smoke tobacco daily 0.040 0.546 0.94 1.041 0.357 3.036
Consume alcohol weekly 0.729 0.508 0.15 2.073 0.766 5.611
Admitted to the hospital for COVID-19 infection -0.137 0.415 0.74 0.872 0.387 1.965

TABLE 5: Binary logistic regression analysis of daytime sleepiness with various factors

HCWs: healthcare workers.

Discussion

The present study is a cross-sectional study carried out for a period of one year to assess QoL and daytime
sleepiness among younger HCWs who have been infected with COVID at least once. Out of 201 FLHCWs who
completed the interview, the majority were male, junior residents, unmarried, and workers who had
contracted infection only once. The majority said they followed regular shifts. After assessing QoL, male
HCWs had higher scores in the psychological, social relationships, and environmental domains. Consultants
had higher scores in all domains. Married HCWs had higher scores in the physical, psychological, and social
relationship domains. HCWs who followed regular shifts had higher scores in the physical health and
environmental domain. On assessing daytime sleepiness, female HCWs, nursing staff, FLHCWs working less
than eight hours a day, and those HCWs who followed regular shifts, there was a statistically significant
association between daytime sleepiness. However, binary logistic regression analysis showed doctors
working for less than eight hours had higher odds for daytime sleepiness as the only significant factor.

The COVID-19 pandemic has given a newer dimension of hospital care and working challenge for HCWs.
Longer working schedules, longer isolation time post-COVID infection, less experienced staff being the
frontrunner in patient care, and no proper institutional strategies to handle such stressful situation has
been an absolute necessity. The present study showed that males, consultants, and married workers had
better QoL in various domains similar to various other studies. A study done by Buselli et al. showed that
working in the frontline or being a COVID-treating physician positively impacts the QoL tremendously and
younger physicians and younger nursing staff are at more risk due to lack of experience in hospital care
while handling traumatic situations like the COVID pandemic. Females had poorer QoL compared to males,
attributed to greater empathy for trauma and lower tolerance to negative emotions than men [19]. A study
done in Serbia among healthcare professionals also showed the highly perilous nature of the COVID
pandemic on HCWs displaying psychological issues followed by lower health-related QoL. It was observed
among female healthcare professional nurses, married health workers, and health workers having children,
working on the frontline at temporary COVID hospitals dealing with positive patients [20]. A study done in
Indonesia has shown that HCWs working in COVID hospitals had lower QoL attributed to poor mental health
support, dehumanizing experience while treating COVID cases, lesser social health assistance due to the very
nature of the virus of being very contagious, and fear of infecting social circle resulting in abstaining from
any friends or relatives or family members being considerable causes for their impaired QOL [21]. A study
done by Rashid et al. in Bangladesh among HCWs infected with COVID showed that post-COVID QoL was
affected by various demographic and socioeconomic determinants, including their age, gender, education,
and monthly salary. One or more areas of QoL were significantly impacted when disease severity and the
degree of comorbidities were considered [22]. A study done in China among younger high-risk HCWs showed
that QoL was significantly affected among HCWs working as frontline workers [23].

The present study showed that moderate excessive daytime sleep and severe excessive daytime sleep were
very common among COVID-infected frontline HCWs. Terms like “coronasomnia” or “COVID-somnia” are
brought forward to encompass the cluster of sleep symptoms like dysfunction, insomnia, disrupted sleep
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continuity, changes in the sleep-wake cycle, feelings of non-restorative sleep, and the decreased sleep
quality or the psychosocial impact on the daily living psychological sequel of contracting COVID-19
infection. There are shreds of evidence suggesting that a considerable proportion of COVID-infected HCWs
have been experiencing sleep disturbances significantly higher than the general population [24,25]. A study
done in Israel among HCWs who treat COVID cases has shown that sleep disturbances were very common
and prompted the HCWs to maladaptive coping like increased tobacco smoking [26]. A cohort study done in
Iran also showed that the COVID pandemic had a tremendous impact on the sleep and QoL of HCWs [27].
Sleep is a key indicator for healthy life and is directly related to a better QoL, and the COVID pandemic had
robbed HCWs. During the second wave of COVID-19, India witnessed the highest number of mortalities and
morbidities related to COVID. Indian HCWs worked in high-pressure and stressful environments, due to
which those working in COVID-19-designated hospitals reported clinically significant depression and poor
sleep [28]. A study done in India has also shown similar findings where sleep-deprived HCWs working during
this pandemic have been pushed for stress, mental health illness, and non-adaptive coping strategies
[29,30]. A study done in Italy among healthcare professionals attributed sleep disturbances to psychological
stress and women were at more risk. The study also stressed that better coping strategies must be adopted by
healthcare professionals and healthcare institutes must reinforce them so that there are no long time mental
health consequences after COVID infection among HCWs [31]. The preliminary research shows the possible
reasons why repeated infections can alter the sleep cycle. It is said that COVID virus alters circadian rhythm
because of the pro-inflammatory response of this infectious allergen, impaired immunological memory of
interleukin, and cytokines leading to anti-oxidant imbalance. This altered molecular level leads to oxidative
stress and circadian rhythm misalignment. HCWs at the frontline are especially at risk of developing
circadian rhythm problems due to changes in daily routine and an irregular sleep-wake schedule

[32]. Vaccination can protect our immune system from such flared-up reactions but repeated infections, high
workload, and increased stress can be detrimental and can damage circadian rhythm [33]. Younger HCWs
should be educated to maintain sleep hygiene. Sleep hygiene intervention should be one initiative the
working hospitals must take as a priority.

The present study has shown that even after various COVID vaccination doses received by the HCWs, sleep
and QoL have still been impaired among infected younger healthcare staff. Standard validated tools were
used to assess sleep and QoL among HCWs. Very few research have been published regarding younger HCWs.

Limitations of the study are a smaller sample size and the study being carried out among two health centers
of the same geographical location. The multi-centric study would have added more evidence. The cause-and-
effect relationship between COVID with impaired sleep and QoL cannot be established in the present study.
The present study only studied daytime sleepiness; however, sleep quality assessment would have added
better dimensions for sleep. The present study cannot establish the temporal association of COVID infection
per se has affected their QoL and sleep.

Conclusions

The present study showed that younger HCWs working during this pandemic have been infected with
COVID and post-COVID effects have been witnessed among them. QoL and sleep are commonly affected
along with various other symptoms. The present study included younger HCWs aged less than 30 years and
working in COVID isolation wards, outpatient wards, and inpatient wards. Male HCWs, married workers,
consultants, and health workers who followed regular shifts had a better QoL in various domains. Gender
and occupation had a significant association with daytime sleepiness. Repeated infections, prolonged
working schedules, and lack of experience to tackle this stressful situation have been major factors playing a
plausible causative role. All healthcare administrators should design and sketch an outline of pandemic
disaster preparedness and implement programs that reinforce HCWs during crisis events like this COVID
pandemic. All efforts must be made in making sure these interventions are pragmatic, flexible, and
responsive to unique health system pressures as modified by individual needs. Educating sleep hygiene
among HCWs must be taken into account, as this intervention can have benefits, especially in dealing with
infectious diseases. A bottom-up approach with young FLHCWs as one of the key stakeholders in policy
decisions should also be considered. Younger FLHCWs predominantly form a treating team for any highly
infectious and contagious illness. All efforts must be made to shield them from the direct consequences of
the pandemic on physical health because of infection and indirect consequences on mental health.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Institutional Ethics
Committee, Sri Devaraj Urs Medical College issued approval DMC/KLR/IEC/406/2022-23. This is to certify
that the Institutional Ethics Committee of Sri Devaraj Urs Medical College, Tamaka, Kolar has examined and
unanimously approved the original article topic entitled "Post-COVID QoL and sleep among younger
healthcare workers of designated COVID care centers: A cross-sectional study" for publication. Animal
subjects: All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: All authors have declared that they have no

2023 TS et al. Cureus 15(4): €38190. DOI 10.7759/cureus.38190 9 of 11


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

financial relationships at present or within the previous three years with any organizations that might have
an interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

1 thank all healthcare workers who participated in the study and the medical superintendent of R.L. Jalappa
Hospital and Research Center and SNR Government Hospital for allowing us to conduct the study.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Davis HE, McCorkell L, Vogel JM, Topol EJ: Long COVID: major findings, mechanisms and
recommendations. Nat Rev Microbiol. 2023, 21:133-46. 10.1038/s41579-022-00846-2

Tarazona V, Kirouchena D, Clerc P, Pinsard-Laventure F, Bourrion B: Quality of life in COVID-19
outpatients: a long-term follow-up study. ] Clin Med. 2022, 11:6478. 10.3390/jcm 11216478

Van Wambeke E, Bezler C, Kasprowicz AM, Charles AL, Andres E, Geny B: Two-years follow-up of
symptoms and return to work in complex post-COVID-19 patients. | Clin Med. 2023, 12:741.

10.3390/jcm 12030741

Lee KM, Ko HJ, Lee GH, Kim AS, Lee DW: A well-structured follow-up program is required after recovery
from coronavirus disease 2019 (COVID-19); release from quarantine is not the end of treatment. ] Clin Med.
2021, 10:2329. 10.3390/jem 10112329

Wu L, Wu'Y, Xiong H, Mei B, You T: Persistence of symptoms after discharge of patients hospitalized due to
COVID-19. Front Med (Lausanne). 2021, 8:761314. 10.3389/fmed.2021.761314

Shinde V, Master M, Rajesh R: Post COVID syndrome in patients with COVID-19: a cross-sectional study . Saf
Health Work. 2022, 13:5121. 10.1016/j.shaw.2021.12.1133

Malik P, Patel K, Pinto C, Jaiswal R, Tirupathi R, Pillai S, Patel U: Post-acute COVID-19 syndrome (PCS) and
health-related quality of life (HRQoL)—a systematic review and meta-analysis. ] Med Virol. 2022, 94:253-62.
10.1002/jmv.27309

CDC COVID-19 Response Team: Characteristics of health care personnel with COVID-19 - United States,
February 12-April 9, 2020. MMWR Morb Mortal Wkly Rep. 2020, 69:477-81. 10.15585/mmwr.mm6915e6
Gupta N, Dhamija S, Patil ], Chaudhari B: Impact of COVID-19 pandemic on healthcare workers . Ind
Psychiatry J. 2021, 30:5282-4. 10.4103/0972-6748.328830

Katsuta N, Ito K, Fukuda H, et al.: Elevated depressive symptoms among newer and younger healthcare
workers in Japan during the COVID-19 pandemic. Neuropsychopharmacol Rep. 2021, 41:544-7.
10.1002/npr2.12217

McMillan K, Akoo C, Catigbe-Cates A: New graduate nurses navigating entry to practice in the COVID-19
pandemic. Can ] Nurs Res. 2023, 55:78-90. 10.1177/08445621221150946

Hwang S, Kwon KT, Lee SH, et.al: Correlates of burnout among healthcare workers during the COVID-19
pandemic in South Korea. Sci Rep. 2023, 13:3360. 10.1038/s41598-023-30372-x

Diaz F, Cornelius T, Bramley S, et al.: The association between sleep and psychological distress among New
York City healthcare workers during the COVID-19 pandemic. ] Affect Disord. 2022, 298:618-24.
10.1016/j.jad.2021.10.033

Toyoshima K, Inoue T, Shimura A, Masuya J, Fujimura Y, Higashi S, Kusumi I: The relationship among sleep
reactivity, job-related stress, and subjective cognitive dysfunction: a cross-sectional study using path
analysis. Ind Health. 2021, 59:229-38. 10.2486/indhealth.2020-0251

Sharma SK, Mudgal SK, Thakur K, Parihar A, Chundawat DS, Joshi J: Anxiety, depression and quality of life
(QOL) related to COVID-19 among frontline health care professionals: a multicentric cross-sectional survey.
] Family Med Prim Care. 2021, 10:1383-9. 10.4103/jfmpc.jfmpc_2129 20

The WHOQOL Group: The World Health Organization quality of life assessment (WHOQOL): development
and general psychometric properties. Soc Sci Med. 1998, 46:1569-85. 10.1016/s0277-9536(98)00009-4

Johns MW: A new method for measuring daytime sleepiness: the Epworth sleepiness scale . Sleep. 1991,
14:540-5. 10.1093/sleep/14.6.540

Trimmel K, Zebrowska M, Béck M, et al.: Wanted: a better cut-off value for the Epworth sleepiness scale .
Wien Klin Wochenschr. 2018, 130:349-55. 10.1007/s00508-017-1308-6

Buselli R, Corsi M, Baldanzi S, et al.: Professional quality of life and mental health outcomes among health
care workers exposed to SARS-CoV-2 (COVID-19). Int | Environ Res Public Health. 2020, 17:6180.
10.3390/ijerph17176180

Stojanov ], Malobabic M, Stanojevic G, Stevic M, Milosevic V, Stojanov A: Quality of sleep and health-related
quality of life among health care professionals treating patients with coronavirus disease-19. Int ] Soc
Psychiatry. 2021, 67:175-81. 10.1177/0020764020942800

Iskandarsyah A, Shabrina A, Djunaidi A, Siswadi AG: Mental health, work satisfaction and, quality of life
among healthcare professionals during the COVID-19 pandemic in an Indonesian sample. Psychol Res
Behav Manag. 2021, 14:1437-46. 10.2147/PRBM.S330676

Rashid MU, Khan MA, Dalal K, et al.: Quality of life (QoL) among COVID-19 recovered healthcare workers in
Bangladesh. BMC Health Serv Res. 2022, 22:716. 10.1186/512913-022-07961-z

Suo X, Zhang Y, Liu Q, Zhao G, Zhu Y, Liu Y, Zhai J: A mental health survey among young front-line
clinicians in high-risk areas during the COVID-19 sporadic epidemic in China. Front Psychiatry. 2022,
13:872331. 10.3389/fpsyt.2022.872331

Pappa S, Sakkas N, Sakka E: A year in review: sleep dysfunction and psychological distress in healthcare
workers during the COVID-19 pandemic. Sleep Med. 2021, 91:237-45. 10.1016/j.sleep.2021.07.009

Dragioti E, Tsartsalis D, Mentis M, Mantzoukas S, Gouva M: Impact of the COVID-19 pandemic on the
mental health of hospital staff: an umbrella review of 44 meta-analyses. Int ] Nurs Stud. 2022, 131:104272.
10.1016/j.ijnurstu.2022.104272

Bar-Zeev Y, Shauly-Aharonov M, Neumark Y, Hirshoren N: Changes in smoking behavior, stress, and sleep

2023 TS et al. Cureus 15(4): €38190. DOI 10.7759/cureus.38190

10 of 11


https://dx.doi.org/10.1038/s41579-022-00846-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41579-022-00846-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm11216478?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm11216478?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm12030741?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm12030741?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm10112329?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm10112329?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fmed.2021.761314?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fmed.2021.761314?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.shaw.2021.12.1133?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.shaw.2021.12.1133?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/jmv.27309?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/jmv.27309?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15585/mmwr.mm6915e6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15585/mmwr.mm6915e6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/0972-6748.328830?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/0972-6748.328830?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/npr2.12217?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/npr2.12217?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/08445621221150946?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/08445621221150946?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41598-023-30372-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41598-023-30372-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jad.2021.10.033?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jad.2021.10.033?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2486/indhealth.2020-0251?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2486/indhealth.2020-0251?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_2129_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_2129_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0277-9536(98)00009-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0277-9536(98)00009-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/sleep/14.6.540?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/sleep/14.6.540?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00508-017-1308-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00508-017-1308-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph17176180?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph17176180?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0020764020942800?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0020764020942800?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/PRBM.S330676?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/PRBM.S330676?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12913-022-07961-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12913-022-07961-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpsyt.2022.872331?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpsyt.2022.872331?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.sleep.2021.07.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.sleep.2021.07.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijnurstu.2022.104272?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijnurstu.2022.104272?utm_medium=email&utm_source=transaction

Cureus

27.

28.

29.

30.

31.

32.

33.

duration among Israeli hospital workers during the COVID-19 pandemic: a cross-sectional study. Nicotine
Tob Res. 2023, 25:274-81. 10.1093/ntr/ntac014

Zare F, Sadeghian F, Alatab S, Chaman R, Mirrezaie SM: COVID-19 epidemic effects on sleep quality among
health sector workers: a follow up study. Chronobiol Int. 2022, 39:1015-26. 10.1080/07420528.2022.2058402
Kumar M, Kumari A, Rohilla KK, et al.: COVID-somnia: sleep disturbance among Indian nurses during
COVID-19 pandemic. ] Family Med Prim Care. 2022, 11:3167-73. 10.4103/jfmpc.jfmpc 2113 21
Devarakonda R, Nagari N, Bobdey S, Yadav AK, Kumar S, Anand V, Kaushik SK: Perceived stress and quality
of sleep among health-care staff working in a dedicated COVID hospital. ] Mar Med Soc. 2022, 24:57-61.
10.4103/jmms.jmms_27_21

Ali A, Kumar S: Indian healthcare workers’ issues, challenges, and coping strategies during the COVID-19
pandemic: a cross-sectional study. Int ] Environ Res Public Health. 2023, 20:3661. 10.3390/ijerph20043661
Alfonsi V, Scarpelli S, Gorgoni M, et al.: Healthcare workers after two years of COVID-19: the consequences
of the pandemic on psychological health and sleep among nurses and physicians. Int ] Environ Res Public
Health. 2023, 20:1410. 10.3390/ijerph20021410

Mello MT, Silva A, Guerreiro RC, et al.: Sleep and COVID-19: considerations about immunity,
pathophysiology, and treatment. Sleep Sci. 2020, 13:199-209. 10.5935/1984-0063.20200062

Schmitz NCM, van der Werf YD, Lammers-van der Holst HM: The importance of sleep and circadian
rhythms for vaccination success and susceptibility to viral infections. Clocks Sleep. 2022, 4:66-79.
10.3390/clockssleep4010008

2023 TS et al. Cureus 15(4): €38190. DOI 10.7759/cureus.38190

11 0of 11


https://dx.doi.org/10.1093/ntr/ntac014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ntr/ntac014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/07420528.2022.2058402?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/07420528.2022.2058402?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_2113_21?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_2113_21?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jmms.jmms_27_21?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jmms.jmms_27_21?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph20043661?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph20043661?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph20021410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph20021410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5935/1984-0063.20200062?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5935/1984-0063.20200062?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/clockssleep4010008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/clockssleep4010008?utm_medium=email&utm_source=transaction

	Post-COVID Quality of Life and Sleep Among Younger Healthcare Workers of Designated COVID Care Centers: A Cross-Sectional Study
	Abstract
	Introduction
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Ethical considerations
	Statistical analysis

	Results
	TABLE 1: Distribution of healthcare workers according to clinico-social factors
	TABLE 2: Comparison between various groups according to different domains of quality of life
	TABLE 3: Distribution of healthcare workers according to the Epworth daytime sleepiness scale
	TABLE 4: Association between various factors with daytime sleepiness among healthcare staff
	TABLE 5: Binary logistic regression analysis of daytime sleepiness with various factors

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


