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ABSTRACT

Objectives Healthcare personnel (HCP) are at an increased
risk of acquiring COVID-19 infection especially in resource-
restricted healthcare settings, and return to homes unfit for
self-isolation, making them apprehensive about COVID-19
duty and transmission risk to their families. We aimed

at implementing a novel multidimensional HCP-centric
evidence-based, dynamic policy with the objectives to reduce
risk of HCP infection, ensure welfare and safety of the HCP
and to improve willingness to accept and return to duty.
Setting Our tertiary care university hospital, with 12 600
HCP, was divided into high-risk, medium-risk and low-risk
zones. In the high-risk and medium-risk zones, we organised
training, logistic support, postduty HCP welfare and collected
feedback, and sent them home after they tested negative
for COVID-19. We supervised use of appropriate personal
protective equipment (PPE) and kept communication
paperless.

Participants We recruited willing low-risk HCP, aged <50
years, with no comorbidities to work in COVID-19 zones.
Social distancing, hand hygiene and universal masking were
advocated in the low-risk zone.

Results Between 31 March and 20 July 2020, we clinically
screened 5553 outpatients, of whom 3012 (54.2%) were
COVID-19 suspects managed in the medium-risk zone.
Among them, 346 (11.4%) tested COVID-19 positive (57.2%
male) and were managed in the high-risk zone with 19
(5.4%) deaths. One (0.08%) of the 1224 HCP in high-risk
zone, 6 (0.62%) of 960 HCP in medium-risk zone and 23
(0.18%) of the 12 600 HCP in the low-risk zone tested
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Strengths and limitations of this study

» This is a large prospective cohort study using a dy-
namic healthcare personnel (HCP)-centric COVID-19
model from a low-income andmiddle-income coun-
try with high patient load and resource limitations.

» To reduce COVID-19 transmission, the hospital
was divided into three risk zones, prolonged duty
hours were avoided and HCP were provided train-
ing, personal protective equipment (PPE), board-
ing, lodging and transport during their duty period,
and sent home only after they tested negative for
COVID-19.

» We empowered HCP by establishing low-cost paper-
less communication system with their pre-existing
mobile devices to efficiently access welfare services
as well as provide prompt feedback.

» One major limitation of our study is lack of structured
feedback from all the HCP.

» Other limitations are need for lead time of 2 weeks to
set up the system, pre-existing infrastructure, skilled
manpower, access to good quality PPE and low-cost
internet facility which are necessary to adopt the
model.

positive at the end of shift. All the 30 COVID-19-positive HCP
have since recovered. This HCP-centric policy resulted in low
transmission rates (<1%), ensured satisfaction with training
(92%), PPE (90.8%), medical and psychosocial support (79%)
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and improved acceptance of COVID-19 duty with 54.7% volunteering for
re-deployment.

Conclusion A multidimensional HCP-centric policy was effective in ensuring
safety, satisfaction and welfare of HCP in a resource-poor setting and
resulted in a willing workforce to fight the pandemic.

BACKGROUND

COVID-19 disease was declared a pandemic by WHO on
11 March 2020 and the first case in the city of Chandi-
garh, India was reported on 18 March 2020. The global
COVID-19 pandemic has presented an enormous chal-
lenge to the existing healthcare system in different coun-
tries, causing a paradigm shift in healthcare practices.'™
As of 17 October 2020, 39 023 292 confirmed cases of
COVID-19 have been documented worldwide with
1099586 deaths in 216 countries. WHO estimates there
are 13.8 million COVID-19 infections worldwide and that
healthcare personnel (HCP) represent 1.4 million cases,
about 10% of all COVID-19 cases.! In India, there are 7
370 468 documented infections until 17 October 2020
with 112 998 deaths.”

HCP are at risk of contracting infection and transmit-
ting it to their family and community. An estimated 2238
doctors have been infected in India with deaths of 382
doctors reported until 16 September 2020.° " The rising
COVID-19 cases in the country and increasing numbers
of reported deaths among HCP raised an alarm among
our Indian HCP. Apart from an increased risk of infec-
tion, the HCP also faced social stigma as they are consid-
ered potential sources of disease transmission in the local
community.® Many communities asked medical workers
to leave rented lodging without notice or restricted
movement in shops or the locality. This has resulted in
apprehension and reluctance in their accepting duty as
frontline workers as they feared repercussions for them-
selves and their family.”

Our institute, the Postgraduate Institute of Medical
Education and Research (PGIMER), Chandigarh, India,
was designated as a COVID-19 treatment centre on 21
March 2020 after the first case in the city was reported on
18 March 2020. Thus, an institutional multidisciplinary
team (MDT) was created on 31 March 2020, which
aimed at providing stewardship, coordination and policy
specific to the institution, and created a web portal.'’ We
searched relevant literature, consulted relevant stake-
holders to understand HCP concerns in our hospital,
took resource constraints and feasibility issues into our
consideration before drafting our policy.'" '* We drafted
policies and standard operating protocols (SOP), which
were in consonance with the guidelines formulated by the
Indian Council of Medical Research (ICMR), the Ministry
of Health and Family Welfare, Government of India,
WHO, the Centers for Disease Control and Prevention
(CDC) and published global experience.””™ A recent
report highlighted access to personal protective equip-
ment (PPE) was a key concern of HCP when handling
suspected COVID-19 cases. Also, there were concerns
of personal safety, anxiety related to transmitting the

infection to their family, logistic issues related to home
or work due to the nationwide lockdown.” Healthcare
systems are already overburdened with over 100% occu-
pancy, and HCP should be protected and cared for as
individuals by providing PPE, housing and transporta-
tion, training opportunities, allowances and timely sala-
ries and public service awards.'?

We aimed to gauge the success for our MDT model of
COVID-19 care and HCP welfare by assessing the HCP
preparedness, training adequacy, welfare satisfaction
and HCP infection rates at different levels of care. Most
published literature on COVID-19 disease is centred on
patient care, transmission and clinical outcomes. There is
limited literature on the efforts of any centre in manage-
ment of HCP welfare and safety.*’ ™ We report our real-
world experience from a low-income and middle-income
country with formulating a multidimensional HCP care
policy, to train, prevent transmission and ensure overall
welfare of our HCP while they continued to take care of
the patients infected with COVID-19.

METHODS

The aim of the COVID-19 HCP welfare team was to
understand the concerns of the HCP, to formulate HCP-
centric policies, ensure logistic support for frontline HCP,
to communicate their concerns to institute’s adminis-
tration and facilitate translating policies into action. To
further these goals, a core committee for HCP welfare
expanded to form the MDT to provide multidimensional
HCP support. The ‘HCP-centric’ COVID-19 care policy
was brought forth to complement the ‘patient-centric’
COVID-19 management policy of the institute.'’ '* 11
The objectives were to reduce risk of HCP infection, and
ensure welfare and safety of the HCP, and to improve will-
ingness to accept and return to duty.

Multidisciplinary team

The MDT was formed to train, protect and watch over the
welfare of the HCP while ensuring optimum COVID-19
patient care. The team involved a rolling cohort of faculty
and staff with experience in varying aspects of healthcare.
The core team was headed by the director of the institute,
and the senior faculty from internal medicine and subspe-
cialities, anaesthesia and critical care, community medi-
cine, microbiology, virology and hospital administration.
Overall, it had 25 members as core team which supported
the rolling cohort of HCP. This MDT comprised several
co-dependent units. The administrative unit managed
resources and manpower (figure 1A). The COVID-19 patient
care unit was given the responsibility of day-to-day manage-
ment of patients and the COVID-19. Laboratory testing unit
oversaw the virological diagnosis protocols and testing of
all biological samples of patients with COVID-19 while
ensuring safety of laboratory personnel. The COVID-19
infection control unit procured, rationalised and distrib-
uted protective gear according to the three-tiered risk
stratification. The COVID-19 HCP training unit prepared
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(A) Healthcare welfare team playing a pivotal role in coordinating collaborating and communicating with

administrators, opinion makers and policy makers HCP training team and COVID-19 patient care team to provide a
multidimensional HCP-centric care. (B) Finding an optimal solution of each of the HCP concerns and converting it into an
HCP-centric policy. (C) Holistic training of the HCP before being deployed on COVID-19 duty regarding patient care, laboratory
protocols, biomedical waste disposal, PPE training, breach protocols and personal healthcare. HCP, healthcare personnel; PPE,

personal protective equipment.

the HCP for patient care, self- isolation, biomedical waste
management and other aspects using an institute-specific
curated manual and the COVID-19 HCP welfare unit was
in charge of the health and safety, food and accommoda-
tion, transportation, medical needs of the deployed HCP
and their postexposure COVID-19 testing. Although the
core teams in each of units of the MDT were constant,
nominated persons from various disciplines were added
to supplement implementation when required (figure 1).

Analysing the HCP concerns

The HCP welfare team first analysed the existing issues
and concerns faced at ground level by HCP by discussing
with various stakeholders."® The HCP deployed at
COVID-19 care sites, their administrative supervisors and
union representatives were consulted. We also involved
the lodging in charges, transport personnel, food outlet
providers, the biomedical waste management team in
the decision-making process as secondary stakeholders.
Each problem was assessed, and an optimal solution was
proposed and executed (table 1). Most HCP in India,
like many other low-income and middle-income nations,

live in small shared living spaces among multigenera-
tional households where they cannot self-isolate safely.
Conversely, the HCP were also anxious about social media
videos depicting difficult working environments and
reports of deaths among healthcare workers.? ®7 Some
HCP suffered from anxiety, insomnia and depression due
to the above concerns.?*2° Commuting to the hospital
was another concern as public transport was not readily
available due to country-wide lockdown. As most of our
contractual HCP did not have any health insurance, we
organised group insurance for them and provided token
financial incentive to those who belonged to the lower
socioeconomic class by the modified Kuppuswamy scale.”’

HCP-centric policy

After assessing all the relevant HCP concerns at our centre,
we reviewed relevant published data about experience in
other countries and the ICMR and WHO guidelines to
formulate our unique institute-specific policy.'” '*'? The
HCP-centric COVID-19 care policy was devised using
evidence-based principles (figure 2). We opted for a
paperless, single window model, rapid response system
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Table 1 Concerns of healthcare workers and their addressal

Concern related to Issues

Solution

Prevention of transmission
Isolation

Physical health

Mental health

Food

Inability to self-isolate
Crowded homes

High risk to family members
Care of family

Self-related

Family

Transport
Safe transport

Hospital Fear and apprehension
PPE

Patient care

Waste management
Dehydration and hunger

Heat in PPE

Community Fear of ostracism by society

Fear of spreading in community

Lack of public transport in lockdown

Good quality PPE and training in its use
Internet services

Medical team support

Mental health support

Timely tasty and nutritious meals

Hospital provided accommodation
Sent home after negative testing
Group insurance

Financial incentives to support staff

Hospital provided transport
Drivers with PPE and use of sanitised vehicles

Preduty orientation and counselling
Training in donning and doffing

SOPs and telemedicine support
Biomedical waste management training
Preduty and postduty refreshments/fluids
Ambient working temperature (18°C-21°C)

Establishing status of ‘COVID-19 warrior’
Released to community after negative testing

PPE, personal protective equipment; SOP, standard operating protocol.

to ensure efficient system, which also does not result in
fomite transmission to HCP. This involved creating a web-
based communication and data management system.
The policy was dynamic and adapted as per the changing
circumstances of the pandemic, availability of resources
and feedback from other MDT units and the HCP
(figure 3). We ensured practical measures like cancel-
lation of non-essential activities, adopting web-based
teaching, reducing outpatient services and switching to
telemedicine, and prioritised human resources, providing
rest, food, social and psychological support to all HCP.

Definitions

Healthcare personnel

WHO defines healthcare workers as ‘all people engaged
in actions whose primary intent is to enhance health’.
For this protocol, we defined HCP as all employees of the
hospital, whether on regular or contractual appointment,
who were engaged in actions whose primary intent is to
enhance health as per the WHO definition.*®

COVID-19 suspect cases

A patient with acute respiratory illness with fever or atleast
one sign/symptom of respiratory disease, and a history of
travel to an area or country with COVID-19 transmission
OR a person or HCP with any respiratory illness AND a
contact with a confirmed case OR a person with severe
acute respiratory illness, OR a case in whom COVID-19
testing is inconclusive.

COVID-19 confirmed cases

A person with laboratory confirmation of COVID-19 infec-
tion, irrespective of clinical signs and symptoms. Further
details are provided in the online supplemental file 1.""°

Creation of a safe workspace for the HCP

All patients underwent risk assessment in the screening
areas, and then moved to the appropriate hospital unit as
per perceived risk of COVID-19. The area where patients
were screened and where COVID-19 suspects were
retained for COVID-19 testing until reports were made
available was designated as orange zone with medium risk
of transmission. From the orange zone, on testing nega-
tive, they were moved to the general hospital services
with low risk of transmission (green zone), and if positive
they were moved to a separate building of the hospital,
which was designated as the COVID-19 facility (red zone)
(figure 3). This facility exclusively served confirmed
COVID-19-positive cases as it was a high-risk zone for
transmission.? The building had five levels, and each of
which was designated for a separate function. The first
level was used for administration, and training of HCP,
second, third and fourth levels were designated for stable
patients requiring monitoring and the fifth level was
designated for patients requiring intensive care.” The
staff was divided into two categories namely the ‘super-
visory team’ who had no direct contact with patient care
and the ‘frontline team’ who were directly managing the
patients in duty shifts on a weekly roster. Separate work
areas, movement corridors and lifts were designated for
the on-duty staff and administration to minimise risk to
the HCP.”!

Provision of HCP protective equipment and universal
precautions

All HCP received training regarding use of PPE specific
to their area, hand hygiene, appropriate use of masks,
disposal of waste and disinfection protocols. PPE was
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SELECTION
eAge <50 years
eWilling

*No comorbidities
*Non pregnant, non-lactating

TRAINING

eProper PPE use
ePatient care SOPs
eLogistics management
eMental preparation

SUPPORT

ePatient care: telemedicine
ePersonal care: PPE, Diet, Rehydration
eLogistics: Communication channels

POST-DUTY
*Doffing
eShowering

eRehydration

‘_

A

NO HIGH-RISK EXPOSURE HIGH-RISK EXPOSURE

i

Quarantine in hospital for 14 days

Care in hotel for 14 days

eAccommodation and food

sEntertainment eAccommodation and food

eHealth monitoring eEntertainment

eTransport to hospital and back eHealth monitoring

eTesting on day 7 postduty eTesting on day 5, 12 postexposure
Negative Positive

v i
return to non-COYD dUty _

Figure 2 Standard operating policy for healthcare personnel recruitment, training, support, postduty isolation/quarantine and
postduty COVID-19 testing. PPE, personal protective equipment; SOP, standard operating protocol.

provided as per the level of risk in the three zones. The = mask and surgical gown. In all areas with full PPE, the
red zone HCP had full PPE provision, with N95 respira-  shift was limited to 6hours, which avoided excessive
tors, coverall suits, visor, cap, gloves and dual shoe covers. workloads, gave time for rest and recreation. In case
The orange zone was provided triple layered surgical = of any HCP becoming symptomatic or testing positive,
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Direct referral of Emergency/Ward/OPD
patients who
tested COVID
positive Screening Criteria
Influenza-like illness/SARI/
History of travel
Surgical mask, gowns
+ - Full PPE- Head cap,
ggngCPt' t No suspicion Siogeles, N95/mask
patients ]
with suspected COVID suspects of COVID Gowns, Gloves, Shoe
COVID-19 cover
Tested O Full IPPE- Head cap,
PCR/GENE Golgg es, NhQS Gowns,
+ Expert’ Gloves,Shoe cover
M Universal Precautions in
12600 HCP All Areas
346 patients who N - Thermal Screening
tested COVID-19 ospita Retested K X
Zssi'iive s Main Hospital UnlversaI'Maskmg
P If High Pretest Hand Hygiene at Entry &
Probability Exit
III‘ ) m 12600 HCP Limited Entry of non
essential personnel
e [

Recovered

Figure 3 Three tiers of COVID-19 care zones—red (high-risk zone), orange (medium-risk zone) and green (low-risk zone) with
the appropriate PPE in the respective areas to optimise and streamline resources. *PCR turnaround time (8-12 hours)—stable
patents; GENE Expert turnaround time (2 hours)—critical patents. HCP, healthcare personnel; ICU, intensive care unit; ILI,
influenza like iliness; PPE, personal protective equipment; SARI, severe acute respiratory infection.

strict quarantine, contact tracing was done. The green
zone HCP were provided triple layer surgical mask and
asked to maintain strict social distancing and universal
masking policy.23 Universal precautions in all three zones
were universal use of masks, strict hand hygiene, thermal
screening at entry, COVID-19 testing at patient admission
points, restriction of admissions based on triage priority,
restriction of non-essential visitors to the hospital and
training of administration, security, sanitation, hostel and
other personnel to reduce infections. The use of addi-
tional PPE like visors and intubation boxes was used in
all areas for aerosol generating procedures. Recycling of
N95 masks was advocated in hospital areas where hot air/
plasma sterilisation was possible, which reduced costs and
provided additional support.

Predeployment training of the HCP

The eligibility criteria for frontline workers in the red and
orange zones were HCP aged <50 years, non-pregnant,
non-lactating women, without apparent cause for immu-
nosuppression, those without comorbidities and those
who were willing to perform patient care duty in the
COVID-19 hospital as first responders. We prepared the
HCP mentally for both the on-duty and postduty social
isolation period by briefing them in a language under-
standable to them, about what to expect and how to
handle issues (figure 1C). Training included pre-post
duty instructions, accommodation information, use
of PPE, sample collection and safe transportation to

the laboratory, communication skills and information
about emergency contact helplines.29 Specific hands on
training for ‘donning’ and ‘doffing’ of PPE was done by
video presentation and/or live demonstrations by faculty
tutors. The remaining HCPs were provided training in
the form of online videos and onsite visits with instruc-
tional material from the infection control team. The HCP
were made aware of the frequently asked questions by the
patients and their care givers, and they were taught how to
manage patients without compromising their own safety.
Those who had completed their tour of duty were drafted
into the training exercise to provide practical inputs and
motivate the new recruits.

HCP support during the duty period

Just before the duty, all HCP were provided with a
high energy dry snack as use of diapers was not accept-
able to most. Specified ‘donning’ rooms with mirrors
with graphical step-by-step pictorial instructions were
designed.” *! A few hand-signs were taught to all active
workers for communicating via closed-circuit television
(CCTV) cameras placed in the segregated donning and
doffing room. A buddy ensured that they had appropri-
ately donned and were comfortable in the PPEs before
entering the ‘duty’ area. The duty area had a comfort-
able ambient temperature of 18°C-21°C, controlled with
an area-specific high-efficiency particulate air filtration
handling unit. Communication channels were estab-
lished between the HCP and the COVID-19 patient care
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unit using CCTV, computer and smartphones. ‘Doffing’
of PPE was identified as a crucial step and required
patience and guidance for proper execution and thus it
was specifically supervised by the infection control team
by use of closed-circuit camera and assisted by a buddy
if required. If anyone had a documented breach, they
underwent a formal assessment to classify it as low-risk or
a high-risk exposure. Those with high-risk exposure were
counselled and quarantined in the private ward facility of
our hospital. Those with low-risk exposure continued to
work with self-monitoring and standard precautions.

Peri-duty self-isolation facility
A nearby hotel was exclusively dedicated to boarding and
lodging facility for self-isolation of the HCP during the
duty and postduty period. The hotel staff was equipped
with appropriate PPE and trained in universal precau-
tions and waste management.”” The interface between
the HCP, the hotel and the HCP welfare unit were by
digital interface with no face-to-face interaction to mini-
mise fomite and person-to-person transmission. All the
HCP were periodically screened telephonically for any
medical and mental health issues. Anxiety and depression
were assessed using questionnaire (Generalised Anxiety
Disorder-7 and Patient Health Questionnaire-9), and
if present they were counselled/provided appropriate
medication.”™® Secure transportation facility to and from
the hospital to the hotel was provided with sanitised vehi-
cles and PPE-clad drivers.

The PPE-clad trained housekeeping staff disinfected
the vacated rooms using a 1% hypochlorite spray and bed
linen was disinfected before sending it for laundry.

Postexposure COVID-19 testing of the HCP
We routinely tested all HCP after their duty for presence
of COVID-19 virus by checking their nasopharyngeal swab
by COVID-19 PCR using TagPath COVID-19 Combo kit
(Thermo Fisher Scientific, USA). It has a reported sensi-
tivity of 85.3% (95% CI 74.6 to 92.8) and specificity of
100% (95% CI195.8 to 100). In silico analysis suggest 100%
coverage of available complete genomes for SARS-CoV-2
in TagPath PCR targeting three genes: N-gene, ORF-1ab
and S-gene.™

Most guidelines at that time recommended that HCP
should be tested between the 12th and 14th day after
exposure.'* '® But this meant that our HCP were sepa-
rated from their family for a whole 3 weeks, which was
unacceptable to them and organising logistic support
difficult for the HCP welfare unit. We undertook a liter-
ature search to understand transmission in a healthcare
setting. We found that if there is no breach in protocol
during COVID-19 duty, the pretest probability of getting
infected is as low as <2%.° Also, the median incubation
time of SARS-Cov 2 virus was 5.1 days (95% CI 4.5 to 5.8
days) and 97.5% of those will develop symptoms within
11.5 days.” For a conservative estimate of sensitivity of
75% and specificity was 95%, we calculated the positive
likelihood ratio as 15 (95% CI 6.34 to 36) and a negative

likelihood ratio as 0.26 (95% CI 0.19 to 0.37).> We
found that if pretest probability is conservatively taken
at even 5% for those without any documented breach,
a single negative test on day 7, the post-test probability
would be <1% (95% CI 0% to 4%) calculated using an
online tool.”® Thus a negative test, virtually minimised
the probability of carrying infection home. This allayed
their fear of inadvertently taking the infection to their
homes and community. However, we asked them to self-
monitor for symptoms and report back if they had any.
So, we could safely return them back to their homes after
7-day postduty isolation instead of recommended 14
days. Thus, our HCP worked for 7 days, rested for 7 days
and were tested on the seventh day postduty, after which
they could return to their non-COVID duty, if found
negative. This helped in optimal utilisation of manpower
and early return of HCP to their home. We did pooled
sample testing of postduty HCP tests to optimise utilisa-
tion of limited COVID-19 testing resources.

HCP empowerment

We used the HCP’s smart phone platform to communicate
with them as well as provide all required information/
services. This resulted in a system which prevented fomite
transmission and made all the communication paperless
and efficient. HCP were also thus empowered to access
information, training modules, communicate with the
supervisory unit and coworkers, coordinate logistics and
recreation using their personal mobile devices (figure 4).
The HCP structured feedback questionnaire was also
provided on their smart phone platform to understand
their needs and views related to background, training,
their amenities, physical/psychological support received
and problems faced during the complete period of duty
and postduty isolation period (see online supplemental
file 1). A new website portal was created where we regu-
larly uploaded the information regarding COVID-19 for
the HCP."” This COVID-19 portal also had a dashboard
which updated the hospital statistics and cumulative data
on COVID-19 on a daily basis.

Statistical methods

Data were presented in the form of appropriate graphs
and tables and statistical analyses would be performed
using the Microsoft Excel software. Discrete categorical
data were presented as n (%); continuous data were
presented as mean+SD and range or median and IQR, as
appropriate.

Patient and public involvement in research

This protocol deals with the creation of a novel hospital
MDT and an HCP-centric policy while tackling the
COVID-19 pandemic in our institution. Since this largely
concerns HCP, and the process of creating a sustainable
and willing healthcare team in a public health setting, the
patient and public involvement is indirect as they were
beneficiaries of this COVID-19 care model.
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Figure 4 Empowerment of healthcare personnel (HCP). We empowered the HCP by providing all the contact helplines/
services/web portal access/entertainment/standard operating protocols for personal and patient care on their mobile platform
to keep all communication efficient and fomite free. MDT, multidisciplinary team.

RESULTS

Between 31 March and 20 July 2020, we clinically
screened 5553 outpatients, of whom 3012 (54.2%) were
COVID-19 suspects, which constituted the medium-risk
‘orange zone’ of the hospital protocol. The length of stay
in the orange zone of COVID-19 care was 8-12hours.
Of all 3012 COVID-19 suspect cases, 346 (11.4%) tested
COVID-19 positive with 57.2% male preponderance.
These patients were shifted to the ‘COVID-19 care facility’
or ‘red zone’ which had the highest risk of exposure. The
average length of stay was 18.3 days with a recovery rate of
74.6%. There were 19 deaths with mortality rate of 5.4%.

HCP recruitment

Between 31 March and 20 July 2020, a total of 1224 HCP
were trained and recruited for red zone duty including
312 (25.4%) doctors, 382 (31.2%) nurses, 76 (6.2%) tech-
nicians, 452 (36.9%) hospital assistants and 2 physiother-
apists (0.2%). They were all aged <50 years (62.4% male).
Sixteen (1.3%) persons had done 2 tours of duty. Similar
protocols were used for the 960 HCP in the orange zone.
Around 16 HCP were deployed sequentially in the orange
and then the red zones as they were specialised critical
care, anaesthesia, internist or dialysis unit HCP. There
was a gap of at least 4 weeks between these postings.
Eligible HCP were recruited from different departments
and after orientation and training, they were deployed in
the COVID-19 facility by rotation. The duty period of the
frontline team was set up for 7 days in a 6-hour shift per
day. This was followed by self-isolation for a period of 7
days with testing on day 5 or 7 of the last day of expo-
sure. This limited the duration of exposure to patients
with COVID-19 and was tolerable in terms of wearing
heavy PPE in warm weather conditions. This policy found
wide acceptability among the HCP. All 12 600 HCP in

the PGIMER were trained depending on their area of
deployment and followed PPE instructions specific to
their area of deployment. The PGIMER PPE guidelines
are summarised in online supplemental table 1.

HCP exposure

The red zone had full PPE provision, with N95 respira-
tors, coverall suits, visor, cap, gloves and dual shoe covers.
Most HCP (94.1%) had direct contact with the patients
with COVID-19 with 87.2% patients working within
1m distance. Aerosol generating procedures such as
tracheal intubation, non-invasive ventilation, tracheos-
tomy, cardiopulmonary resuscitation, manual ventilation,
gastroduodenoscopy or bronchoscopy were performed
by 71.2% HCP. The exposure duration per patient was
<5min per patient in 46.8% and between 5 and 15min
in 22.2% encounters. We performed three gastroduo-
denoscopies, one orthopaedic surgery, one pericardial
drain placement, one pancreatic necrosis drainage and
two thoracic drains in the COVID-19 facility without any
documented breach during these procedures and no
documented transmission.

The length of contact with the patient in orange zone
of COVID-19 care was mostly <15 min and only a small
fraction of patients were positive. Thus, initially only
surgical masks and gowns were given here, but this policy
was modified to full PPE with N95 respirators with infec-
tion control team safety feedback. Full PPE cover was
extended to the orange zone subsequently after a period
of 2 weeks as two HCP were infected early in this area and
increasing the level of PPE was a felt need (figure 4).

HCPs with COVID-19 infection
None of the HCP (n=1224) documented a breach in PPE
in the red zone. One (0.08%) of the 1224 HCP in high-risk
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zone tested positive postduty. All such persons underwent
contact tracing by the Community Medicine and Infec-
tion Control Units. We report there was no transmission
in the red zone when HCP were using N95 respirator
appropriately and impervious PPE. None of the HCP who
were tested negative, subsequently became symptomatic
for any COVID-19-like illness, suggesting this protocol of
testing was effective.

However, in the orange zone with 960 personnel, 6
(0.62%) HCP tested positive after providing patient care
to unsuspected patients tested positive for COVID-19
in the first month of pandemic. They reported major
breaches in protocol including improper compliance
with PPE protocols. Of these six HCP, only two persons
were symptomatic with mild cough and all six have since
recovered. After institution of re-training and full PPE
(N95 and impervious gowns) to this zone we have not
documented further transmission. By this time, we had
also created location-specific training videos, interactive
modules, installed the CCTV system and procured appro-
priate tried and tested protective gear, which resulted in
no more inadvertent risk from hospital exposure.

In the green zone with 12600 employees, a total of 23
(0.18%) HCP (56.5% female) tested positive for COVID-
19, all of whom had definite evidence of community
transmission. Of them 14 (60.8%) were asymptomatic,
8 (34.7%) had mild symptoms of fever, sore throat and
one (4.3%) required low-dose oxygen therapy. Source of
exposure and contact tracing was done for all 23 persons.
They acquired it while not following social distancing and
universal masking norms, when they either attended mass
gatherings, social events, had tea or lunch breaks with
their office colleagues who later tested positive. So, the
overall infection rate for our centre is 30/12 600, which
is (0.23%) including all cases of hospital and community
transmission.

Medical and mental healthcare of the HCP

The members of the HCP welfare unit periodically
assessed physical and mental health status by tele-
consultations. In the feedback from 122 HCP, 13 (23.6%)
had sore throat, 3 (5.5%) had diarrhoea and 38 (5.5%)
reported fever. Isolated cases of rhinitis, headache and
myalgia were reported. None among them tested positive
for COVID-19 and were treated symptomatically for their
non-COVID illness.

HCPs were evaluated by the mental healthcare team
(n=194) during the postduty isolation period by a semi-
structured interview. Of these only, 8.76% (n=17) were
considered to have a clinically diagnosable anxiety
disorder and/or mild depressive episode. Other mental
health issues identified were insomnia (n=17; 8.76%),
feeling lonely (n=46; 23.7%), feeling bored (n=37;
19.07%), feeling irritable (n=10; 5.15%), feeling demor-
alised (n=13; 6.70%), being afraid of contracting the
infection (n=57; 29.38%) and feeling scared of infecting
family members (n=60; 30.9%). Relaxation exercises
were advised to the majority of HCP having mental health

issues. Psychological support was provided to all those
experiencing negative emotional states (feeling lonely,
feeling irritable, feeling demoralised, feeling scared and
anxious, feeling socially disconnected feeling like running
away from work and so on).” *® However, medications
(mainly anti-anxiety, benzodiazepines) were prescribed
in seven HCP for short duration and in only one HCP,
antidepressants had to be initiated. A meditation and
yoga/exercise programme were initiated for those who
volunteered, during the social isolation period to help
maintain the physical and mental health of HCP.** *

Feedback and HCP satisfaction

We analysed the collected feedback from initially
deployed HCP (n=122) after the COVID-19 posting in the
dedicated COVID-19 hospital. All responses were graded
on a b-point Likert scale, with the best result being 5.
We report that 92 (75.4%) HCP agreed that the training
received was 24 points. About 93 (76.2%) HCP graded >4
points about the adequacy of the PPE provided to them.
Eighty-seven (71.3%) scored the communication devices
and 95 (77.8%) scored the measures to protect them in
the doffing area 24 points. The low HCP infection rate of
0.08% was reassuring. About 92.8% of HCP were mentally
prepared for the duty before entering the COVID-19
wing and 81% found the psychosocial support adequate
during their isolation period. Although most agreed that
posting in the COVID-19 area was acceptable, and they
will serve again if required, and 54.8% said they would
even volunteer for the duty (online supplemental figure
1). Their only residual concern was that they missed their
families during the period of isolation. Overall, all HCP
expressed satisfaction with their experience and changed
their outlook from trepidation to confidence as they
appreciated the HCP centric policy of our institute, which
complimented the quality of patient care.

DISCUSSION

We found that a multidimensional healthcare centric
policy developed by our MDT resulted in reduced
transmission of COVID-19 among those taking care of
patients infected with COVID-19. The HCP-centric policy
of limiting work shifts of frontline workers to 6 hours
ensured rest and recreation, reduced cumulative expo-
sure to COVID-19 patients and the probability of HCP
infection. All our 30 infected HCP had no/mild symp-
toms and recovered completely and overall HCP infec-
tion rate was 0.23%. Only one infection was documented
in the red zone. She was a respiratory physiotherapist
who did not report any breach in PPE while taking care
of patients with COVID-19 in the red zone. She possibly
acquired it from the community while not following social
distancing and universal masking policy just prior to her
COVID-19 duty shift. As she remained asymptomatic and
was tested as per protocol only at the seventh day post-
duty, this remained undetected throughout her entire
duty period. Her contacts were traced and all tested
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negative. Community transmission was considered to be
the source of COVID-19 infection for an HCP if the HCP
always was in the prescribed PPE according to the site of
duty, there was no breach and there was instead high-risk
exposure to a COVID-19-positive/COVID-19 suspect in
the community. The HCP would be interviewed by the
Contact Tracing team (Community Medicine and Infec-
tion Control units). The possible sources of acquiring
COVID-19 was ascertained by a detailed assessment of
their atrisk activities in the preceding 2 weeks.

Our experience contrasted with the global experience,
where many HCP were infected with COVID-19. The
National Health Commission of the People’s Republic of
China reported that up to 24 February 2020, 2055 HCP
were confirmed to be infected with COVID-19, 90% of
whom were from Hubei province, with 22 (1.1%) deaths,
but these events were not defined as being hospital-
acquired or community-acquired infection."' Among
these reported deaths of HCP, Dr Li Wenliang, the
ophthalmic surgeon who first raised the alarm about a
novel viral pneumonia, became the face of the threat to
HCP in the global pandemic.*’ Our model differed from
reports from other countries**™* as we ensured that our
HCP had adequate PPE, mandatory use of N95 respira-
tors and impervious gowns in the COVID-19 facility, dura-
tion of shift in PPE was just 6 hours, making the HCP
comfortable, and ensuring meals and washroom usage on
time. We also provided transport, boarding and lodging
for those who needed it, we offered end of COVID-19
posting voluntary testing to all HCP who requested it and
mandatory testing for those who were symptomatic, high-
risk contacts or reported a breach in PPE. Our popula-
tion and our HCP tend to be of a younger demographic
and tend not to have very severe disease.

The data from Italy are particularly worrisome as
over 12 680 HCP were infected, with almost 100 physi-
cians and 26 nurses losing their lives to the COVID-19
effort as of 7 April 2020.* ** Another case study is that
of Spain, where the rate of infection of HCP is reported
to be about 20% of the total COVID-19 cases, mainly
due to lack of adequate PPE. As of 1 June, about 50 000
HCP were reported infected, many of whom were criti-
cally ill and about 70 had died.* In the USA, the CDC
documented 9282 COVID-19 cases in HCP, of whom 723
(8%-10%) were hospitalised and 184 (2%-5%) were
admitted to intensive care units.** Reports from Brazil
suggest high HCP infections.* Currently, WHO estimates
there are 13.8 million COVID-19 infections worldwide
and that HCP represent 1.4 million cases, about 10% of
all COVID-19 cases.*® This sobering thought suggests that
even in resource-poor setting like ours, if we are ready
to make suitable HCP-centric policy, we may save our
frontline healthcare workers. We were ready to adapt and
innovate, which helped us in ensuring HCP safety and
welfare in trying and uncertain times.

We realised that welfare needs of HCP are dynamic
and needed to be individualised. We had an enormous
task segregating the three tiers of COVID-19 care areas,

training and protecting HCP and ensuring adequate
manpower at screening, testing and patient care sites,
while maintaining the usual academic and non-COVID-19
patient care work schedule of a tertiary care university
hospital.*

India has had a delay in peak in cases due to imposition
of an early countrywide lockdown, which opened up in a
phased manner from 1 June 2020. We used this time effec-
tively to prepare for the COVID-19 effort and creation
of dedicated laboratories, COVID-19 care facilities and
screening and quarantine centres. At our centre, the risk
of COVID-19 infection to the HCP was <1% overall, which
is much lower than global figures.'*°

Professionally supervising the physical and mental
health of our HCP while they are fighting the CORONA
war was a challenge for us. Our HCP were pressed into duty
in trying circumstances, were anxious and had genuine
concerns.” *” This HCP welfare model was created in a
dynamic manner, in consultation with the MDT, and in an
iterative manner taking all relevant feedback from HCP
into consideration. An adaptive model is likely to survive
the challenge in the long-haul fight against COVID-19
yielding high HCP satisfaction and effective patient care.

Acquiring initial feedback from the first responder HCP
and implementing reforms was an integral part of the
welfare team. The feedback was collected from 122 initial
consecutive HCP including residents, nurses, technicians
and sanitation workers. This vital information was assessed
in April itself and allowed us to improve lodging access,
streamline the online access forms, prepare palatable
food menus and organise timely transport to subsequent
HCP have continued to provide unstructured feedback
through our established communication channel. The
profile of the initial 122 individuals and subsequent HCP
is similar in terms of age, gender and cadre. The data are
thus representative of all the HCP, in the COVID-19 care
facility. Most (57%) HCP expressed willingness to repeat
their COVID-19 duty given their positive experience. A
dynamic interaction between MDT, HCP and other stake-
holders lead to sustainable model with high degree of
employee satisfaction.

The COVID-19 welfare unit remedied most of the
concerns of the HCP by providing a comprehensive
health, adequate PPE, lodging, transport and timely finan-
cial support package, which helped in maintaining their
morale and overall well-being resulted in HCP passing on
the positive feedback to subsequent batches resulting in a
willing renewable workforce.*

Our hospital setting is representative of a tertiary care
university hospital, one of several public and private insti-
tutes in India which have been designated as COVID-19
care centres. However, there is no published health
policy-related data from these centres which we can
readily compare. The government has designated a three-
tier system for COVID-19 care: asymptomatic and mildly
symptomatic are to be isolated in COVID-19 care centres,
significantly symptomatic cases in equipped hospitals
and complicated COVID-19 cases at tertiary care apex
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institutions. Thus, our hospital had more serious symp-
tomatic cases, patients requiring invasive ventilation,
comorbidities and need for interventions increasing our
HCP exposure rates and requirement of intensive care.
In the initial phase of the pandemic, in the months of
March through June, every single case of COVID-19,
asymptomatic or otherwise, was admitted with the objec-
tive of preventing community spread. Private hospitals
in the country were permitted to admit patients under
strict regulation by the state governments, fee caps and a
strict protocol for admitting or referring cases. Commu-
nity healthcare was provided at the level of the primary
health centres with ‘anganwadi’ and accredited social
health activist workers as frontline workers in both urban
and rural areas. Secondary level care was provided in
large district hospitals and civil hospitals which were
designated as COVID-19 care facilities for symptomatic
patients. Nodal centres, such as our institute, supervised
many such smaller units and supported their core teams
of HCP. In addition, our team has provided training
and scaled-down Treatment Unit Models for secondary
level care at numerous centres in North India. Using
web-based and mobile-based model for communication
ensure formatfree efficient low-cost communication.
Also, the telemedicine model for routine monitoring
reduced exposure of our HCP.

PGIMER honoured the services provided by the HCP
in the COVID-19 frontline by awarding a certificate of
appreciation to our ‘CORONA WARRIORS’. Their effort
was praised and highlighted in the press and media.
This also stimulated our other HCP to come forward for
COVID-19 duty. Our model’s main limitation is that India
is still having a rising COVID-19 curve, with population
heterogeneity in different parts of the country requiring
the MDT to redouble efforts, manage limited resources,
brace for more patients and protect the HCP at the same
time. We were unable to get the feedback forms for all
HCP which was another limitation. Other limitations
include the cultural and social factors unique to India
and a variable peak of infection in different cities that
results in waves of new cases. Our model was generated
in anticipation of the rising curve and we had ample time
to prepare the COVID-19 facility, the isolation lodging
unit and stockpile adequate good quality PPE. Ours is a
large tertiary care university hospital with good infrastruc-
ture and expertise, which worked to our advantage. Our
population and our HCP tend to be of a younger demo-
graphic and tend not to have very severe disease. We
did not require additional manpower for the COVID-19
effort and were able to divert human resources from
defunctionalised units like routine operating rooms,
and outpatient clinics. India has low cost internet access
providers, and the use of telemedicine allowed us to
maintain routine patient care. Our model also requires
good administrative support, and use of mobile internet
services, which may not be readily available at other sites.
Using web-based and mobile-based model for communi-
cation ensured efficient low-cost communication. Also,

the telemedicine model for routine monitoring reduced
exposure of our HCP. However, scaled down versions can
be applied in the local setting as per caseload and HCP
needs. We have shared our team’s real-life experience of
a tertiary care centre in a low-income and middle-income
country to ensure a safe working environment for our
HCP. By using existing resources, we created a low-cost
model for COVID-19 care. In the future, this model can
be replicated in setting up COVID-19 hospital services in
secondary and tertiary level care institutions in India and
elsewhere.”*

CONCLUSION

A multidimensional HCP-centric policy was effective
in ensuring safety, satisfaction and welfare of HCP in a
resource-poor setting and resulted in a willing workforce
to fight the pandemic. An MDT is required to create
and sustain the model. The model needs to be dynamic,
responsive to feedback, iterative and innovative. Ensuring
adequate appropriate PPE, and monitoring its use, are
essential in reducing patient to HCP transmission. Ample
use of low-cost accessible technology made it efficient,
effective and paperless, and it possibly reduced fomite
transmission. Our overall COVID-19 transmission among
HCP is among the lowest reported yet at 0.23%. This real-
world data from India show that training, empowering,
support and protecting HCP results in high satisfaction
rates, a willing workforce and sustainable use of human
resources. This model is reproducible in other low-income
and middle-income countries and other resource-poor
settings, where the pandemic is still unfolding.
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