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intrOductiOn

COVID-19 infection was identified among a cluster of patients 
at Wuhan, China in December 2019 and had spread all over the 
world, becoming a global pandemic that brought all industries 
to a halt and put a large burden on overwhelmed healthcare 
organizations (HCO). As of December 31, 2020, over 1 
million cases were documented in India, with nearly 1.45% 
deaths.[1] The rapid spread of COVID-19 greatly impacted 
almost everyone, especially the healthcare delivery systems 
and healthcare workers (HCWs) who were at the forefront 
battling against the infection.

The HCWs faced various challenges while performing their 
duties such as increased risk of infection for self and close 

family members, long working hours with personal protective 
equipment (PPE), or days away from home, burnout, fatigue, 
psychological stress, anxiety, etc., In addition, widespread 
fear and misinformation on COVID-19 also induced sporadic 
violence against healthcare providers and ostracization by the 
society. Therefore, protection of HCWs from infection as well 
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compiled and analyzed. Results: The HCOs demonstrated 100% compliance with providing adequate personal-protective equipment based on 
risk stratification and physical distancing precautions, with 94% of organizations redesigning their workflows, accordingly. They also showed 
97% compliance to mandatory handwashing protocols and 99% compliance to thermal screening. However, only 52% provided psychological 
counseling for workers, 35% provided medical care for dependents, 31% undertook WASH (water, sanitation and hygiene) certifications, and 40% 
obtained feedback from staff for areas of improvement. Out of the 110,679 staff involved in clinical care among the 93 HCO, 6189 staff (6%) 
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the non-COVID-19 wards. Conclusion: Healthcare workers are at a higher risk of exposure to SARS-CoV-2 infection and can also transmit 
infections to the community. The HCOs surveyed incorporated innovative solutions to tackle the threat of COVID-19, which demonstrated 
success with relatively low incidence of infections among the staff evaluated. This study highlights strengths and exposes weaknesses, which 
should be considered for disaster mitigation plans as an effective step toward future pandemic preparedness.
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as looking after their physical and emotional wellbeing was 
critical to build resilience as they faced the insurmountable 
hurdles in dealing with COVID 19. However, despite all 
efforts to protect HCWs, some exposure is inevitable, which 
could have occurred at the hospital settings and/or in the 
community. Initial studies estimate that about 10%–20% of 
the frontline healthcare professionals could be infected with 
COVID-19 infection.[2] The highest among those are usually 
in the nursing homes followed by home care settings, in and 
outpatient settings.[3] India already had a scarcity of HCWs 
and the increasing infection rate among them could further 
deplete the existing resources.

In a bid to both protect and strengthen the healthcare 
workforce, organizations nationwide readily researched and 
implemented safety guidelines and alternative workflow 
solutions. Periodically, updated guidelines issued by 
different governmental agencies such as the Ministry of 
Health and Family Welfare,[4] Indian Council of Medical 
Research (ICMR),[5] and National Center for Disease 
Control[6] could be adopted, wherever feasible in different 
healthcare settings. Based on these guidelines, technological 
advancements as well as other innovative ideas, efforts were 
taken by various healthcare facilities to improve efficiency in 
the safe delivery of health care, pooling of resources, reduced 
workplace exposure, and provided planned care to those 
exposed.

Materials and MethOds

The Consortium of Health Care Organization (CAHO), along 
with ENVIS resource partner, ICMR-NIOH, India and Global 
Society of HSE professionals (GSHP) conducted a national 
Level Competition on Measures Taken by Indian Hospitals 
toward healthcare worker and workplace safety during the 
COVID-19 pandemic during August 2020. A total of 93 Indian 
hospitals and 6 international hospitals (3 from Dubai and 1 
each from Riyadh, Abu Dhabi, and Srilanka) participated in the 
competition. Information from hospitals on various healthcare 
safety measures instituted in their organization as they battled 
COVID-19 pandemic during the first wave of COVID-19 
infections were collected. However, for this analysis, data 
from 93 Indian hospitals were collated and analyzed. Consent 
from the participating HCOs was obtained for reporting the 
cumulative data.

HCOs from Kerala represented the highest number (19) 
among the Indian hospitals from 13 different states across the 
country [Figure 1]. About 18 hospitals belonged to less than 
100 bedded, 31, 27, and 17 hospitals belonged to the categories 
100-300 bedded, 300-600 bedded, and more than 600 bedded 
hospitals category, respectively.

results

All the HCOs based in India were assessed for the following 
cumulative safety preparedness and practice measures. Further, 
the individual safety preparedness and practice measures 

among the various categories of hospitals in absolute numbers 
are presented in Table 1. The relative loading of the cumulative 
measures is depicted in Figure 2.

discussiOn

The COVID-19 pandemic in 2020 exhibited the strengths 
of existing healthcare processes as well as the capacity of 
HCO to plan and pivot at a rapid rate to serve their patients 
safely, while protecting healthcare workers. However, it also 
served as a sobering reminder of the potential gaps in service 
delivery and taught many lessons in disaster preparedness for 
the evolved healthcare industry. Whether the next event is a 
natural disaster or other pandemic, healthcare services will 
have to face the challenges of sudden capacity adjustments, 
redesigning care, and redeployment of staff.

The analysis of the data from this multi-organizational 
study conducted by CAHO, the ENVIS resource partner, 
ICMR-NIOH and GSHP, India, has revealed many measures 
that were taken by the Indian HCO surveyed, in order to 
tackle various aspects of the pandemic, in addition to areas 
that showed scope for improvement. The efficacy of these 
measures was demonstrated by the prevalence of COVID-19 
infection in the 6189 healthcare workers evaluated during the 
study, where 6% was positive on testing.

The HCOs also came up with innovative technological, 
process, and administrative changes to enhance worker safety 
and care delivery, some of which are discussed in detail.

Provision and utilization of personal‑protective equipment
Adequate PPE based on risk stratification was seen uniformly 
in 100% of the HCOs surveyed (depicted in green). Early 
on, the WHO and the CDC stressed the importance of the 
appropriate use of PPE and described it as an effective and 
accessible measure within administrative, environmental, and 
engineering controls. The judicious use of PPE, especially the 
use of N95 masks was monitored across most organizations, 
with 97% of the HCOs establishing protocols for the suitable 
reuse of these masks if required.[7]

Enforcement of physical distancing recommendations
All international and national health regulatory and advisory 

Figure 1: State wise distribution of participating HCO’s from India. HCO’s: 
Healthcare organizations
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bodies also emphasized the need for physical distancing with 
barriers or partitions in cubicles, until vaccines and explicit 
treatment options were made available for the treatment of 
COVID-19 disease. The Center for Disease Control and 
Prevention (CDC) stated that close contact was considered 
as less than 6 feet away for over 15 min.[8] This proved 
challenging in the healthcare setting, considering that nearly 
all clinical interactions that occur within hospital teams, as 
well as between caregivers and patients involved close contact. 
However, various strategies were implemented to reduce 
nosocomial transmission of infection.[9]

Compliance to physical distancing mandates was 100% among 
the HCOs surveyed with 87% of them moving to online 
meetings and debriefings, while 45% reduced their staff count, 
carefully regulating the number of people per shift to decrease 

the chances of transmission. About 94% of the organizations 
redesigned their workflows to allow for segregated patient and 
staff movement within the facilities.

Thermal screening
Thermal screening was conducted in 99% of the HCOs, 
which helped them to monitor the health of incoming staff 
and patients. This was critical in reducing the chances of 
transmission in the HCOs, although its efficacy was not 
conclusive considering that temperature screening by itself 
was a transient parameter that could only identify fever at the 
time of scanning only. It could potentially miss those who were 
infected but asymptomatic at that point of time.

A study by Hsiao et al.[10] stated that almost all hospitals 
in Taiwan followed the recommendations for contactless 

Table 1: Health care safety practices among various categories of Indian HCOs

18 31 27 17 93 %
Categories of hospitals as per number of beds <100 100-300 300-600 >600 Total %
Provision and Utilization of PPE

Adequate PPE based on Risk Stratification 18 31 27 17 93 100
Reuse of N95/Adequate N95 15 31 27 17 90 97

Enforcement of Physical Barriers/Partitions in cubicles
Physical distancing barriers/partitions in cubicles 18 31 27 17 93 100
Online Meetings 13 30 27 11 81 87
Reduced staff count 9 14 14 5 42 45
Redesigned flow of patients/staff and workflow 14 31 26 16 87 94

Thermal Screening
Thermal Screening 17 31 27 17 92 99

Trainings
Regular Training 16 31 27 17 91 98

Communication
Posters on awareness of COVID-19 15 31 26 12 84 90
Regular Announcements/Circulars about covid preparedness 13 31 27 14 85 91

Staff wellbeing
Salaries on time 8 15 11 5 39 42
Medical Care for staff turning positive 15 31 22 13 81 87
Medical care of dependants 7 12 10 4 33 35
Quarantine facility for staff 13 29 24 13 79 85
Feedback from staff working in COVID areas for improvement 7 13 11 6 37 40
Transport facility for staff by hospital 10 28 22 15 75 81
Psychological counselling for workers 9 17 16 6 48 52
Food/refreshments for staff managing Covid 12 31 25 14 82 88

Handwashing and Sanitation
Mandatory Hand washing protocols 17 31 27 15 90 97
Hourly cleaning of all surfaces 10 14 17 7 48 52
Shower facilities 11 29 21 12 73 78
Scrub suits and cleaning 9 18 17 7 51 55
Certification like WASH 6 10 9 4 29 31

Prophylaxis
Prophylaxis 7 13 13 4 37 40
Administrative Oversight
Engineering controls in OT/ICU 10 15 18 10 53 57
Internal audits/Monitoring/Compliance check 8 17 17 10 52 56
COVID task force 9 16 18 6 49 53

 100%,  41 - 69%,  70-99%,  <40%
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temperature monitoring at hospital entries, where febrile 
patients were sent to the emergency department for evaluation. 
In response to the unknown efficacy of monitoring due to 
various factors, they recommended a second temperature 
check inside the hospital, after the patients’ or visitors’ body 
temperature was acclimatized to the indoor environment.

Trainings
Trainings were conducted in 98% of the HCOs. Even though 
they were predominantly conducted online, it proved to 
be useful in establishing and strengthening standardized 
practices. In addition, upskill training programs helped 
the healthcare professionals to work outside their current 
roles, as they adapted to the changing job profiles and 
responsibilities.

Study material was available from courses provided by 
international organizations, like the online learning platform 
OpenWHO.org,[11] or modules provided by the Technical and 
Vocational Education and Training, UNESCO New Delhi,[12] in 
order to upskill nursing and healthcare professionals in India, 
treating COVID-19 patients.

In addition, the Indian government launched a training 
module for the management of COVID-19 named the iGOT 
platform[13] (Integrated Govt. Online training) portal on 
Ministry’s DIKSHA website (Digital Infrastructure Knowledge 
Sharing) to train all frontline healthcare workers and first 
responders.

Communication
Information about COVID-19 was developing and changing 
at a rapid pace during the pandemic, and it could be hard to 
keep track of the changing procedures or regulations. In order 
to keep the staff, as well as patients and relatives updated 
about these changes, 90% of the organizations disseminated 
information through awareness posters displayed at their 
facilities, while 91% gave regular announcements or circulars 
about COVID-19 preparedness.

The Centres for Disease Control (CDC) developed a Crisis and 
Emergency Risk Communication (CERC).[14] framework that 
required feedback from healthcare workers who benefitted from 
communications made by their organizations. A study conducted in 
Singapore,[15] used the CERC survey to evaluate the effectiveness of 
the communication healthcare providers received from authorities, 
which in turn helped them to plan for future emergencies. In this 
survey, 92.5% of respondents stated that accurate, concise, and 
timely information helped to keep them safe.

Staff wellbeing
The unexpected intensive work during the pandemic drained 
most health-care providers physically and emotionally, but 
caring for caregivers was evidenced in most of the HCO. 
Nearly nine-tenth of the HCOs offered coverage of medical 
care if staff were diagnosed with COVID-19, while around 
two-fifth of the institutes extended the medical care to staff 
dependents as well.

A meta-analysis conducted by Salari et al.[16] discovered that 
24.3% of healthcare workers involved in patient care during 
the pandemic exhibited signs of depression, while 25.8% 
reported anxiety and 45% experienced stress. The prevalence 
of mental health effects on healthcare professionals indicates 
a pressing requirement for policy-makers to provide support 
in this area. In the current study, 52% of the institutes provided 
psychological counseling to the healthcare professionals who 
needed it.

Food, beverages, and quarantine facilities were provided 
to those working in COVID areas, by 88% and 85% of 
HCOs, respectively. About 90% of the facilities provided 
transportation considering the mandated lockdown of all public 
transportation. However, only 42% of the organizations were 
able to pay salaries on time, and only 40% took feedback from 
staff regarding areas of improvement in the COVID areas.

Frequent information and feedback sessions with local 
managers and the broader facility community, complemented 
by clear, concise, and measured communication, have been 
known to help teams stay focused on care and secure in their 
roles.

Handwashing and sanitation
Handwashing protocols were made mandatory by 97% of 
the organizations and 78% of them offered shower facilities. 
However, only 52% of the organizations enforced hourly 
surface cleaning instructions, while 55% provided scrub suits. 
The adoption rate for WASH certification programs in the 
organizations was the lowest ranking parameter at 31%. An 
online learning platform developed to arm professionals with 
the knowledge and tools they need to create lasting water, 
sanitation, and hygiene (WASH) services,[17] the certification 
is a credible initiative, especially during a pandemic. This 
again, may be considered as part of organizational preparedness 
for the future. However, considering the pattern of spread of 
COVID-19, mandatory handwashing protocols should have 
been followed by 100% of the HCOs.
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Prophylaxis
The most commonly used prophylactic medication was 
hydroxychloroquine, an antimalarial drug which inhibits the 
viral entry into the cell membrane and decreases the viral 
duration of SARS COV 2. Although a few studies[18] showed 
that maintenance doses of hydroxychloroquine were associated 
with a significantly lower risk of COVID-19, it carries the risks 
of adverse drug reactions as well as unsure complete protection. 
Guidelines did not emphasis the use of prophylaxis, as a result 
only 40% of the HCOs provided it to their employees.

Administrative oversight
Considering the continuously changing scenario, it is not 
surprising that internal audits, monitoring or compliance 
checks as well as engineering controls in the OT and ICU 
facilities were not as robust, showing only a 57% and 56% 
occurrence rate, respectively.

In addition, only 53% of the organizations had a committed 
COVID task force, which is something to consider in the 
future, while making disaster mitigation policies for hospitals.

Evaluating the prevalence of COVID‑19 infections in the 
healthcare organizations surveyed
Comparison of COVID resource allocation across the 
healthcare organizations
A total no of 10186 (28%) of the beds were allocated 
for COVID care among the 36384 beds of the 93 HCOs 
analyzed and about 18918 (17%) of the staff were deployed 
in COVID-19 wards [Figure 3].

Incidence of COVID infections among staff deployed in 
the healthcare organizations
In the current study, out of the 110679 staff involved in clinical 
care among the 93 HCO 6189 staff (6%) tested positive for 
COVID, being higher (13%) among staff working in the 
COVID wards compared to 4% among those working in 
the Non COVID wards. COVID positive was the highest 
among >600 bedded hospital category (18%) and the least 
infected among the <100 category of staff in the non-COVID 
wards (3%).

Strengths and limitations of the study
The information collected was unique in the large number of 
hospitals and healthcare providers, especially during uncertain 
times, in a climate of frequent changes to guidelines for both 
prevention and treatment. While it is an insightful snapshot 
of the current status, it could benefit from a follow-up study 
to determine if areas that required attention were dealt with in 
the participating organizations.

Interpretation within the context of wider literature
Comparative data were obtained from a meta-analysis of 97 
studies including 230,938 healthcare workers, conducted by 
Gomez Ocha et al.[19] throughout the pandemic. This revealed 
that the estimated prevalence of SARS-CoV-2 infection was 
11% using RT-PCR, and 7% using the presence of antibodies. 
The incidence of infection ranged from 0.4% among 498 
Spanish as opposed to 57.06% American health care workers, 
with a pooled average prevalence of 10%. Nurses who spent 
more time with close patient care were the most affected (48%), 
followed by physicians (25%) and other HCWs. Most of the 
personnel positive for SARS-CoV-2 were working in hospital 
non-emergency wards followed by the operating rooms and 
surgery services. The pooled prevalence of health-care workers 
with COVID-19 diagnosed by RT-PCR who did not show 
symptoms at time of diagnosis was 40%, 5% of the HCWs 
presented with serious illness and 0.5% of the infected HCWs 
died of complications of the disease.

Implications for policy, practice, and research
There were many new and creative initiatives identified by the 
HCOs, which were simple yet very profound that made their 
healthcare facility safe, detailed in Table 2.

While telemedicine was introduced in India in 2001, its 
applications were not widespread and adoption rates were 
low. Tele-consultations increased in scope only during 
the COVID-19 pandemic, when its scope for delivering 
value-based healthcare, while keeping both patients and 
doctors safe, was realised. The Board of Governors of Medical 
Council of India (MCI) introduced the “Telemedicine Practice 
Guidelines”[20] which include both the overarching principles 
and a practical framework of telemedicine. In addition, an 
amendment to the Indian Medical Council (Professional 
Conduct, Etiquette, and Ethics) Regulations, 2002 and has 
been approved by the Ministry of Health and Family Welfare, 
Government of India officially on March 25, 2020.

Another breakthrough in the implementation of technology 
to circumvent social distancing mandates while delivering 
care to patients was the introduction of the Sevili robot, 
which was manufactured and scaled by the Center for 
Automation and Robotics, Hindustan Institute of Technology 
and Science, Chennai, India. ‘Sevili’ is a Tamil word which 
means ‘Caretaker’, and it truly lived up to its name as the 
robot could navigate isolation wards to deliver medication, 
food and other necessities to the patient bedside, while sparing 
healthcare workers the interaction, relieving them to address 
other pressing tasks.[21]
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cOnclusiOn

Healthcare workers are at a higher risk of exposure to 
SARS-CoV-2 infection and significant proportion of those 
infected could be asymptomatic carriers who can transmit 
infection in the healthcare facility, family members, and 
community. Hence, it was imperative to introduce measures 
that protected both staff and patients from potential nosocomial 
transmission. Taking stock of the initiatives made as well as 
the lacunae in resources or processes, paves the path ahead 
for more robust disaster preparedness in the Indian healthcare 
industry, armed with digital health technologies, administrative 
support, effective leadership, trustworthy communication and 
a renewed appreciation for the mental and physical well-being 
of its healthcare workers.
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