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ABSTRACT

INTRODUCTION

After the declaration of the COVID-19 pandemic by the 
World Health Organization (WHO), the first confirmed 
case of COVID-19 from Nepal was reported in January 
2020.1,2 Since then, COVID-19 positive cases have 
surged beyond 14000, with 30 deaths till July 1, 2020.3  

Different hospitals have been identified and assigned 
different levels of services based on their geographic 
locations and the type of general service they provide.2,4 
With the knowledge that even the affluent countries 
were overwhelmed and found it extremely difficult to 
contain the spread of infection during the surge5,6 it 

was important that Nepalese healthcare facilities made 
their best effort to prepare and combat the pandemic 
in a short period of time.7,8 The aim of the study is to 
assess the perspective of medical doctors working in 
government hospitals regarding hospital readiness 
in infection prevention measures, isolation services 
management, critical care service readiness and training 
related to COVID-19 in government hospitals of Nepal.

METHODS

This cross-sectional study was performed as an 
online survey among doctors working in 56 different 

Background: The study assesses the perspective of doctors working in government hospitals of Nepal regarding 
hospital preparedness for infection prevention measures, isolation services provisions, critical care service readiness, 
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of Nepal to assess the perspective of medical doctors regarding COVID-19 pandemic readiness in their facility. 
Nonprobability sampling was used to collect 56 responses from doctors working in different hospitals of Nepal. An 
online survey was performed using a questionnaire tool, which was adapted from the guidelines of the World Health 
Organization and the Centers for Disease Control and Prevention.
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health centers (33.92%).    The availability of adequate facemask was 84% in central hospitals, which was higher than 
provincial hospitals (66.7%), and local level health centers (77.8%). There were only 53.8% trained critical care 
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care facilities. Overall, only 2 hospitals had the provision of a negative pressure room with air exchanges. Only 8 
participants working in central hospitals (61.5%) and 14 working in provincial hospitals (58.3%) had performed 
hands-on training for donning and doffing personal protective equipment. 
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government hospitals of Nepal from April, 08 to 29, 
2020. The questionnaire was adapted from the checklist 
developed by the World Health Organization9 and the 
Centers for Disease Control and Prevention (CDC), United 
States10, and modified to meet local standards. The tool 
was developed by investigators from the government 
hospitals of Nepal. Questions related to infection 
prevention measures, hand hygiene, availability of face 
masks, airborne isolation room provisions, components 
related to critical care preparedness, and level of 
training of the healthcare staff were included. The study 
population comprised of medical doctors with or without 
specialties (Figure 1) working in central hospitals, 
provincial hospitals and local level health centers. Only 
primary health centers of the local level were included 
as local level health centers. Only one response from 
one government hospital of Nepal was included in the 
final analysis. In the case of multiple responses from 
the same facility, respondents with a specialty degree 
were preferred. If there were multiple responses from 
doctors with a specialty degree working in the same 
hospital, the response received first was included. 
The provisions of critical care and airborne isolation 
were only assessed in central and provincial hospitals, 
considering that these facilities have these provisions 
as per the standards of the Government of Nepal. If 
any response had an incomplete entry, it was excluded 
from the study. Only those replies from a medical doctor 
working in a government hospital with a complete entry 
were included in this study. Nonprobability purposive 
sampling of data was done.    Data related to the 
availability of polymerase chain reaction (PCR) tests 
and rapid diagnostic tests (RDT) were not sought as it 
was known that there is only limited COVID-19 testing in 
most government hospitals of the country. Other aspects 
of preparedness such as the formation of outbreak 
management team, triaging provision, availability of 
personal protective equipment, and staff management 
were also not assessed. Pretesting of the question was 
not done due to complexities arising from the pandemic, 
as patient care and research activities need to be 
carefully balanced during crisis.11 

Participants of the survey provided consent after 
they were explained the details of the study. Ethical 
approval for the study was taken from the Nepal Health 
Research Council Ethical Review Board. To maintain the 
confidentiality of the participants, direct data identifiers 
were removed from the data set and indirect identifiers 
were modified. Data were entered in Microsoft Excel 
2019 and analyzed using SPSS version 26. Data are 
presented as numbers and percentages. 

RESULTS

A total of 56 respondents with medical doctors of 
different specialties each working in a different 
government hospital were included in the study. Medical 
officers accounted for most of the participants 32(57.2 
%) followed by anesthesiologists 10(17.9 %) (Figure 1).

Figure 1. Respondent distribution by specialty.

There were 13 responses from doctors working in 
central hospitals (23.2%), 24 from provincial hospitals 
(42.8%), and 19 from local level health centers (33.92%) 
(Figure 2).

Figure 2. Respondent distribution by federal system 
of Government of Nepal.

Hand hygiene provisions in government hospitals of 
Nepal ranged from 37-49 (66.1-87.5 %) of the responses 
with maximum facilities in the fever clinic and least in 
the wards and emergency rooms. (Table 1). 

The provision of facemask was 11 (84.6 %) in the central 
hospital which was higher than provincial hospitals 16 
(66.7 %) and local health centers 15 (78.9%) (Table 2).

Various provisions of critical care facilities available 
in government hospitals of Nepal are listed in Table 
3. Critical care provider was more commonly present 
in central hospitals (53.8 %) compared with provincial 
hospitals (29.2 %). The provision of airborne isolation 
and separate donning and doffing areas for personal 
protective equipment (PPE) in critical care facilities are 
less in both central and provincial hospitals (Table 3).
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Table 2. Facemask* provision to healthcare personnel 
in hospitals and health centers.

Level of hospitals and 
health centers

Healthcare personnel 
(%)

Central (n=13) 11 (84.6)

Provincial (n=24) 16 (66.7)

Local (n=19) 15 (78.9)

Total (n=58) 42 (75.0)

Facemask* here means surgical or N95 or N95 equivalents.

According to the participants, most central, as well as 
provincial hospitals, relied on the provision of a well-
ventilated room with air exhaustion outside with or 
without the use of exhaust fan for airborne isolation 
(Table 4). Four among 13 responders (30.8 %) working in 
central hospitals, and three among 24 responders (12.5 
%) working in provincial hospitals reported that their 
hospital has the provision of airborne isolation with air 
exhausted directly outside. Only two doctors surveyed in 
the central hospitals in the study reported the facility of 
a negative pressure room. 

Table 1. Hand Hygiene provision in different designated areas of the hospital and health centers.

Level of 
hospitals and 
health centers

Fever clinic Emergency Ward Isolation room 

Soap and 
water (%)

Alcohol-
based 
sanitizer (%)

Soap and 
water (%)

Alcohol 
-based 
sanitizer (%)

Soap and 
water or 
alcohol-based 
sanitizer (%)

Soap and 
water (%)

Alcohol-
based 
sanitizer 
(%)

Central (n=13) 8 (61.5) 11 (84.6) 10 (76.9) 12 (92.3) 11 (84.8) 9 (69.2) 12 (92.3)

Provincial 
(n=24)

18 (75.0) 19 (79.2) 17 (70.8) 19 (79.2) 18 (75.0) 20 (83.3) 17 (70.8)

Local (n=19) 14 (73.7) 19 (100.00) 10 (52.6) 18 (94.7) 9 (47.4) 12 (63.2) 12 (63.2)

Total (n=58) 40 (71.4) 49 (87.5) 37 (66.1) 49 (87.5) 38 (67.9) 41 (73.2) 41 (73.2)

Table 3. Different critical care provision in central and provincial hospital.

Level of hospitals Mechanical 
Ventilator (%)

Oxygen 
supplyδ (%)

Trained 
critical care 
provider#(%)

Trained 
critical care 

nurse‡ (%)

Provision 
of Airborne 

Isolation*(%)

Separate donning 
and doffing area 

for PPE(%)

Central (n=13) 11 (84.6) 11 (84.6) 7 (53.8) 7 (53.8) 5 (38.5) 6 (46.2)

Provincial (n=24) 7 (29.2) 8 (33.9) 7 (29.2) 6 (25.0) 2 (8.3) 7 (29.2)

Total (n=37) 18 (48.6) 19 (51.3) 14 (37.8) 13 (35.1) 7 (18.9) 13 (35.1)

*AIIR provision means any provision as per the Table 4 criteria, ‡Trained critical care nurse means any certified nurse with some 
form of training short and long in critical care, δOxygen supply denotes pipeline system, #Trained critical care provider may not 
necessarily mean certified intensivist or anesthesiologist but had short or long-term training and capable of providing some form 
of airway support and use of mechanical ventilator

According to the participants, only 8 medical doctors 
working in central hospitals (61.5 %), and 14 doctors 
working in provincial (58.3%) hospitals had performed 
hands-on training for the proper use of personal 
protection equipment (Table 5).

Table 4. Airborne isolation room (AIIR) provision in 
central and provincial hospitals.
AIIR* Central (%) 

(n=13)
Provincial 
(%)(n= 24)

Negative pressure room with 
air exchanges

2 (15.4) 0

Air exhausted outside directly 4 (30.8) 3 (12.5)

High Efficiency Particulate Air 
Filter (HEPA)

2 (15.4) 1 (4.2)

Well-ventilated room with 
exhaust fan

4 (30.8) 4 (16.7)

*The criteria are adapted from the checklists of the World 
Health Organization9,12 and the Centers for Disease Control 
and Prevention, United States10

Table 5. Hands-on training of healthcare worker.

Level of Hospitals 
(n=58)

Hand hygiene* 
(%)

Personal 
protective 

equipment’s 
(PPE) (%)

Central (n=13) 6 (46.2) 8 (61.5)
Provincial (n=24) 14 (58.3) 14 (58.3)
Local health 
centers (n=19) 12 (63.2) 8 (42.1)

*Hand hygiene means use of soap and water

DISCUSSIONS 

A published survey done in first week of April 2020, 
provided some information on the lack of preparedness 
in different service components in public and private 
Nepalese hospitals.13 However, in the published study, 
there were no specific questions related to individual 
facilities in various sections of the hospitals. To date, 
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most of the COVID-19 patients in Nepal have been 
treated in government hospitals; the focus of this study 
is on the perception of the medical doctors working in 
these hospitals. 

Proper hand-hygiene is the proven evidence-based 
method to disrupt the spread of COVID-19 infection. 
A global report on healthcare facilities for water, 
sanitation, and hygiene done in Nepal in 2019 found 
that only 46% of facilities have hand hygiene availability 
at point of care, and 59% of facilities had availability 
of disinfectants in the outpatient department.14 A 
nationwide survey done in hospitals during the phase 
of local transmission showed that 65.6% of facilities 
have provisions for hand-wash. However, only 30.5% 
of the government hospitals and 24.4% of the national 
academies of the country were accounted for in the 
survey, and there are no details on individual sections of 
the hospitals. In our survey, we found an improvement 
in hand-hygiene provisions compared with the existing 
data. However, there were lots of differences in 
handwashing provisions in central hospitals compared 
with provincial hospitals. Handwashing facilities both 
with soap and water and alcohol-based disinfectants 
were present in approximately 61-85% of fever clinics, 
76-93% of emergency rooms , 84.6% of wards, 69-92% of 
isolation rooms of central hospitals, whereas it was as 
low as 47% of wards and 52% of emergency rooms in local 
health centers (Table 1).  

In the current pandemic, the rationale use of facemask 
has been a contentious issue as unnecessary use of 
facemasks by the general public has diverted these 
valuable resources away from hospital supply chains.15 
The provision of adequate facemasks is nearly 85% in 
central hospitals, followed by 67% in provincial hospitals 
(Table 2). Although there is an increased international 
as well as domestic production of facemasks in recent 
times, availability is still low in the provincial and local 
level health centers. 

Critical care facilities can significantly improve 
mortality statistics in COVID-19 outbreak situations. A 
survey in 2020 found only 480 intensive care unit (ICU) 
beds, 480 ventilators, and 800 trained critical care 
nurses in Kathmandu with only 150 critical care beds 
in the government hospitals equipped for rapid surge 
of the outbreak.16 Health sector emergency response 
plan shows 194 hospitals have ICU facilities with 1595 
ICU beds and 840 ventilators all over the country.4 
Only 32% of the participants replied of providing 
critical care services in a recent nationwide survey for 
COVID-19 pandemic preparedness.13 The actual count of 
mechanical ventilators in government hospitals is not 

within the scope of our study; however, we wanted to 
assess various provisions that are required for running 
a proper critical care unit. In our survey, 48.6% of 
participants reported the provision of mechanical 
ventilation, and 51.3% reported adequate oxygen 
supply in central and provincial hospitals. There is a 
lack of provision of airborne isolation prevention (19%), 
and separate donning and doffing area for personal 
protective equipment (35%). Additionally, there were 
only a few trained critical care providers (37%), both in 
central (53%) and provincial (30%) hospitals. Similarly, 
critical care nurses (35%) are scarce in central (53%) and 
provincial (25%) hospitals. These are worrying statistics 
for an appropriate response to the COVID-19 outbreak in 
critical care units. 

In the interim guidelines for COVID-19 preparedness 
for airborne infection, the WHO recommends natural 
ventilation with at least 160 liters air per second per 
patient, or a negative pressure room with at least 6-12 air 
exchanges per hour with controlled direction of airflow 
while performing aerosol-generating procedures.12 
Similarly, the CDC recommends a minimum of 6 air 
exchanges per hour, with air exhausted directly outside 
or filtered through HEPA, with the provision of daily 
negative pressure air when occupied by patients.17 A 
multinational survey found that only 37% of ICU in Asian 
countries have provisions for AIIR, referring to negative 
pressure rooms. If adequate physical distance can be 
maintained, a single room with good ventilation and 
exhaust, shared by COVID-19 patients is an acceptable 
provision in an outbreak situation, particularly in 
resource-limited settings.18 In our survey, we found that 
provisions for airborne isolation were rarely available in 
government hospitals. Only 15% of central government 
hospitals had such a provision, and there was no such 
provision in provincial hospitals (Table 3). In our survey, 
only two participants reported the provision of a negative 
pressure room (Table 3). This data is comparable to 
another study which found the availability of negative 
pressure rooms in only 6.9% of the surveyed hospitals. 
Nearly 30 % of the participants from the central hospitals 
reported the provision of a well-ventilated room with 
or without an exhaust fan in their hospital (Table 4). 
Figures for similar provisions were only 15% among 
provincial hospitals. It is possible that an overzealous 
focus on increasing mechanical ventilator beds and 
developing isolation rooms may also have overshadowed 
other infection prevention modalities in these hospitals. 

Inadequately trained staff with improper personal 
protective equipment pose a threat to the proper safety 
of the healthcare provider at the scene and raise issues 
of contamination, particularly at the time of doffing.19,20 
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All healthcare workers dealing with COVID-19 patients 
must perform supervised hands-on training for donning 
and doffing of PPEs and for hand-hygiene. Even in central 
hospitals, only 46% and 61% participants reported 
performing supervised hands-on training for hand-
washing and PPE use, respectively. Hands-on training for 
PPE use was even less frequent in participants working 
in provincial hospitals and local health centers. 

Since this study is not randomized, there is the possibility 
of selection bias among respondents. Respondents are 
assumed to be updated on the preparedness measures in 
their hospitals. For obvious reasons, it was not possible 
to obtain responses from medical doctors working in 
all government hospitals of Nepal. Studies that involve 
direct observation of the facility by an expert in all 
relevant areas of the hospital can be more accurate. 
As we did not perform any pretesting, respondents may 
not have understood some questions properly. Despite 
these limitations, some of which inherent to all online 
survey studies, we believe our data adds some valuable 
information in our fight against the COVID-19 pandemic 
in Nepal.

CONCLUSIONS

In our survey, most of the medical doctors perceive 
that several provisions related to the availability of 
facemask, airborne isolation system, critical care 
preparedness, and training to healthcare staff were not 
adequate. Hand sanitizing facilities were well-prepared 
in most facilities. There was also a lack of critical care 
preparedness in areas such as proper airborne isolation 
provision, separate donning and doffing areas for PPE 
use, and the number of trained critical care providers 
and nurses. There was a lack of proper hands-on training 
for the use of PPE. This information may be useful for 
stakeholders to develop focused strategies to combat 
the pandemic in government facilities that are currently 
struggling with a lack of adequate resources. 
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