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Introduction

The Corona virus Disease 2019 which was first reported from 
Wuhan city of  China in December 2019 is increasing at an 
alarming rate with more than 19.7 million confirmed cases and 
728013 deaths globally with 2215074 cases and 44386 deaths in 
India as on 10.08.2020.[1,2] Kerala reported the first case of  India 
on January 30, 2020 which was an imported case from China 
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AbstrAct

Background: Institutional quarantine centres were set up in all districts in Kerala as a novel strategy in the fight against novel 
COVID‑19 virus. These were meant for returnees from affected areas, for whom home quarantine was not possible due to lack of 
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Kerala state and to study profile of persons under quarantine in these centres. Methods: A cross‑sectional study was conducted 
to evaluate institutional quarantine centres established in Thiruvananthapuram district of Kerala in April 2020. Evaluation 
was done using a checklist based on standard operating procedures for functioning of centres issued by Health department. 
Inspection of facilities and registers was done. Details of a subset of inmates were collected by telephonic interviews using a 
semi‑structured questionnaire. Results: Two (0.41%) inmates in the centre turned positive on testing while in quarantine. Both of 
them were foreign returnees and were asymptomatic. There was not a single case of transmission of infection between inmates 
or to staff and volunteers. The adherence to infection control practices was satisfactory in all centres. One third of inmates 
were from listed highly affected countries and were mandatorily quarantined. Conclusion: Institutional quarantine centres were 
functioning effectively to provide quarantine facilities for high‑risk individuals and thereby controlling the spread of COVID‑19. 
Selection of facilities, staffing pattern and day to day functioning of these centres is a model which can be replicated at other 
COVID‑19 affected areas.
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following which there was a rise in number of  cases, most of  
them being imported.[3] The persons from affected countries 
appearing to be healthy may be in the incubation period at the 
time of  arrival. It takes on an average 5.2 days for symptoms 
to appear following the exposure to infection.[4] If  the person 
interacts with the community during the incubation period, there 
is a chance of  spread of  infection to others in the community 
unknowingly.[5] To tackle the situation, Kerala has strengthened 
the surveillance and control measures against the disease. As 
part of  control measures, the Government of  Kerala advised 
quarantine for those who arrived in Kerala from affected 
countries and other states in India.

Quarantine is the restriction of  movement of  healthy people 
who are exposed to a communicable disease for preventing 
disease transmission in community.[6,7] Highly infectious nature 
of  disease with asymptomatic and pre‑symptomatic patients 
showing infectivity is a major challenge for controlling the 
disease.[8] The severity of  disease and mortality is higher in elderly 
patients compared to adults which was also a concern for Kerala 
since elderly population constitutes 12.6% of  total population of  
Kerala.[9] So, to prevent the transmission of  infection from those 
who have arrived from affected countries quarantine was advised 
by Government of  Kerala. Ensuring adherence to quarantine 
was the next challenge. So, to ensure successful completion of  
quarantine period, Institutional quarantine centres named as 
COVID care centres were established in the state.

An institutional quarantine centre in Kerala is a facility meant for 
quarantining persons who have arrived from affected countries 
and other states in India. Objective of  these centres is to enable 
successful isolation and management of  asymptomatic cases 
especially when room quarantine at their homes was not possible 
due to lack of  facilities.[10] Standard Operating procedures for 
functioning of  Institutional quarantine centres was issued by 
Government of  Kerala for effective functioning of  these centres. 
There is a need to evaluate the functioning of  these centres in the 
pre lockdown phase and initial phase of  lockdown so as to make 
informed decisions regarding steps to be taken for improvement 
of  services and for planning upgradation of  facilities post lock 
down. This study aims to evaluate the facilities and services of  
institutional quarantine centres in Thiruvananthapuram district 
of  Kerala and to study the profile of  persons under quarantine 
in these centres during pre‑lock down phase and initial phase 
of  lockdown.

Materials and Methods

A cross‑sectional study was conducted to evaluate institutional 
quarantine centres established in Thiruvananthapuram district 
of  Kerala and to study the profile of  persons under quarantine 
in these centres. Purpose of  evaluation was to give feedback 
and to generate suggestions for improvement, as preparedness 
for the next phase of  the epidemic. Evaluation was done 
during the month of  April 2020 by a team of  doctors from the 
Department of  Community Medicine, Government Medical 

College, Thiruvananthapuram, with concurrence from the district 
health administration and clearance from the Human Ethics 
Committee of  the institution. Team adhered to infection control 
practices by wearing masks, practicing social distancing and using 
hand sanitizers while doing evaluation. Out of  the seven centres 
initially started in Thiruvananthapuram district, five centres were 
functioning at the time of  evaluation and all these five centres were 
evaluated. Evaluation was done using a checklist based on standard 
operating procedures for functioning of  Institutional quarantine 
Centres issued by the Department of  Health and Family Welfare, 
Govt of  Kerala. Inspection of  facilities and registers was 
done. Inmates, health staff  and health care volunteers of  these 
centres were interviewed. Data regarding COVID‑19 test status 
of  inmates was analysed. The demographic profile, country/
region from where arrived and date of  quarantine were obtained 
from the registers maintained in the centres. A semi‑structured 
questionnaire was used to collect information from a subset of  
inmates. Details on co‑morbidities, infection control practices, 
rating of  services received and complaints if  any were collected 
using telephonic interviews from them. Data was entered into 
Microsoft excel and analysed using SPSS 26.0 (IBM SPSS Statistics 
Released 2018/11/30. SPSS for Windows, Trial Version 26.0.) 
The data collected was consolidated and described using 
appropriate measures of  central tendency or proportions. The 
ethics clearance was obtained from Human Ethics Committee, 
Government Medical College, Thiruvananthapuram (HEC.No. 
03/21/2020/MCT). Permission letter to conduct institutional 
evaluation was obtained from the District Medical Officer, Health. 
Informed verbal consent was recorded for telephonic interviews. 
Confidentiality was maintained and all data collected were used 
for the purpose of  this study only.

Results

Institutional quarantine centres in Thiruvananthapuram, the 
capital city of  Kerala state was functioning in Training centres 
of  Government Departments, University Hostels and a private 
sector convention centre. Among the five centres evaluated, one 
was located in coastal area, three were in the centre of  the city 
and one in the periphery. It was run by Thiruvananthapuram 
Corporation authorities with support from Health Department, 
Police Department, various other Government departments, 
NGOs, Self‑help groups like Kudumbasree and Volunteers. 
Average of  100 inmates were admitted during a week’s time in 
each of  these centres. Standard Operating procedures issued by 
the Department of  Health and Family Welfare; Govt of  Kerala 
were followed by all centres even though some deficiencies were 
there in some centres in certain aspects.

Facilities were sufficient to provide bath attached single rooms 
to all inmates in two of  the centres. High‑risk individuals 
were provided with separate bath attached rooms while low 
risk individuals were allowed to share rooms in two centres. 
Quarantine was ensured by allocating bathrooms in the common 
pool to individuals to avoid sharing in those centres. In the initial 
days due to lack of  facilities there was sharing of  rooms in one 
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centre which was closed immediately following identification 
and reporting of  risk of  transmission of  infection by health 
authorities. With limited availability of  facilities, providing single 
bath attached rooms to all inmates was a challenge. Electricity 
and water supply were uninterrupted in all these centres.

Medical officers and Health Inspectors were appointed as charge 
officers in all these facilities. Junior Health Inspectors (JHI), 
posted round the clock, were running the facilities. Service of  
doctors was also available round the clock. Services offered 
by volunteers was a unique factor contributing to effective 
functioning of  these facilities. Smooth running of  the facility 
was affected in centres where volunteers registered were less in 
number. There was a shortage of  security personnel in all centres.

Medicines were not routinely procured by the centres. Some 
centres had patients with chronic diseases on medicines. For 
those patients and for minor ailments, medicines were arranged 
appropriately with the help of  volunteers. Uninterrupted supply 
of  masks, PPE and sanitisers was ensured by district health 
authorities. Other essential supplies like soaps, bed sheets and 
disinfectants were supplied by the corporation authorities, NGOs 
and Volunteers. Food and bottled drinking water were supplied 
by Thiruvananthapuram Corporation from Community Kitchen/
Kudumbasree.

Cleaning services were provided by staff  from the corporation 
office. In some centres this arrangement was inadequate to 
maintain standards. Sometimes, rooms and allotted bathrooms 
were cleaned only when the inmate vacated. Clothes were washed 
by inmates themselves. Bedsheet and pillow cover were provided 
by the corporation and given as per the demand from inmates. 
Bed sheet was either burned or taken back by the person itself. 
Waste was collected by corporation authorities for disposal on 
a daily basis. System for waste segregation in colour‑coded bags 
was present in only some centres. There was a need for cleaning 
services to be entrusted to specially trained personnel in the 
context of  such a highly infectious disease.

There was not a single case of  transmission of  infection between 
inmates or to staff  and volunteers. This reflects the effectiveness 
of  infection control systems in place. Health staff  gave strict 
instructions regarding infection control practices to all inmates 
at time of  admission. Soap for handwashing and masks were 
provided to all. But use of  masks by inmates was variable. Health 
staff  and volunteers were using masks and gloves appropriately. 
PPE kits were given for cleaning staff. Hand sanitizer was made 
available at the registration desk. IEC materials on infection 
control were displayed in all centres in the common areas. Sodium 
hypochlorite solution was used for cleaning. Disinfection of  
facility was done regularly by Corporation staff  in some centres.

Maintenance of  registers and documentation were satisfactory. 
A register was maintained by Junior Health Inspector (JHI) at 
the registration desk. Name, address, contact number, age, sex, 
country/region, and date of  arrival were recorded in the register. 

In some centres’ registers were not updated systematically. 
A common format was not there for all centres. Symptom 
checklist for screening was not used at the registration desk. 
Persons developing symptoms were shifted to General hospital in 
an ambulance for testing. On interviewing inmates, it was found 
that some were symptomatic, but were not referred to hospitals 
as their initial test results were negative. Initial negative results 
had given a false sense of  security both to staff  and inmates.

The mean age of  the inmates was 37.3 (±13.8) years. More than 
three‑fourth of  study participants were males. Available data on 
travel history showed that most of  them had arrived from Dubai 
and other gulf  countries. More than one third of  inmates were 
mandatorily quarantined because of  travel history from affected 
foreign countries. The demographic and epidemiological profile of  
the study subjects is summarized in Table 1. Two inmates tested 
positive for the disease while they were in quarantine and both of  
them were shifted in an ambulance, to COVID isolation unit of  
Government Medical College Thiruvananthapuram, which was the 
designated COVID hospital for the district. Both of  them were 
foreign returnees and were asymptomatic. Most of  the admissions 
to institutional quarantine centres were during the last week of  
March, immediately before lockdown was announced. The pattern 
of  admission to Institutional quarantine centre is shown in Figure 1.

Table 1: Demographic and epidemiological profile
Characteristics Study population n (%)
Age group (n=482)

1‑17 years 19 (3.9)
18‑40 years 282 (58.6)
41‑60 years 156 (32.3)
>60 years 25 (5.2)

Gender (n=482)
Male 415 (86.1)
Female 67 (13.9)

Travel history in the last one month (n=250)
Dubai 47 (19)
Other gulf  countries 34 (14)
European countries 22 (9)
Other Asian countries 9 (3)
USA 3 (1)
Australia 4 (2)
Other states in India 97 ((39)
Other districts in Kerala 34 (13)

Reasons for Quarantine (n=326)
Mandatory Quarantine 118 (36.2)
Travel from other states 85 (26)
Fishermen 77 (23.6)
Railway employee 19 (5.8)
Travel from other districts 11 (3.4)
Accompanied COVID‑19 patient 4 (1.2)
Symptoms 4 (1.2)
Institutional quarantine Centre staff 2 (0.6)
Ambulance driver 2 (0.6)
Destitutes 2 (0.6)
No facility at home 1 (0.3)
Airport worker 1 (0.3)
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Among the 50 inmates interviewed, 2 (4%) had diabetes 
mellitus, 2 (4%) had hypertension and 2 (4%) had both diabetes 
and hypertension. More than one third (40%) of  the inmates 
could not be sent home since they had an elderly relative and 
did not have enough facilities to ensure strict home quarantine. 
Symptoms were reported by 4 (8%) out of  50 inmates. All 
four had breathlessness and two of  them had fever. Swab 
was taken from 33 (66%) study subjects for testing and all of  
them were found to be negative. All inmates reported that 
practice of  social distancing, frequency of  handwashing and 
usage of  masks increased after arriving in the Institutional 
quarantine centre. 46 (92%) out of  50 inmates were satisfied 
with the services provided in the Institutional quarantine 
centres. 37 (74%) subjects didn’t report any complaint. Out 
of  13 persons who had complaints, 8 (62%) reported about 
the absence in variety of  food choices, three reported lack 
of  proper cleanliness of  toilets and two reported both the 
complaints. Poor mental wellbeing was self‑reported by 
6 (12%) study participants.

Discussion

Institutional quarantine centre was a major public health measure 
taken as part of  the state’s response to the pandemic. Influx of  
expatriates and highly infectious nature of  disease was a huge 
challenge for controlling the disease in Kerala.[11,12] In such a 
situation for getting things under control, Government of  Kerala 
introduced institutional quarantine by establishing Institutional 
quarantine centres.

Effectiveness of  quarantine as a community containment 
strategy is evident from 2003 global SARS outbreak.[13] Even 
though home quarantine may be the preferred one by the 
persons, ensuring adherence and completion of  quarantine 
is difficult. Designated institutional quarantine facilities serve 
the purpose in these situations. For effective functioning of  
these centres, Government should establish mechanisms for 
enforcement and provision of  essential facilities which is a 
resource intensive task. This study provides evidence regarding 
the functioning of  Institutional quarantine centres established 
in Thiruvananthapuram district, the advantages of  this strategy, 
disadvantages and the areas which need improvement.

Published literature shows establishment of  facilities with same 
objective during previous outbreaks like Observation units 
for ensuring quarantine for asymptomatic contacts during the 
Ebola outbreak in Nigeria.[14] Similarly Ebola community care 
centres for successful isolation of  cases was also established 
during that time apart from Ebola treatment centres.[15] Such 
kind of  community‑based centres for successful quarantine and 
isolation was found to be successful during outbreaks. In our 
setting Institutional quarantine centres were started in established 
buildings like hostels, convention centres or training institutes. 
Similarly, evidence suggests use of  hotels, construction work sites 
and universities for quarantine during SARS outbreak in China in 
2003.[16] Even though the recommendation was to provide bath 
attached single rooms, sharing of  rooms and bathrooms was 
there because of  resource constraints. Well ventilated rooms were 
provided to the inmates as per the instructions in the Standard 
Operating Procedures of  the state health department.[10] The 
centres were functioning with adequate staff  except for the 
shortage of  healthcare volunteers in some centres. More number 
of  healthcare volunteers in the centres can ease the functioning 
and reduce the burden on health care staff. Security personnel and 
support from police is also a need since violation of  quarantine 
was an issue in some centres.

Food and water were provided under the leadership of  the 
Corporation without any interruption. Studies report a similar 
pattern where the food is provided by community health 
workers under the leadership of  Municipality during the SARS 
outbreak.[16] Cleaning services were not adequate with no proper 
waste segregation and disposal system in most of  the centres in 
contrast to the cleaning and disinfection practices practiced in 
observation units in Ebola outbreak.[14] Health staff, Volunteers 
and cleaning staff  were using PPE appropriately. Most of  the 
studies report adequate usage of  PPE by health care staff  
in quarantine centres during such outbreaks.[14,16] Sodium 
hypochlorite solution was used for cleaning as per the national 
and state guidelines.[17] Mechanisms for ensuring cleanliness and 
disinfection of  facilities should be improved with the support 
of  LSGD.

Systematic screening should be compulsorily done before 
admission to prevent overcrowding and transmission of  infection 
within the facility. Initial negative results should not be a reason 
for leniency.[18] Staff  and inmates should be made aware of  
the possibility of  a false negative result in the immediate post 
exposure period. Any person who turns symptomatic irrespective 
of  his test result should be isolated. Strict quarantine for 14 days 
should be followed by all. Till date, no instance of  spread of  
infection within the facility is reported. Two inmates have got 
COVID‑19 positive result and were under strict quarantine in 
the centre. Hence there was no risk of  spread.

Most of  the inmates were adult males as majority of  them were 
either employed or went in search for better job opportunities 
in other countries. Most of  them had travel history, with 48% 
arriving from other affected countries. Interviewing a subset 
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of  inmates showed that 40% of  them had elderly at their 
homes which shows the need for quarantine in designated 
facilities. If  the number of  cases increases exponentially in 
the coming days reverse quarantine may be a better strategy.[19] 
Some of  the inmates reported poor mental well‑being during 
the quarantine period. Many studies during the Ebola and 
SARS outbreak also reported the same and people suffered 
from anxiety and depression.[20,21] Studies among quarantined 
children and adolescents also reported psychological problems.[22] 
Psychological support services and actions directed towards the 
well‑being of  inmates should be strengthened. The system should 
also address their apprehension on return to home.

Similar to Fangcang shelter hospitals in China, for treating 
asymptomatic and mild cases Corona First Line Treatment 
Centres (CFLTC) were established in Kerala.[23] Institutional 
quarantine centres and CFLTC are now functional in every 
panchayath in the state. The Medical Officer of  Primary Health 
Centre is in charge of  these centres. The findings from this 
study helps primary care physician to run institutional quarantine 
centres effectively by filling the identified gaps. It also serves 
as a model for facility level preparedness at primary level as a 
response to pandemic which includes infrastructure assessment, 
equipment, supplies, documentation, health worker safety, patient 
care, biomedical waste management and disinfection at facility, 
health information, communication, documentation, monitoring 
and reporting. The experience with functioning, staff  pattern, 
infection control practices, screening and documentation in 
institutional quarantine centres can be employed in COVID 
First Line Treatment Centres which is also managed by primary 
care physician. The effective functioning of  these centres during 
outbreak suggests that they could be replicated in future public 
health emergencies also.

Summary

Institutional quarantine centres, the novel strategy established for 
fighting novel disease were found to be functioning effectively 
in providing quarantine facilities at primary level of  care. The 
staff  pattern, infection control practices, infrastructure, supplies, 
health information and monitoring in these centres were found 
to be satisfactory. There was not a single case of  transmission 
of  infection between inmates or to staff  and volunteers. The 
functioning of  these centres serves as a model which can be 
replicated in future pandemics as well.

Conclusion

Strategic planning and coordinated effort of  various departments 
under leadership of  State and District authorities combined 
with dedication and hard work of  health staff  and volunteers 
have resulted in successful setting up of  Institutional quarantine 
Centres. These centres are functioning effectively to provide 
quarantine facilities for high‑risk individuals and thereby 
containing the spread of  COVID‑19 in Kerala. Evaluation of  
these centres in pre lock down and initial phase of  lockdown 

period has generated evidence for planning and modifying 
strategies in running Institutional quarantine Centres more 
effectively in post lock down phase. This model devised by 
state of  Kerala can be adopted by other states and countries in 
controlling this Pandemic.
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