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Introduction

The coronavirus disease 2019 (COVID‑19) caused by 

the severe acute respiratory syndrome coronavirus 2 

has been declared as a pandemic by the World Health 

Organization (WHO) on March 11, 2020.[1] It was first 

detected in Wuhan city of China.[2] Kerala state reported 

the first COVID‑19 case in India on January 30, 2020.[3] 

It has been reported that older adults and those with 

comorbidities such as diabetes, heart diseases, chronic 

lung disease, cancers, and other diseases are vulnerable 

to COVID‑19 and mortality rates are significantly higher 

among them compared to other population.[4] Therefore, 

it is important to understand how Kerala, which has one 

of the highest prevalence of most of the noncommunicable 

diseases (NCDs) among the Indian states[5] managed 

COVID‑19.

In this article, the following issues are discussed. The 

health status of Kerala is compared to India as a whole 

and a few selected countries and regions in the world to 

provide a background of the state. The COVID‑19 situation 

in the State for the first 100 days is given, including 

the number of confirmed cases, active cases, recovered 

cases, and deaths due to COVID‑19. The number of 

COVID‑19 cases per million population, case fatality rate, 

and recovery rates of Kerala are compared with the top 10 

countries with the highest number of COVID‑19 deaths as 

on May 8 when Kerala completed 100 days after the first 

case was reported in the state. How Kerala managed to 

flatten the epidemiological curve of COVID‑19 in 100 days 

is the major part of this article.
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ABSTRACT

Kerala, a highly vulnerable state for a virus disease like coronavirus disease 2019 (COVID-19) because of the largest proportion 
of elderly population in India with an extremely high prevalence of most of the noncommunicable diseases and their risk factors, 
reported first COVID-19 case in India. Using secondary data available from various search engines and specific websites of Kerala 
and Government of India, a review was done. Based on the World Health Organization’s warning, Kerala anticipated cases from 
China where the first COVID-19 case was confirmed and was able to detect and isolate the cases as soon as they landed in Kerala. 
The total number of active cases in Kerala peaked at 262 in the first week of April and then decreased to 16 on May 8, flattening the 
epidemiological curve within 100 days. The major factors that lead to the success of Kerala in managing COVID-19 are depicted 
in this review.
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Methods

This review is based on information collected from various 

search engines such as PubMed, Google, Websites of 

Kerala Government Health Department, Ministry of Health 

and Family Welfare Government of India, WHO, Census 

of India, National Family Health Survey Government of 

India and the Sample Registration System. Since the 

100 days of COVID incidence in Kerala ended on May 8, 

the information collected was limited to that date.

Health status of Kerala

Kerala State is well known nationally and internationally 

for its health at low‑cost model.[6,7] Table 1 provides 

selected health indicators of Kerala state in comparison 

to India and a few selected countries and regions of the 

world. As per these health indicators reported by the 

WHO[8] Kerala’s indicators[9‑11] were comparable to the 

European region of the WHO. Kerala accomplished this 

comparatively better health status with a per capita health 

expenditure of Indian Rupees 7169 (US $ 104).[11] Although 

this per capita health expenditure was the highest among 

the Indian states in that year, it was only about 1% of the 

per capita health expenditure of US$ 9870 of the United 

States. The accomplishment of good health status with low 

health expenditure compared to the developed countries 

was reported earlier as health at low cost.[6]

However, Kerala had the highest proportion of 12.6% 

of older adults aged 60 years and above compared to 

8.6% for India as a whole.[12] Along with this, the State 

reported one of the highest prevalence of NCDs and 

their risk factors.[5] In India, Kerala reported the highest 

prevalence of Type‑2 diabetes (19.2%) among adults,[13] 

which is more than double the diabetes prevalence in 

the country.[14] Definite acute myocardial infarction was 

1.4% in 1993,[15] which doubled to 3.5% in 2016[16] Asthma 

prevalence among the South Indian states was reported 

to be highest in Kerala.[17] Among the cancer registries 

in India, Trivandrum and Kollam population‑based 

cancer registries along with Bangalore and Chennai 

cancer registries, reported the highest incidence of 

any cancer for men and the second‑highest cancer 

incidence for women.[18] Control rates of hypertension 

and diabetes were also extremely poor. Hypertension 

control rate (systolic blood pressure <140 and diastolic 

blood pressure <90 mm of Hg) was 12.3% and diabetes 

control rate (fasting blood glucose <126 mg/dl) was 

15.3%.[13] When Kerala health indicators are comparable 

to the European region of the WHO, these control rates 

were poorly compared with that of Canada’s control 

rate of 65.4%.[19] All these indicate to a highly vulnerable 

population in the state for COVID‑19.

Higher mortality rates among the elderly population

The mortality rates in the elderly are much higher than 

the younger population.[20] One of the reasons for the 

higher mortality rates among the elderly is the increased 

vulnerability of these populations, particularly when 

they have comorbidities such as diabetes, hypertension, 

other cardiovascular diseases, chronic lung diseases, and 

kidney diseases. Older age itself is a risk factor because 

of the compromised immune systems for them.[4] Because 

of the high proportion of the elderly population and 

with a high prevalence of NCDs and their risk factors, 

Kerala state is more vulnerable to COVID‑19 than any 

other Indian state.

First phase of coronavirus disease 2019

The first case of COVID‑19 in India was reported from 

Kerala on January 30, 2020. The second and third cases 

in Kerala were reported on February 2 and 3, respectively. 

Three Kerala students studying in medical colleges of 

China returned from Wuhan city of China were detected 

positive for COVID‑19. The first case was admitted in 

Thrissur Medical College, the second one in Alappuzha 

Medical College, and the third one in Kasaragod district 

hospital. Kerala was well prepared to manage COVID 

cases in the state. On January second half itself, the state 

developed guidelines[3] to manage the COVID cases and as 

Table 1: A few health indictors of Kerala and selected countries/regions

Country/region Neonatal 
mortality rate

Under five 
mortality rate

Life 
expectancy

Current health expenditure 
per capita (US $)

India 24 39 68.8 62

China 5 9 76.4 398

Sri Lanka 6 9 75.3 153

USA 4 7 78.6 9870

South East Asia Region 21 36 69.5 96

European Region 5 9 77.5 1990

Kerala 4.4 8 75.2 104

Source: World Health Organization Statistics 2019. For Kerala, life expectancy data from SRS 2013-17, neonatal and under five mortality rates from NFHS 4 and per capita health 

spending from National Health Accounts 2015-16. 1 USD=69 INR. NFHS - National Family Health Survey
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soon as the cases were reported, they were isolated and 

stringent measures were taken not to allow any spread 

from these initial three cases. All three cases survived 

without infecting anyone else.

Second phase of corona virus disease 2019

The second phase of COVID‑19 in the state started 

when nonresident Indians from Italy returned to the 

Pathanamthitta district of Kerala, where a few cases 

of COVID‑19 were reported. As on May 8, on the 100th 

day of COVID detection in the state, there were a total 

of 503 COVID‑19 cases in Kerala, three of them died 

and 484 recovered, and the remaining 16 were still 

in the hospital as active cases.[3] The number of active 

cases peaked at 262 in the first week of April and then 

decreased to 16 on May 8 after 100 days of confirming 

the first case in the State. The state could almost flatten 

the epidemiological curve by May 8 [Figure 1]. The 

weekly number of cases from January 30 to May 8, 2020 

is provided in Figure 2. The case fatality rate of 0.6% and 

the recovery rate of 96.2% were one of the best in the 

world on that date [Table 2].

Table 2 provides the list of top 10 countries with the 

highest number of COVID‑19 deaths as on May 8, 2020, 

along with comparative figures for India and Kerala.[21] 

France had the highest case fatality rate, and Belgium 

had the highest number of cases per million population. 

Although the United States had the largest number of 

deaths, the case fatality rate of the US was lower than many 

of European countries. In India, Kerala had the lowest 

case fatality rate and the number of cases per million 

population and the highest recovery rate from COVID‑19.

Figure  1:  Confirmed, recovered, active coronavirus disease 
2019 cases and deaths in Kerala Jan 30‑May 08, 2020. Government 
of Kerala, Department of Health Services coronavirus disease 
2019  Kera la .  https ://dhs .kera la . gov. in/publ ic ‑heal th‑2019 

‑n‑corona‑virus/

How did Kerala manage coronavirus disease 2019 in the 

first 100 days?
Various factors contributed to this outstanding achievement 

of flattening the epidemiological curve in 100 days.

Experience of managing NIPAH virus epidemic and the 

Kerala floods
In the NIPAH virus outbreak that occurred in the state in 

2018, there were 17 deaths and 18 confirmed cases as of 

June 1, 2018. Although the outbreak was limited to two 

districts in the state, namely, Kozhikode and Malappuram, 

the entire state health system had to be actively involved 

in all the 14 districts of the state.[22] This helped the state 

health system to prepare standard operating procedures 

for similar outbreaks of infectious diseases in the future. 

Skills for sample collection, transportation of sample to the 

laboratory, tracing of contacts, and infection control were 

strengthened for the health system personnel,[23] which 

turned out to be extremely useful for the management of 

COVID‑19 in the state. This was one of the major reasons 

for the early detection and effective management of the 

first three COVID cases in the State. In the same year of 

2018, severe floods affected Kerala in the month of August 

due to unusually high rainfall during the monsoon season. 

This was another opportunity for strengthening the public 

health system, including surveillance of communicable 

diseases such as Tuberculosis,[24] which again were useful 

in the management of COVID‑19.

Adherence to the World Health Organization guidelines

As soon as the WHO declared COVID 19 as a pandemic, 

Kerala Government issued an order in January itself for 

detailed planning for COVID management in the state. This 

was extremely useful in detecting the first COVID‑19 case 

in the State. It also helped to trace the contact of the first 

three cases and keeping them in quarantine.

Testing of suspected cases

As on May 8, 35,000 tests were conducted in the State. 

The suspected individuals in the state were selected very 

judiciously since the number of test kits available was 

Figure 2: Weekly number of cases January 30–May 08
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limited. This was highly appreciated by the Indian Council 

of Medical Research Team.[25] Kerala also established 

the first COVID testing Kiosk in India, learning from the 

South Korea experience.

Quarantine of all contacts

The most effective strategy for controlling the spread of 

the infection was quarantining of all the contacts. Kerala 

followed an aggressive strategy of quarantining people 

arriving from hotspots such as Wuhan, China, after 

obtaining information from the immigration department. 

Those who arrived from hotspots were quarantined for 

28 days and those who developed symptoms among 

them were tested. Those tested positives were shifted to 

hospitals and isolated. All primary contacts (those who 

come in contact with a laboratory‑confirmed case of 

COVID‑19) were quarantined. Secondary contacts (Any 

person who has come in contact with a primary contact) 

were given strict instructions to follow social distancing, 

wearing masks, and handwashing and to report to the 

health system in case they develop any symptoms. Since 

there was a shortage of test kits initially, Kerala tested 

only the symptomatic to optimize the tests. Four weeks 

quarantine was recommended by the expert committee 

appointed by the Government of Kerala to make sure 

that even those rare cases who get an infection after the 

usual incubation period of 14 days were also identified. 

The district‑wise number of people quarantined in the 

State is given in Figure 3. The largest number of 171,355 

people quarantined in the state was on April 4, 2020. Of 

these 170,621 (99.6%), people were quarantined in their 

homes and the remaining in hospitals. This number came 

down to 20157 on May 8. Among them, 19,810 (98.3%) 

were quarantined in their homes. Keeping these people 

without any symptoms of disease in quarantine for up to 

28 days was not an easy task. This was successful only 

because of the huge support provided to them by various 

departments and volunteers.

Enhancing health infrastructure in the state on a war 

footing

In terms of COVID special hospitals, each of the 14 districts 

in Kerala has at least two COVID special hospitals 

indicating the facilities for managing COVID‑19 cases. 

The state was planning to build up the infrastructure for 

managing COVID‑19 patients. The government of Kerala 

has also appointed 276 doctors in a single day to manage 

COVID patients and various activities related to managing 

the pandemic of COVID‑19.[26] In addition, several private 

hospitals were identified to provide critical care to COVID 

patients. The Deccan Herald reported that the Kerala 

model is worthy of emulation.[27] As reported earlier, Kerala 

has one of the best, if not the best, health‑care facilities 

in the country, which helped to achieve excellent health 

Table 2: Number of cases per million, death rats and recovery rates of coronavirus disease 2019 in selected countries and Kerala 
State as on May 08, 2020

Country/
province

Total population 
(million)

Total number 
of cases

Number of 
cases/million

Number 
of deaths

Case 
fatality rate

Recovery 
rate (%)

USA 324.46 1,215,571 3746 67,146 5.52 18.7

UK 66.18 206,719 3124 30,615 14.81 N/A

Italy 59.36 215,858 3636 29,958 13.88 48.0

Spain 46.35 221,447 4778 26,070 11.77 66.7

France 64.98 135,980 2093 25,946 19.08 31.8

Brazil 209.29 125,218 598 8536 6.82 39.9

Belgium 11.43 51,420 4499 8415 16.37 25.6

Germany 82.11 167,300 2038 7266 4.34 84.7

Iran 81.16 104,691 1290 6541 6.25 80.1

China 1417.51 84,416 60 4643 5.50 94.2

India 1339.18 56,342 42 1886 3.35 31.2

Kerala 33.41 503 15 3 0.60 96.2

Source: WHO, coronavirus disease 2019 situation report - 51 (2020) Census of India (Kerala population), Government of Kerala DHS COVID. COVID - Coronavirus disease, N/A - Not 

available, WHO - World Health Organization

Figure 3: Number of people quarantined on April 4 and May 8, in the 
districts of Kerala
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indicators, as shown in Table 1. Out of the best health 

care facilities, as judged by the national Government, the 

first 12 belonged to Kerala, indicating the quality of care 

provided in the state.[28]

Kerala was the first State in India to start Tele‑Medicine 

consultation for patients. This was required because many 

of the private hospitals in the state were almost closed 

for regular outpatients, and they were looking after only 

emergency patients.[3]

Enforcement of the Kerala epidemic disease act

Kerala was the first State in India to make law on Epidemic 

Control (Kerala Epidemic Diseases Act).[29] This was 

required to enforce the law, particularly in the lockdown 

situation. The act helped to control people in various 

ways to control the epidemic and the transmission of the 

disease from one person to another.

Community kitchens

Kerala was the first Indian state in India to start 

community Kitchens across the state. As on May 8, there 

were >2500 community kitchens in the state.[3] These 

were mostly run by the local self‑governments. The idea 

was that no one in the state should be left without food 

during the lockdown period. This was particularly useful 

for guest workers in the state. There were close to four 

million guest workers in the state before the lockdown 

and close to four hundred thousand guest workers were 

still in Kerala after the start of the lockdown. Since they 

had no work and most of the restaurants were closed 

due to lockdown it was essential to start the community 

kitchens so that not only the guest workers but also those 

without any job were also able to utilize the community 

kitchens for their food. The guest workers were in labor 

camps in the state. There were more than 5000 such labor 

camps in the state and they were all provided food in the 

camp. There were 19764 Camps and shelters in Kerala, 

setting an example for rest of India.[30] Food preparation 

and supply were mostly managed by the members of 

one of the largest women’s groups in India, the Kerala 

Kudumbasree Mission (KSM).

Stimulus package of Rs. 20,000 crores (Rs. 200,000 

million) financial aid
Kerala was the first State in India to declare a stimulus 

package of 20,000 crore Financial Aid.[31] This was to 

make sure that people belonging to the vulnerable 

population get some money in their hands to meet the 

day to day expenses during the lockdown period. This 

package included loans worth Rs. 2000 crores through 

KSM, 2000 crores for employment guarantee scheme, 

two months welfare pensions in advance and 500 crores 

health package.

Kerala was the first state in India to provide 1 month food 

without any consideration of their income status. This was 

done to make sure that nobody in the state starved during 

the lockdown period. The state also provided mid‑day 

meal at home for Kindergartens. These are children 

belonging to the lower socioeconomic groups, and they 

were supplied with food at home to provide adequate 

nutrition in times of stress and difficulties.

Break the chain campaign

“Break the Chain Campaign” for Hand washing, Sanitizing 

and Social Distancing was advertised through all the media 

and was one of the most effective strategies to contain 

the spread of the virus. Due to the aggressive quarantine 

strategy, all contacts were traced and quarantined 

effectively so that the spread of infection to others was 

avoided. It was ensured by the police that people going 

out were wearing masks and keeping social distancing. 

Those who did not wear masks were fined. This also 

helped the state to flatten the epidemiological curve, as 

shown in Figure 1. This Break the Chain campaign was 

redesigned subsequently as SMS (sanitization with soap 

or sanitizer, mask, and social distancing). All these could 

work in the state because of the high level of education 

and health consciousness. This was also supported by 

the local self‑governments in the state, and they could 

make sure that people in their area comply with these 

instructions of the Government.

Expansion of internet bandwidth and connectivity

Kerala was the first State in India to expand Internet 

bandwidth and connectivity for Lockdown situation. Since 

most people were asked to work from home, particularly 

in the Information Technology sector, it was essential 

to increase the bandwidth and connectivity during 

lockdown.[32]

Political commitment

Some of the newspaper reported that Kerala Chief 

Minister’s strategic thinking was better and faster than 

any CEO’s.[33] The chief minister lead from the front, and 

the entire machinery of the state worked like a team, 

which helped to control the spread of the virus in the 

state and thereby reducing the spread of the infection 

substantially. There was overwhelming praise for the 

State, such as “What Kerala thinks today, India must 

think tomorrow.”[34] This was an indication that there are 

several COVID management lessons from Kerala, which 

could be implemented in other states and other regions 
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of the world. One of the national dailies The Indian 

Express wrote an editorial on the performance of the Chief 

fighters against COVID‑19 in which it was written that “CM 

Pinaray Vijayan is the Standout Performer and a Seasoned 

Administrator.”[35] The newspaper Telegraph wrote about 

the reasons why good administrators like Pinaray Vijayan 

and Andrew Cuomo, Governor of New York City, were 

getting the admiration they deserve.[36]

There were very positive reports by international media 

such as the Washington Post. It reported that the Indian 

State of Kerala flattened the epidemiological curve of the 

COVID‑19 virus by aggressive testing, contact tracing, and 

cooked meals.[37]

Kerala was the first State in India to conduct daily 

situation analysis headed by Chief Minister. This was 

done after a meeting with the expert committee for 

COVID management in the State. Chief Minister, in his 

daily media briefing, communicated the situation in very 

simple language so that everybody could understand the 

situation. He never created any panic due to the increase 

in the number of COVID‑19 cases. Instead, he provided 

guidance to everyone on how to manage the situation.

Role of media

Media has played an extremely important role for 

combating COVID‑19 in Kerala. All visual media in the 

state focus on COVID‑19, and most of the people are 

watching them carefully and following instructions 

from the authorities. The support of visual, print, and 

social media to the Government’s initiative in effectively 

communicating the daily situation and everyday, 

preventive measures played a vital role.

Future directions

The virus is likely to spread until 50%–70% of the 

population gets immunity either through vaccination or 

through infection. The latter way needs to be managed 

carefully so that the vulnerable people are protected from 

the virus by social distancing. One of the mechanisms 

for social distancing is to reverse quarantine of the 

elderly population aged 60 years and above. Those 

with comorbidity above the age of 50 also need to be 

quarantined. This is not that easy, and efforts would 

be made to implement this meticulously so that there 

will be herd immunity and the virus will not be able to 

survive in the population. One of the major challenges 

for the state is the influx of a large number of migrants 

from all over the world and other states. Earlier, those 

countries were not affected much and the probability of 

infected people returning to Kerala was less. However, 

the infection rates in those countries have increased, and 

the people returning to Kerala will have more number 

of infected people.

Conclusions

In spite of Kerala having a vulnerable population compared 

to the rest of India because of its larger proportion of 

elderly and high prevalence of NCDs and their risk factors, 

the state managed to reduce the spread of COVID‑19 

infection in the first 100 days almost flattening the 

epidemiological curve. Case fatality rate and recovery 

rates were one of the best in the world. There were several 

reasons for this great achievement. Testing, isolating 

those who were infected, quarantining the suspected 

people mostly in their own homes, political commitment 

providing a stimulus package of Rs. 20,000 crores focusing 

the poorer sections of the society, committed political 

leadership coordinating the activities in the entire state, 

and the proactive media were some of the factors that 

contributed to the success story of Kerala.
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