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ABSTRACT

Objective: The study aimed to assess knowledge, attitude, practices, and perception (KAP) toward COVID-19 among the population of eight North 
Eastern (NE) states of India.

Methods: A cross-sectional study from June 30 to July 13, 2020 was carried out through a self-reported, structured questionnaire that was circulated 
online to participants of age group of 18 years or above. Convenient sampling was used to recruit respondents for the study.

Results: The study received responses from 8309 participants. Key findings revealed that most respondents had good knowledge of preventive 
measures and common symptoms of COVID-19. The majority of the respondents showed a good attitude and adopted preventive practices. The mean 
score of knowledge was 7.137, attitude was 16.132, practice was 9.379, and perception was 13.583. The scores of four KAP categories significantly 
differed across most of the demographic variables (p<0.001). The majority of people took homoeopathic medicine as prophylaxis for immune booster.

Conclusion: The study highlights that the focus on behavioral change communication in all the NE states could be strengthened, especially in 
rural areas. Advocacy based on the comprehensive list of symptoms for COVID-19 may also be bolstered. There is scope for strategically promoting 
knowledge, immunity boosting, and self-care practices suggested in the AYUSH systems of medicine.

Keywords: Attitude, COVID-19, Knowledge, North East India, Perception, Practices.

INTRODUCTION

The coronavirus disease 2019 (COVID-19) emerged in Wuhan, 
China at the end of 2019 [1]. On January 30, 2020, the World Health 
Organization (WHO) declared the outbreak of novel coronavirus (2019-
nCoV) a Public Health Emergency of International Concern [2]. On 
March 11, 2020, the Government of India (GOI) invoked powers under 
the Epidemic Diseases Act, 1897 and declared COVID-19 a “notified 
disaster” under the Disaster Management Act 2005.

North East (NE) India comprises eight states namely Arunachal 
Pradesh (AP), Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, 
and Tripura. The first case of COVID-19 in the NE Region (NER) was 
reported from Manipur followed by Mizoram with Meghalaya being 
the last [3]. As on June 30, 2020 (when this study was undertaken), 
globally 10 million positive cases of COVID-19 and 503,862 deaths were 
recorded while India witnessed 5,82,774 cases among which NE states 
tally was 11,391 with 14 deceased [4,5].

Many of the facts on pandemic keep on changing and many myths are 
prevalent causing confusion and panic in the public. The knowledge, 
attitudes, and practices (KAP) toward COVID-19 play an integral role 
in determining a society’s readiness to accept behavioral change 
measures. Many KAP studies have been conducted in different parts of 
the world with similar objective [6-9]. To the best of our knowledge, so 
far, no prior study has assessed the KAP related to COVID-19 among the 
NE India population. It is imperative to assess KAP among people of NER 
that will aid the authorities in addressing future health interventions 
involving COVID-19.

METHODS

Study setting
An online cross-sectional study was conducted from June 30, 2020 to 
July 13, 2020 among the general population in eight (NE) states of India. 
Participants aged 18 years or above and who agree to participate in the 
survey were included in the study.

Study procedure
Complying with the guidelines on maintaining physical distancing, 
a web-based collection of data using Google form was adopted. 
A convenient sampling method was chosen and Google form was 
circulated widely through text message and social media platforms 
such as Facebook and WhatsApp. The Non-Government Organizations 
(NGOs) and local clubs were approached to circulate the Google forms 
widely through their network. The people in villages were approached 
during the awareness drive for COVID-19 by paying home-to-home 
visits and also the patients registered at research institutes were 
informed about the study on the telephone. If agreed, a link of Google 
form was sent on their mobile number as a text message with a request 
to get it filled by the other family members also. The data from Google 
form were automatically stored in a spreadsheet on Google drive. No 
incentive was offered to any participant in the survey.

The study was approved by the Institutional Ethical Committee of 
Regional Research Institute for Homoeopathy, Imphal. The development 
and reporting of the survey followed the Checklist for Reporting Results 
of Internet E-survey (CHERRIES) guidelines [10].
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Study instruments
The self-reported questionnaire was developed as per the information 
available on websites of the Ministry of Health and Family Welfare 
(MoHFW), GOI [11], Ministry of AYUSH, GOI [12], WHO [1], and 
Centers for Disease Control and Prevention (CDC), United States of 
America [13]. KAP study conducted previously was also referred to 
while developing the questionnaire in the English language only [9]. 
The draft questionnaire was sent to ten experts in the eight NE states 
and the final version was prepared after the consensus of the experts.

In total, there were three sections in the study. The first section informed 
the participants about the background, objectives of the study, and 
confidentiality of identity. Respondents who consented to willingly 
participate in the study would click the “Continue” button and would 
then be directed to questions on socio-demographic characteristics. The 
second section assessed participants’ knowledge of COVID-19 consisting 
of ten items with three options “Yes,” “No,” and “I don’t know.” A correct 
response was assigned 1 point while a wrong/don’t know response was 
assigned zero point. The first question on symptomatology has 14 sub-
questions whose average was calculated and added to the remaining 
nine questions to get total knowledge score, which ranged from 0 to 10, 
with higher scores indicating better knowledge of COVID-19.

The third section assessed participants’ attitudes (four items), 
practices (six items), and perception (four items) toward COVID-19. 
For attitude and perception respondents were asked to state their 
level of agreement on a 5-points Likert scale (“strongly disagree=1,” 
“disagree=2,” “neutral=3,” “agree=4,” or “strongly agree=5”). For 
practices, responses were collected following three-point Likert scale 
(“always=2,” “sometimes=1,” or “never=0”). The response to first 
question under the perception category was reversed. The total score 
was calculated by adding the respondent’s answer to each question. 
The attitude and perception score ranged from 4 to 20 while practices 
score ranged from 0 to 12 with higher scores indicating better attitude, 
practices, and perception.

Statistical analysis
Fully completed questionnaires were extracted from Google Forms and 
exported to Microsoft Excel 2016 for cleaning and coding which was 
analyzed using SYSTAT 13 software. The score for knowledge, attitude, 
practices, and perception was divided into quartiles with >75% 
indicating good, 50–75% average, 25–50% poor, and <25% very poor 
response under each section.

Frequency and percentage of correct knowledge response and different 
attitude, practices, and perception were described. The independent 
sample t-test, analysis of variance (ANOVA), and Chi-square test were 
used as appropriate for finding a significant difference in KAP categories 
scores based on demographic variables. The statistical significance 
level was set at p<0.05.

RESULTS

Socio-demographic characteristics
Responses from 8324 participants were received in the study and 
after removing incomplete entries the final dataset consisted of 8309 
responses. The demographic characteristics of the study participants 
are given in Table 1. The study generated response from all the eight 
states of NE India with maximum from Manipur (n=3081; 37.08%) and 
Tripura (2860; 34.42%) while remaining six states accounted for 28.5% 
(n=2638) responses. The majority of the respondents were from 18 to 
30 years of age (3346; 40.27%) with 46.11% (3831) of participants 
being male and 53.89% (4478) female. A higher number of respondents 
were married (5222; 62.85%) and lived in urban localities (3799; 
45.72%). The literacy level was balanced in the sample, as people with 
graduate and higher qualification were 51.47% (4277) while 48.53% 
(4032) attained education up to intermediate level. About 27.81% 
(2311) of respondents were either unemployed or students while least 
number of respondents was from health-care segments (441; 5.31%). 

Table 1: Socio-demographic characteristics of the respondents 
(n=8309)

Demographic variable n Percentage

Age
18–30 years 3346 40.27
31–40 years 1969 23.69
41–50 years 1317 15.85
51–60 years 903 10.87
Above 60 years 774 9.32

Gender
Male 3831 46.11
Female 4478 53.89

State
Arunachal Pradesh 250 3.01
Assam 257 3.09
Manipur 3081 37.08
Meghalaya 811 9.76
Mizoram 272 3.27
Nagaland 514 6.19
Sikkim 264 3.18
Tripura 2860 34.42

Residential area
Rural 3301 39.73
Urban 3799 45.72
Semi-urban 1209 14.55

Marital status
Married 5222 62.85
Unmarried 3087 37.15

Education
Up to Junior Basic 1368 16.46
Secondary 2664 32.06
Graduation 3328 40.05
PG and above 949 11.42

Occupation
Health worker 441 5.31
Govt. job 1023 12.31
Pvt. job and Business 1725 20.76
Unemployed and Student 2311 27.81
Homemaker 1731 20.83
Others 1078 12.97

Chronic illness
Yes 1284 15.45
No 7025 84.55

Prophylactic medicine
Allopathic medicine 242 2.91
Ayurvedic medicine 119 1.43
Homoeopathic medicine 4116 49.54
Unani medicine 9 0.11
Siddha medicine 4 0.05
Local/Folk medicine 139 1.67
I did not took any medicine for 
prevention from COVID- 19

2921 35.16

Combination of more than one system of 
medicine

759 9.14

Source of information
International health organization, for 
example, WHO

141 1.70

Government sites and media 231 2.78
Social media (WhatsApp, Facebook, etc.) 686 8.25
News media (TV, radio, newspaper, etc.) 2374 28.57
Journals/Magazines 10 0.12
Others 17 0.21
Multiple source 4850 58.37

Tested for COVID-19
Yes 240 2.89
No 8069 97.11

Test result (out of 240)
Positive 8 3.33
Negative 232 96.67

Family member tested positive
Yes 76 0.92
No 8,233 99.08
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Information on COVID-19 was accessed from multiple media sources 
(4850; 58.37%) with news media alone (2374; 28.57%) being accessed 
most commonly by the respondents.

Only 15.45% (1284) of respondents suffered from some chronic 
illness. The majority of people took homoeopathic medicine (4116; 
49.54%) as prophylaxis for immune booster. 240 (2.89%) respondents 
tested themselves for COVID-19 and only eight (3.33%) of them found 
positive. At least one of the family members of 76 (0.92%) respondents 
tested positive for COVID-19.

Knowledge, attitude, practices, and perception
Most of the participants entered correct responses for common 
symptoms of COVID-19 such as fever (8059; 96.99%), dry cough 
(7596; 91.42%), and shortness of breath (7231; 87.03%) although the 
knowledge of less common symptoms such as conjunctivitis (1148; 
13.82%), skin manifestations (1980; 23.83%), and others were not 
found adequate. A significant number of respondents had correct 
knowledge on wearing facemask (7607; 91.55%), mode of spread of 
COVID-19 (7522; 90.53%), preventive measures (7411; 89.19%), 
etc. Interestingly, the awareness on transmission of COVID-19 from 
asymptomatic individuals (4133; 49.74%) and newspaper or currency 
notes (950; 11.43%) was found wanting. In the attitude section, 
majority of the respondents agreed that lockdown (6445; 77.57%) 
and social distancing (6769; 81.47%) will help in preventing spread 
of COVID-19. Threat to healthcare workers (6518; 78.45%) and 
importance of reporting suspected COVID case to health authorities 
(6903; 83.08%) was mostly answered in agreement. The practice of 
wearing a facemask was adopted by 85.08% (7069) and of washing 
hands always by 77.77% (6462) of respondents. Up to 97.41% (8094) 
people practiced social distancing, 93.58% (7776) avoided visiting 
markets or crowded places and 95.35% (7923) cleaned or disinfected 
high touch surfaces. Interestingly, 45.08% (3746) of respondents 
never went to a health-care facility and instead opted for telemedicine 
consultation. Perception of NE people was that discovery of vaccine will 
help eliminate the disease (6268; 75.44%) and traditional medicine 
and homeopathy will be effective as preventive and curative medicine 
(5197; 62.54%). Only 19.56% (1625) of the respondents were afraid 
of being infected with COVID-19. More than half of the respondents 
(4583; 55.15%) believe that fear, phobia, etc., may decrease immunity 
and chance of getting an infection will be increased (Supplementary 
Material).

Majority of the respondents scored good or average KAP scores. The 
scores were in poor category only for 12.3% (1022) under knowledge, 
13.61% (1131) under attitude, 12.67% (1053) under practices, and 
27.48% (2283) of respondents under perception section (Table 2). 
The mean score (Standard Deviation) of knowledge was 7.137 (2.111), 
attitude 16.132 (3.277), practices 9.379 (2.207), and perception was 
13.583 (2.204). The scores of four KAP categories significantly differed 
across all the demographic variables (p<0.001) exception for practices 
score being non-significant for chronic illness (p=0.221) and perception 
score being non-significant for gender (p=0.30) (Table 3).

The knowledge on COVID-19 was good among people of Mizoram, 
followed by AP and Sikkim (p<0.001). People of AP, Sikkim, and 
Nagaland (p<0.001) have a good attitude. People of Sikkim, AP, and 
Assam adopted good practices (p<0.001) and residents of Manipur, 
Nagaland, and Tripura had positive perception (p<0.001).

All four sections were significantly associated with good scores 
among married persons (p<0.001) and female gender (p<0.05). Good 
knowledge and practice were significantly associated with age group 
18–30 years, good attitude with 51–60 years, and good perception 
with age above 60 years (p<0.001). Respondents with education up 
to intermediate had good perception while postgraduate qualified 
persons had good remaining KAP scores (p<0.001). Similarly, good 
knowledge score was significantly associated with people living in 
semi-urban localities, working in a Government job and suffering from 
some chronic illness (P< 0.001). People residing in urban areas had 
good attitude, practices, and perception while healthcare workers had 
good attitude and practices with homemakers having good perception 
(p<0.001). People suffering from chronic illness had good attitude and 
perception (p<0.001) (Tables 4 and 5).

DISCUSSION

Amidst the increasing threat of COVID-19 in India, preventive measures 
play an important role. The government has utilized every possible 
medium for dissemination of health education amongst the masses. 
Along with provision of proper health education, the implementation of 
prevention strategies at personal level is a challenge in this pandemic. 
The attitudes of individuals and the existing social stigmas create a 
difference between education imparted and the actual practices of 
individuals. NE India is a difficult location in the country in respect 
of the communicability and accessibility of information and health-
care facilities. With more than 145 tribes in the region and diverse 
languages spoken, the communication of health education and personal 
hygiene practices is very challenging [14]. This study assessed the 
health education status of residents of NER and translation of the 
communication into their attitudes, practices and perception.

Knowledge about a disease is an essential component that shall 
always be reflected in the attitude and practices of the people. In this 
study, it was observed that people residing in urban areas displayed 
better knowledge compared to the rural population. Knowledge 
score was highest in Mizoram which may be attributed to the fact 
that Mizoram ranks 3rd in the literacy rates of country after Kerala 
and Lakshadweep [15]. Knowledge score is higher in a younger age 
group as they are very well acquainted with multiple information 
sources especially the internet. Participants in majority (96.99%) 
were aware of the presence of clinical symptom of fever in COVID-19 
which is in sharp contrast to 18.2% knowledge of fever in another 
Indian study [16]. Dry cough and shortness of breath were known by 
91.42% and 87.03% of participants, respectively, while 85.49% people 
have correct knowledge about incubation period which correlates 
with Indian study [17]. Transmission of COVID-19 through respiratory 
droplets was known to 90.53% participants as observed in a study from 
Jammu and Kashmir [18]. Contrary to the present study, knowledge 
of transmission was found in only 29.5% general population and 
62% health-care professionals which further establishes the fact that 
dissemination of more information and awareness is required among 
the mass [16,19]. Social distancing is important to reduce the spread 
and was approved by 81.47% respondents similar to other study [16]. 
The study population not being aware of transmission by asymptomatic 
patients is a matter of concern and proper knowledge to the general 
population regarding this aspect is imperative. Scientists have reported 
the spread of COVID19 through items such as newspapers, currency 
notes, and household articles differently and therefore the idea of 
such transmission is often misinterpreted. As the knowledge about 

Table 2: KAP score of the participants (n=8309)

Knowledge n (%) Attitude n (%) Practices n (%) Perception n (%)

Good 4571 (55.01) 3668 (44.15) 4578 (55.09) 531 (6.39)
Average 2716 (32.69) 3510 (42.24) 2678 (32.23) 5495 (66.13)
Poor 503 (6.05) 816 (9.82) 966 (11.63) 2019 (24.30)
Very poor 519 (6.25) 315 (3.79) 87 (1.05) 264 (3.18)
n: number; %: percentage
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transmission is changing day by day, being alert about fomite–borne 
transmission as observed in other respiratory infections is essential.

Hand hygiene and social distancing were positively associated with 
better knowledge scores which was evident from the fact that majority of 
population have taken preventive measures by avoiding going to crowded 
places (93.58%) and hospitals (45.08%). Practice of frequent hand 
washing (77.77%) in this study was less compared to other Indian studies 
that reported this practice in 85%, 99%, and 87% population [16-18]. 
Practice of wearing face masks (85.08%) seems to increase with the 
pandemic spreading widely as only 37% population used facemask 
at the time of declaration of pan lockdown in India [16]. Respondents 
from Sikkim state had shown good practices and interestingly Mizoram 
showed least among all other NE states considering higher literacy 
rate and good knowledge about COVID-19. Probably due to fewer 
respondents from Mizoram, the actual objective was not reflected 
properly. The dissemination of education and awareness materials by the 
health authorities increased the understanding of the pandemic and the 
behavioral change was reflected in good practices adopted.

The higher qualified, educated, health workers, and females had 
shown greater positive attitude. Almost 77% respondents extended 
their support for lockdown in preventing spread of COVID-19 which 
is also seen in other Indian study [18]. AP residents showed more 
positive attitude although very few responses were received from that 
particular state. About 72% respondents in the study had positive 
perceptions about COVID-19 which was found more in Manipur and 
least in Meghalaya. The optimistic attitude and perception of the 
respondents may be attributed to the measures taken by the Indian 
government such as nationwide lockdown, suspension of all domestic 
and international flights, closure of religious places, schools, and 
universities in mitigating the spread of the virus.

It is well established through public health research that disease control 
is directly linked with population KAP about a particular disease. The 
incidence of the pandemic is significantly lower in NE as compared to 
rest of India as whole of NER has contributed only 3.76% of the disease 
burden [20]. It might be due to fair knowledge, optimistic attitudes, 
appropriate practices, and good perceptions towards COVID-19 the 
people showed in this study. Strength of the study is large sample size 
with participants from both the genders; different age groups and 
education level recruited. It would have been better if there were more 
responses from AP, Assam Mizoram, and Sikkim.

There are some limitations to this study. First, the study was conducted 
online so understanding of English language, internet access, and 
computer literacy of respondents might have affected the response 
to the questionnaire. However, online surveys have been found as 
an effective way to assess the KAP level in population because of its 
convenience and low cost. Second, the method of convenient sampling 
adopted leads to unequal responses from all the states of NE. Third, 
the outcomes were self-reported which carries a risk of source bias. 
Fourth, the Google form was also shared among the patients visiting the 
homeopathic institutions and a significant proportion of respondents 
in this study preferred homeopathy as prophylaxis for COVID-19. 
This finding, though, is corroborated by the fact that Government has 
distributed homoeopathic prophylaxis medicine to a large population 
throughout the country [21,22]. Despite the limitations, this study 
provides robust data on KAP about COVID-19 specifically for NE India 
population.

CONCLUSION

The study is a rigorous and needed exercise in these times of public 
health emergency for evidence-based policymaking. The study 
highlights good knowledge of participants but there is certainly scope 
for improvement in practice of preventive measures. Although few states 
showed better knowledge and practice, the focus on behavioral change 
communication in all NE states could be strengthened, especially in 
rural areas. Advocacy based on the comprehensive list of symptoms for 

COVID-19 may also be bolstered, as the knowledge is limited to the few 
common symptoms. The study underscores that homeopathy remains 
one of the major prophylaxis as immune booster among the states. The 
states may take continued cognizance of the AYUSH system benefits and 
boost efforts for improvement of knowledge, immunity-boosting, and 
self-care practices suggested in the AYUSH systems of medicine.
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