COVID-19 has been affected globally since December 2019. SRAS-CoV-2 is a chronic acute respiratory condition. This is easily transmitted from the surface to the body. The first case was registered in Wuhan, China on 31st December 2019.[1] It has quickly spread to more than 200 countries, prompting the World Health Organization to call it a global pandemic (WHO). As of March 24th 2021, 12,39,02,242 out of which 2,032,616 deaths have been reported worldwide. patients had been diagnosed with COVID-19 worldwide.[2][3][4] 
India's response to the COVID-19 pandemic was one of the most rigorous in the world, earning a perfect 100 on the "Oxford COVID-19 Government Response Tracker (OxCGRT)," which compares different governments' responses to the coronavirus outbreak around the world.[5] The country's initial increase in the number of cases was slow, which can be due to many government interventions and the introduction of a nationwide lockdown at an early stage of the pandemic. However, as the world's second-most populated nation, the inevitable rapid increase to become the second-most contaminated country could not be stopped. The COVID-19 pandemic has reached its peak in India, and the war is still ongoing. In India, it has been diagnosed with 1,14,82,744 people and 1,59,012 deaths have been recorded on the World Health Organisation's official website on March 24th 2021.[6]
While restricting people's movements can restrict the spread of the disease, motivating civilians to have the right information and promoting strict obedience to government advice is vital to the management of outbreaks. The 2003 SARS epidemic data show that awareness and attitudes towards infectious diseases are generally associated with high levels of population anxiety which may complicate further actions to deter disease transmission.[7] 
This research aims to explore the KAP and post-infection effects faced after being recovered from COVID-19 within the general population of North India in order to promote outbreak control and to evaluate patient readiness to consider behavioural improvements.
Method
The study was conducted in the Northern region of India which includes eight states that are Haryana, Punjab, Himachal Pradesh, Uttar Pradesh, Uttarakhand, Jammu and Kashmir, Delhi, Chandigarh. A cross-sectional and anonymous population-based online survey was carried out of people over the age of 18. The survey was performed between January 20 and February 28, 2021, following the government of India and the opening of educational institutions. The WHO Europe region used a pre-validated questionnaire and applied several questions to this questionnaire, carried out the survey using the Google Tool (Google Forms) and shared a connection created with the public on social media (i.e., Instagram, WhatsApp). The connection was also personally shared with the contact list of researchers and assistants. The decision of the investigators to collect the data using online methods was based on social distance in India during this pandemic. 
The research protocol, questionnaire and consent form were approved in I.S.F College of Pharmacy, Moga, India by the Department of Pharmacy Practice and adopted the Helsinki Guidelines Declaration. All the general public over the age of 18 who agreed with our consent form and want to participate during our survey time are accepted as research participants. People who don't want to join don't adhere to the form and anyone under the age of 18 has been disqualified from the report.
The questionnaire was validated by two different co-investigators during pilot testing. The questionnaire was in English and was not translated to the native language, which was then approved by the ethical committee. 
The questionnaire consisted of different parts are socio-demographic details, perception towards risk of COVID-19 infection and COVID-19 Vaccine, knowledge, attitude, practice and post-infection effects of COVID-19.
Socio-demographic data. Gender, age, residential area, healthcare worker status, employment status, occupation, and family type (nuclear/joint) were all collected as socio-demographic data. 16 questions
Knowledge, attitude, and practice. A total of 16 questions (six for information, five for attitude, and five for practice) were included in the survey to determine the respondents' knowledge, attitude, and practice towards COVID-19. The survey questions were translated and updated from previously published research on survey tool and guidance rapid, simple, flexible behavioural insights on COVID-19 by the WHO Europe region.[8]
The knowledge segment had six questions, with answers ranging from "Yes" to "No" (for example, "Is COVID-19 a deadly disease?"). The correct answer (Yes) was given a value of 1, while the incorrect answer (No) was given a value of 0. The cumulative score ranged from 0 to 6, with a higher overall score indicating more precise expertise. For more precise information, a cut-off level of 4 was chosen.
The attitude segment consisted of five questions, each with a “Yes” or “No” answer option (e.g., “Health education will play a major role in the prevention of COVID-19?”). The cumulative score was determined by adding the raw scores from the five questions, which ranged from 0 to 5, with a higher overall score reflecting more favourable attitudes toward COVID-19. For more positive attitudes toward COVID-19 prevention, a cut-off level of 4 was created.
The practise section included five practise steps in relation to the COVID-19, with four out of five elements being scored on a three-point scale as follows: Can you wear a mask in public? 0 (“Never”), 1 (“Sometimes”), and 2 (“Always”) (e.g., “Do you wear a mask in public?”) and one out of five items was given as follows on a 4-point scale, 0 (“Never”), 1 (“Once a month”), 2 (“Once a week”), and 3 (“Daily”) (e.g., “How often do you update your information about COVID-19?”). The average score for each practise item varies from 0 to 11, with a higher cumulative score indicating more regular activities against the COVID-19. For more regular sessions, a cut-off threshold of 10 was set.
Statistical Analysis
Analysis of data was conducted with Microsoft Excel 2019 and SPSS 26.0. For editing, arranging, and coding, Microsoft Excel was used. The outstanding file was then imported into the applications of SPSS. Descriptive statistics (frequencies, percentages, means) and first-order calculations were conducted (i.e., Chi-square tests). A 95% confidence interval has been carried out to assess important links between categorical dependent and independent variables Binary logistic regression and Statistical significance was described as a P value of 0.05 or less.[9][10]
Ethical Considerations
The research was carried out in compliance with the Institutional Research Ethics Committee's guidelines and the Helsinki Declaration. The Institutional Ethics Committee of the I.S.F College of Pharmacy in Moga, Punjab, India gave formal ethical approval to the research. The study's goals, purpose, and protocol were all recorded in the consent form. Anonymity and confidentiality were upheld to the fullest extent possible.
Results
The final study included 813 respondents, 54.2 %, of whom were male, and the majority of responders was from the age category 18-29 years (66.9%). Nearly all respondents lived in a nuclear family (85.8 %). The majority of the people were unemployed (56.1%), most of them were students (42.1%), the majority were metropolitan (55.8 %). Detailed socio-demographic details of participants are discussed in Table 1: Demographic details of participants (N=813).
Perception towards the COVID-19 about own probability of getting COVID-19 infection, and COVID-19 vaccine
Table 2: Perception of participants towards own risk of COVID-19 infection and COVID-19 Vaccine, summarises our findings in the perception portion. For the own probability of getting COVID-19, (36.5%) of the respondents think they have a  very low chance of getting COVID-19 infection followed by (22.4%) have low chance, (16.6%) high chance, (15.4%) extremely high chance of getting COVID-19 and (9.1%) were reported previously infected with COVID-19. Most of the respondents (70.8%) were willing to take the vaccine for COVID-19. For how the vaccine will affect you, (40.6%) of the respondents think the vaccine will reduce the chance of infection followed by (27.2%) think the vaccine will increase the chance of recovery, (24.6%) think the vaccine will there will be more severe side effects, and (7.6%) think the vaccine will cause death. Most of the respondents (74.5%) think vaccine can control COVID-19. And for a preferred vaccinated place, (42.7%) of respondents preferred health centre/clinic followed by (22.6%) will prefer home, (7.4%) will prefer workplace, (4.4%) will prefer pharmacy, (1.2%) will prefer a community centre, meeting hall to get vaccinated and (21.6%) of respondents prefer not to get the vaccine.
Knowledge
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In Table 3: Participant’s knowledge and gender difference (N = 813), the distribution of participants' responses with gender differences is provided for each knowledge problem. 41.3% of total respondents of respondents had more precise knowledge and 58.7% of total respondents had less precise knowledge regarding COVID-19. In this section majority of female know some around them have been infected with COVID-19 i.e. (60.5% vs 58.7% of males who know some around them have been infected with COVID-19, p=0.61 there is no significant association in between these variables), majority of male respondents doesn’t know someone died from COVID-19 i.e. (64.9% vs 61.6% of female, p=0.33 there is no significant association in between these variables), majority of female think COVID-19 is a deadly disease i.e. (89.0% vs 77.6% of male think COVID-19 is a deadly disease, p=0.01), majority of female respondents think COVID-19 is exclusive to humans i.e. (80.9% vs 73.0% of male think COVID-19 is exclusive to humans, p=0.01), majority of female think COVID-19 can pass down from animals to humans i.e.( 57.5% vs 55.3% male think COVID-19 cannot pass down from animals to humans, p=0.01), and majority of male think COVID-19 cannot spread by animal products i.e. (63.3% vs 53.2% of female think COVID-19 cannot spread by animal products, p=0.01).
Attitude
In Table 4: Participant’s attitudes and gender differences (N=813), the distribution of responses from participants is provided for each attitude oriented question. The ‘Yes’ response rates were substantially higher for females with regard to items of attitude (63.55% vs 58.82% in the male). In addition, the response rates of ‘yes’ in male were higher (93.0% vs 91.1% in male p=0.33) to “Health education will play a major role in the prevention of COVID-19”, the response rates of ‘no’ in female were higher (61.8% vs 61.7% in male p=0.96) to “Is it treatable at home”, the response rate of ‘yes’ in female was significantly higher (57.5% vs 50.3% in male p=0.04) to “It is important to notify health officials of any suspicious cases”, the response rates of ‘yes’ in male were higher (51.9% vs 51.1% in female p=0.80) to “Will you share your contacts if you have been tested positive for COVID-19”, and the response rate of ‘yes’ in female were significantly higher (79.8% vs 60.5% in male p=0.01) to “If you have been in contact with a patient of COVID-19 then will you get yourself tested”. The results showed that 60.98% of those surveyed were a more optimistic attitude towards COVID-19.
Practice
The distribution of responses from participants is summarised in Table 5: Participant’s practise and gender differences, for each question of practice. The ‘Always’ response rate was significantly higher among female (70.2% vs 56.7% in male p=0.01) to to the item of practice section regarding “Do you wear a mask in public”, and for “Do you wash hands with soap and water or use disinfectant” (69.1% vs 59.6% in male p=0.01). Likewise, the ‘always’ answer rates in female were substantially higher (49.7% vs 34.5% in male p=0.01) for “Do you maintain physical distancing”, and the ‘sometimes’ answer rates in female was substantially higher (63.7% vs 58.5% in male p=0.01) for “Did you avoid social events”. The ‘Once a week’ response rate was higher among female (39.0% vs 34.7% in male p=0.24) for “How often do you update your information about COVID-19”. The results showed that females have more practice towards COVID-19.
Post-Infection effects of COVID-19
In Table 6: Participant’s facing Post-infection effects after recovering from COVID-19 according to gender, the distribution of responses from participants is provided for each post-infection effect after recovering from the COVID-19 oriented question. The ‘yes’ in female were higher (94.1% vs 70.4% in male p=0.01) to “Loss of taste and smell”, the response rates of ‘yes’ in female were higher (94.1% vs 83.3% in male p=0.13) to “General weakness and difficulty in workouts”, the response rate of ‘yes’ in female were higher (52.9% vs 40.7% in male p=0.26) to “Sleeplessness”, the response rates of ‘yes’ in female were higher (94.1% vs 81.5% in male p=0.09) to “Lung patch”, the response rates of ‘no’ in female were significantly higher (100.0% vs 85.2% in male p=0.02) to “Hearing impairment”, the response rates of ‘yes’ in female were significantly higher (70.6% vs 38.9% in male p=0.01) to “Sexual problems”, the response rates of ‘no’ in male were higher (70.4% vs 52.9% in female p=0.09) to “Joint pain”, the response rates of ‘no’ in female were higher (88.2% vs 85.2% in male p=0.68) to “Skin patch/rashes”, and the response rate of ‘no’ in female were higher (94.1% vs 92.6% in male p=0.78) to “Kidney or Heart problems”. The results showed that females are more prone to post COVID-19 problems.

Discussion
This study aimed to measure the degree of COVID-19 understanding, attitude and practice and perceptions of the disease among Northern Indians. The results show a considerable number of sociodemographic factors affecting KAP and should be useful to prepare health education initiatives for emerging infectious diseases.
In our view of perception towards COVID-19, we concentrated on vaccine acceptance, vaccine trust and preferred place of vaccination. Participants perception about their risk probability of getting COVID-19 infection was low (36.5%) and similar to another study (42.0%) conducted by Walid A. Al-Qerem and Anan S. Jarab.[11] Similarly, the majority of participants were willing to take vaccine when available (70.8%) and in another study more than half of the participants (53.23%) willing to take vaccine conducted by Alqudeimat Y et al. [12] 
For knowledge, attitude, and practice we compare our study to one other study [13] to identify the gaps between knowledge, attitude, and practice towards COVID-19 of people of North India. In the knowledge section of our study, the result shows the majority of participants (82.8%) think that COVID-19 is a deadly disease and similar to another study (96.7%) conducted by Ferdous et al., 2020. Similarly, the majority of participants (76.6%) think that COVID-19 is exclusive to humans and similar to another study (60.0%) conducted by Ferdous et al., 2020, the majority of participants (50.6%) think that COVID-19 can it pass down from animals to humans and similar to another study (50.2%) conducted by Ferdous et al., 2020, the majority of participants (58.7%) think that COVID-19 doesn’t spread by animal products (such as milk and meat) and similar to another study (50.2%) conducted by Ferdous et al., 2020.
In the attitude section of our study, the result shows the majority of participants (92.1%) think that health education will play a major role in the prevention of COVID-19 and similar to another study (95.6%) conducted by Ferdous et al., 2020. Similarly, the majority of participants (53.6%) think that it is important to notify health officials of any suspicious cases and similar to another study (98.8%) conducted by Ferdous et al., 2020. In our study majority of participants (61.7%) think that COVID-19 is not treatable at home but in another study conducted by Ferdous et al., 2020, the majority of participants think COVID-19 is treatable at home (57.4%).
In the practice section of our study, results show that the majority of participants (62.9%) always wear a mask in public and similar to another study (98.7%) conducted by Ferdous et al., 2020. Similarly, the majority of participants (64.0%) always wash hands with soap and water or use disinfectant and similar to another study (93.8%) conducted by Ferdous et al., 2020. In our study, we found (47.2%) and (41.5%) participants sometimes and always respectively maintain physical distance and in other study conducted by Ferdous et al., 2020 (90.8%) and (7.2%) participants always and sometimes respectively maintain physical distance.
Limitations
There are some limitations of this study. First, a cross-sectional analysis was conducted. Causal inferences cannot, therefore, be made. Second, self-reporting has drawbacks, including numerous distortions, compared with face-to-face interviews. Third, this study used an online survey approach to prevent potential dissemination, so that the cohort only represents sampling difficulties via the online survey. However, our analysis shows that KAP assessments for the COVID-19 pandemic of vulnerable populations need special efforts to overcome the shortcomings of the current strategy. Fourth, to assess the degree of awareness, attitude and practise we have used a small number of questions. Therefore, it is necessary to make more assessments to identify the actual degree of KAP in the general population, using all aspects of KAP against COVID-19. In addition, this research was carried out at a time when there are fewer cases a day in India and people's awareness, attitude and practice shift with time and condition.
Conclusion
Our findings show that while people generally know well about COVID-19 and appear to be average on how to overcome the pandemic. The results of our finding are average and balanced, which lead to a gap in knowledge, attitude, and practice towards COVID-19. Because of that gap, North India faces a devastating second wave of COVID-19, with an increasing death rate. Our results indicate the need for efficient and tailor-made health education initiatives aimed at improving awareness in COVID-19, thus leading to more favourable behaviours, the introduction, maintenance and coherent reinforcement by public health authorities of preventive guidance is necessary for the strict observance of the public.
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