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Introduction 

Since December 2019, the novel coronavirus disease (COVID-19), caused by severe acute respiratory syndrome 
coronavirus2 (SARS-CoV-2), has cursed the world, resulting in the WHO declaring it as a pandemic. As of 19 August 2020, COVID-
19 has affected over millions of people in at least 200 plus countries worldwide, with most of the cases being reported from America 
and India and Europe. The absolute number of deaths are also high globally and is expected to increase further as the disease spreads 
rapidly. The disease has also infiltrated the Indian masses and is spreading very fast.1 The major symptoms include fever, cough, 
tiredness, and less common symptoms includes aches, sore throat, diarrhea, headache, loss of taste or smell, rash on the skin. The 
coronavirus also has some serious symptoms to look for such as shortness of breath, chest pain, loss of speech or movement are 
predominantly mentioned in the literature. Majority of the people suffering from COVID-19 are the people who are suffering from 
non-communicable diseases and their comorbidities. People with pre-existing non-communicable diseases (NCDs) appear to be more 
vulnerable to becoming severely ill with the virus is characterized by the symptoms of viral pneumonia such as fever, fatigue, dry 
cough, and lymphopenia. Specifically, many of the older patients who become severely ill have evidence of underlying illness such as 
cardiovascular disease, liver disease, kidney disease, or malignant tumors.2 The existing epidemic of noncommunicable diseases 
(NCDs) which is responsible for 72% of the deaths globally has been an aggravating factor for the adverse outcomes of the COVID-
19.3 It has been seen that these patients often die of their original comorbidities; therefore, there is a need to accurately evaluate all 
original comorbidities of individuals with COVID-19.4 

 

According to the data from the World Population Prospects, the most prevalent comorbidity associated with Corona virus 
infection are hypertension and diabetes, followed by cardiovascular diseases and respiratory diseases. These comorbid conditions are 
the risk factors for the adverse outcome of the infection.5 According to the data from the World Population Prospects, one in 11 people 
in the world is over the age of 65 years in 2019 which accounts for a total of 9% of the population. Out of total deaths due to NCDs, 
71.5% of deaths are in the age group of 70 years and above. This old-age population and associated chronic NCDs are leading to the 
adverse impacts and susceptibility in this age group. The global statistics on COVID-19 shows that the death rate is 21.9% in the age 
group of above 80 years followed by 8% in the age group between 70 and 79 years and further 3.6% in the age group of 60–69 years 
of age. The percentage of deaths in the COVID-19 patients with pre-existing conditions such as cardiovascular disease, diabetes, 
chronic respiratory disease, hypertension, and cancer contributes to 13.2%, 9.2%, 8%,8.4%, and 7.6%, respectively, at the global level. 
This is low in comparison to the deaths due to COVID-19 patients with no pre-existing condition contributing to only 0.9%.4-5 

 

Non-communicable diseases account for the majority of disease burden in the world. With over 67% of all deaths occurred in 
2017, NCDs present themselves as the major killers, and with considerable amount of epidemiological transition taking place in the 
countries around the world, NCDs are expected to raise to over 52million deaths worldwide from their current share of at least 37 
million deaths per year making them a significant public health threat that needs to be addressed on war foot. Non-communicable 
diseases of cancer, cardio-vascular disease, diabetes and chronic respiratory disease account for over 82% of all the NCD deaths.6 
Additionally, when mental illness is taken in to consideration non-communicable diseases account for Millions of DALYS lost 
annually. 

  
Objectives 

1. To understand the current status of Noncommunicable diseases and their comorbidities in the midst of pandemic 
2. To determine the simple methods from literature to manage NCDs during the pandemic 

 
Materials and Method 
Search Strategy 

A comprehensive literature review was undertaken using the data bases like PubMed, Google Scholars, Science direct, Sage, 
Springer, with the help of key words, for identifying the articles, which had the inherent content on noncommunicable diseases and the 
coronavirus pandemic. The most recent studies were included in the study. The key word includes “NCDs and Covid19”, “NCDs and 
comorbidities, covid19 management”, “NCDs, covid19, Management” and other relevant keywords were also included. 
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Inclusion criteria 
The inclusion criteria were set at available full text published articles between 2020 to current period. Subsequently, 

identification of relevant full text articles which were available online citations were retrieved using Endnote7. Initially the titles, 
abstracts, were screened and duplicates were removed electronically with a manual revision, and finally full text articles were 
reviewed. 

 
Exclusion criteria 

All those articles which did not have full text or were not within the time range were excluded from the study. Evidence-
based articles, which were found to be of utmost relevance to the study were included. 

 
A Comprehensive Literature Reviews 

A study in China on 1590 patients with COVID-19 reported that out of all patients, 25.1% had at least one comorbidity, 
whereas 16.9% were hypertensive and 8.2% were diabetics.6 These associated pre-existing conditions which are mainly NCDs and 
their susceptibility condition, i.e., old age, may be associated with the pathogenesis of COVID-19.7 All of this will ultimately lead to 
the individual’s increased susceptibility to disease complications. It has been recently reported that in the death group of COVID-19, 
patients who died had comparatively lower absolute count of CD3+ T-cell, CD3+ CD8+ T-cell, and CD3+ CD4+ T-cell.8 Hence, the 
identified associated pre-exiting conditions, i.e., chronic NCDs, are important risk factors and should be considered while developing 
any health education and vaccination recommendations. 

 
Coronavirus disease 2019 (COVID-19) is highly infectious, has substantial fatal outcomes in high-risk groups, and can cause 

huge societal and economic disruption.6 The highest risk for developing severe and even fatal disease is among people over 60 years 
of age and people with underlying noncommunicable diseases (NCDs) such as hypertension, diabetes, cardiovascular disease, chronic 
respiratory disease and cancer. These same diseases are the leading causes of death and disability in the Western Pacific Region and 
were responsible for 86% of all deaths and over 74% of premature deaths in 2016.9 Combining all the evidence published and reported 
so far and keeping in view of the current scenario due to COVID-19, it is clear that COVID-19 pandemic will further aggravate the 
global NCD crisis.10 However, with the COVID-19 pandemic, in which the population with any of the chronic NCD are at highly 
susceptible and vulnerable, comorbidity is one of the major threats which is exiting and will worsen the existing and ongoing epidemic 
of both chronic NCDs and COVID-19. At present, there are no such dedicated guidelines available at the global level to combat the 
comorbid condition of COVID-19 and NCDs. With lock out in many countries including India, physical activity has been adversely 
affected which will further contribute to more NCDs, the action needed in the current scenario is to assess the existing risk factors 
which are common in both chronic NCDs and the COVID-19 and address them in changed scenario.  

 
India is home to over 1.3 billion people with diabetes and hypertension prevalence of 7.3% and 28.9%, respectively. 

Considering such large numbers, it is imperative that community-dwellers with underlying comorbidities take extra precautions not to 
contract the virus. Social distancing and strict hand and respiratory hygiene are the need of the hour. People with DM should ensure 
good glucose control as improvement in glycaemia does boost the host immune response.11 In many low-resource settings, the 
situation is compounded by health system capacities that are already stretched by the double burden of communicable and 
noncommunicable diseases. This is the first global crisis in true sense. And, we all need to be prepared to pay our bit of cost.12 

 

India’s Health Systems Preparedness  
The preparedness of India presented tremendous variation across states. First, weaknesses in the public system proved to be a 

challenge and the availability of Personal Protection Equipment’s (PPEs), testing kits and supportive equipment was in short supply. 
The indigenous capacity to produce protective equipment for health workers, oxygen supply and ventilators was an issue. While some 
states such as Kerala planned well but several others were caught unawares as cases started rising.13 The Central Government declared 
a national lockdown without adequate health system or human mobility preparedness. State governments were left to find ways to 
cope with the COVID-19 crisis. There was much variation in the outbreak and response to the epidemic depending on the robustness 
of public health services13. The poor management of the economic fallout of the lockdown resulted in a humanitarian crisis when 
millions of migrants were stranded. The lack of adequate supply of PPEs for health personnel posed a crisis for health system 
responsiveness. Health personnel were contracting the disease due to inadequate protection and were stigmatized by the general public 
too. The delay in initiating testing facilities, lack of Rapid Diagnostic Testing Kits (RDTs) was the obvious fault lines of the Indian 
health service system. To this date, the unwillingness to requisition private facilities to support patient care only adds to the inability 
of the Indian state to respond to an emergency. One of the important lessons from the COVID-19 epidemic for all countries is that 
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public health systems have been systematically undermined by decades of conscious commercialization.13 It has shown how a weak 
primary health-care system is unable to predict, act, and manage situations such as the present epidemic. It also highlights the need for 
strong social and health security measures that will not exclude those who are unable to pay for care. Majority of state governments 
have seen fall in revenues as they have to address the exigencies of meeting health service and social welfare needs arising from the 
COVID epidemic. In China, there is a much clearer response to the crisis with specific measures that they propose to undertake. The 
13th 5 years plan clearly spells out greater strengthening of hospital and primary health care with increased investments. They also 
plan to invest much more in telemedicine and encourage partnerships with the private sector in future11-12 

 

NCDs and Comorbidities 
People of all ages can be infected by the new coronavirus (COVID-19). The risk of becoming severely ill with the virus 

appears to increase if you are 60+. People with pre-existing non-communicable diseases (NCDs) also appear to be more vulnerable to 
becoming severely ill with the virus. These NCDs include: cardiovascular disease (e.g., hypertension, persons who have had, or are at 
risk for, a heart attack or stroke), Chronic respiratory disease (e.g., COPD), Diabetes, Cancer.14 

 

Major Risk factors for COVID-19 
Smokers are likely to be more vulnerable to COVID-19 as the act of smoking means that fingers and possibly contaminated 

cigarettes are in contact with lips which increases the possibility of transmission of virus from hand to mouth. Smokers may also 
already have lung disease or reduced lung capacity which would greatly increase risk of serious illness. Smoking products such as 
water pipes often involve the sharing of mouth pieces and hoses, which could facilitate the transmission of COVID-19 in communal 
and social settings. Conditions that increase oxygen needs or reduces the ability of the body to use it properly will put patients at 
higher risk of the consequences of bilateral viral pneumonia.  People with pre-existing non-communicable diseases (NCDs) appear to 
be more vulnerable to becoming severely ill with the virus. These NCDs include: cardiovascular disease (e.g., hypertension, persons 
who have had, or are at risk for, a heart attack or stroke); chronic respiratory disease (e.g., COPD); diabetes, cancer, or chronic kidney 
disease. Excessive alcohol consumption can weaken the immune system, increasing the risk of viral infection. It can promote risky 
behaviour, which can compromise an individual’s adoption of preventive measures or delay health-seeking behaviour, if COVID-19 
symptoms develop.14 A variety of conditions, including upset stomach, hives and even heart disease, are linked to the effects of 
emotional stress. Identify stressful behaviour and signs of stress e.g., tense muscles, overtiredness, headaches or migraines and their 
causes, and make changes in your lifestyle and balance personal and work aspects. 

 
Management of NCDs and COVID-19 

Early case and contact identification, isolation and treatment are keys to successfully managing the COVID-19 outbreak, 
even more so among people living with NCDs. Establish triage systems and algorithms to identify and prioritize severe and high-risk 
patients (e.g., people living with NCDs) for treatment and possible admission to intensive care units (ICUs), both before (e.g., staffed 
telephone hotlines) and at presentation to health-care facilities (e.g., triage counters). This will help manage demands on staff, 
facilities and supplies. WHO has put together patient management guidelines for two scenarios for suspected COVID-19 cases15? 
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Recommendations for people living with NCDs 
People living with NCDs need to consider the following: Understand their increased risks for COVID-19 infection, severe 

disease and death.  Be aware that infections are spread mostly through close contacts within households, hospitals and long-term 
living facilities, and thus need to be extremely vigilant in these settings. Comply with medical advice to keep NCDs controlled (e.g., 
take medications as prescribed). Strictly follow basic protective measures recommended by the World Health Organization (WHO) 
wash hands frequently and properly; maintain physical distancing; practice respiratory hygiene; avoid touching eyes, nose and mouth; 
and seek medical care early when symptomatic. Avoid travel to countries, areas or settings where disease transmission is known.  

 
Continue NCD care during the outbreak 

Maintaining good control of NCDs and risk factors among patients is important, but health service provision during 
outbreaks is challenging. Key actions to manage NCDs in an acute crisis are:  Provide essential care for acute life-threatening 
conditions. Avoid discontinuation of treatment. Ensure access to essential diagnostic equipment. Establish referral mechanisms for 
conditions that cannot be managed at the primary care level. A checklist defining the health services that should be available during 
emergencies at each level of care (community, primary, secondary and tertiary) is used by the Health Resources. Availability Mapping 
System as a tool for assessing and monitoring health facilities, services and other resources. 
 
Stay Home and Be Healthy 

When staying home for a prolonged period due to various reasons e.g., work from home, learning at home, home quarantine 
etc., some individuals may feel bored, lonely or even anxious and then resort to frequent snacking with energy-dense processed foods 
or sugar-rich beverages, spending hours sitting and watching television or videos, indulging in Internet activities or playing on-line 
games. After a week or two, they are very likely to have unhealthy weight gain as consequences of self-indulgence, overeating and 
physical inactivity. Research has clearly showed that overweight and obesity is linked to increased risk of many non-communicable 
diseases, including heart disease, stroke, type 2 diabetes and some cancers such as colorectal cancer and breast cancer. 

 
Healthy eating 

A healthy diet is vital to physical health, mental health and the immune system. During the prolonged staying at home in this 
pandemic, there is increased chance of consumption of processed foods, which tend to be high in fats, sugars and salts. Therefore, 
people should eat according to the “Healthy Eating Food Pyramid” guidelines. Good nutrition and a healthy diet are essential to 
maintain optimal health and prevent communicable and noncommunicable diseases: Eat a variety of different foods, including 
vegetables and fruits. This is important as no single food source provides all the nutrients required for the body to stay healthy. 
Consume the right amount of food and drink to achieve and maintain a healthy body weight. Eat less saturated fats and trans-fats, 
sugar and salt. Follow diet restrictions or advice from healthcare providers. For infants, start breastfeeding within 1 hour of birth. 
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Exclusively breastfeed for 6 months, then introduce nutritionally adequate and safe complementary foods, while continuing 
breastfeeding up to 2 years of age or beyond. 

 
Reduce Sodium/Salt Intake  

Excess sodium consumption is irrefutably linked to high blood pressure. According to the World Health Organization 
(WHO) recommendation, healthy adults should consume less than 2 grams of sodium (or 5 grams of salt) per day; children should 
consume less sodium than adults. To cut down the amount of salt intake via ingestion, members of the public could choose lean fresh 
or frozen meat, fish and seafood rather than processed meat such as sausages, ham and luncheon meat; use garlic, onion, fruit juice, 
pepper, herbs and spices instead of salt, soy sauce or condiments to enhance the flavor of the dishes when cooking; and blanch the 
canned vegetables before cooking to reduce salt content.  

 
Limit Sugars Consumption  

Excessive sugars consumption can lead to obesity which increases individual risk of developing type 2 diabetes as well as 
cardiovascular diseases. For both adults and children, WHO strongly recommends that daily consumption of free sugars should be less 
than 10% of total energy intake. A reduction to less than 5% of total energy intake would provide additional health benefits. To reduce 
sugar intake, members of the public could avoid adding extra sugars to foods and beverages; choose water as the main drink; have 
fresh fruit as dessert; or choose low-sugar or diet drinks if prefer something sweet to drink.16 

 

Limit Fats Intake  
Excessive consumption or consuming wrong type of fats would negatively affect health. Too much saturated fats in the diet 

can lead to cardiovascular diseases and other health problems. Trans fats (which are frequently found in baked foods, fried foods and 
pre-packaged snack foods) have no known health benefits and they increase the risk of developing heart diseases and stroke. For 
adults, WHO recommends less than 30% of total energy intake from fats. While consumption of saturated fats should limit to less than 
10% of total energy intake, total consumption of trans fats should be limited to less than 1% of total energy intake. To reduce fats 
intake, members of the public could choose lean cuts of meat, such as pork tenderloin, beef sirloin, skinless poultry; choose low-fat 
cooking methods e.g., steaming, blanching, blanching in broth, stir-frying with less oil and non-stick cookware etc.; and read food 
labels and choose products with the lowest amounts of total fats and trans fats, such as low-fat or skimmed dairy products.15 

 

Eat More Fruit and Vegetables  
A diet rich in fruit and vegetables can prevent body weight gain, lower the risk of obesity and related chronic diseases. In 

addition, fruit and vegetables contain high levels of phytochemicals and antioxidants that have anti-inflammatory effects. WHO 
recommends at least 400 grams (5 servings) of fruit and vegetables per day? To increase fruit intake, members of the public could 
serve fruit as snack. Orange, apple and dragon fruit that are relatively nonperishable are good choices. To increase vegetables intake, 
add vegetables to dishes, e.g., stir-fry broccoli with beef or scramble egg with tomato; and add vegetables and beans when cooking 
soups. fiber contributes to a healthy digestive system and offers a prolonged feeling of fullness which helps prevent overeating. To 
consume more fiber, members of the public could choose wholegrain products, such as brown rice, quinoa, buckwheat noodles, whole 
meal bread and oat; include mushrooms, jelly ear, beans and legumes (such as red kidney beans and string beans) in salad and hot 
dishes; eat whole fruit and vegetables instead of fruit and vegetable juices; enjoy fruit (such as apple and pear) with skin whenever 
possible.  

 
Drink Enough Water  

To be healthy, it is important to have adequate intake of water from food and beverages every day. For quenching thirst, plain 
water is the best choice. To enhance its taste, slices of fruits (e.g., lemon, lime, strawberry etc.) or herbs (e.g., mint, lemongrass etc.) 
may be added. However, members of the public should avoid drinking large amount of coffee, strong tea or other caffeinated drinks 
that can affect sleep.  

 
Staying Physically Active  

Physical activity is good for both physical and mental health. It not only prevents weight gain and reduces the risk of various 
obesity-related diseases, but also boosts immunity and helps reduce stress and anxiety. For optimal health, WHO recommends adults 
to engage in at least 150 minutes of moderate-intensity physical activity or equivalent amount per week and do muscle-strengthening 
activities involving major muscle groups on two or more days a week. Children and adolescents aged should do at least 60 minutes of 
moderate- to vigorous-intensity physical activity daily and include activities that strengthen muscle and bone at least 3 times per week. 
In addition to physical activity participation, members of the public are also advised to limit total sitting time and simultaneously 
break up the time spending sitting. As opposed to sitting, research showed that simply standing up would engage muscles and enable 
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body metabolize fat in a healthy way. While staying home and temporary closure of sports facilities, members of the public may 
perceive that it is difficult to maintain physically active. In fact, WHO recommendations on physical activity can be achieved at home 
with limited space, with no special sporting equipment and without going to gymnastics room, and with bouts of mini-workout (10 or 
15 minutes) accumulated throughout the day. Below are some tips on how to stay physically active and reduce sedentary behaviour 
while at home. Do home-based exercises or dance with music. Physical activity contributes to general good health. Regular physical 
activity is recommended for all ages and abilities, unless restricted by health-care providers: For adults and older adults: 150 minutes 
per week of moderate-intensity physical activity. For older adults with poor mobility: physical activity three or more days per week. 
For children: 60 minutes per day of moderate to vigorous-intensity physical activity. For all ages: muscle-strengthening activities two 
or more days per week. 

 
Comorbidity and management  

To reduce the risk of non-communicable and communicable diseases, members of the public are urged to lead a healthy 
lifestyle (i.e. having a healthy diet, keeping physically active along with no smoking, avoiding alcohol drinking and getting adequate 
rest), observe good personal hygiene (such as keeping hands clean at all times and washing hands with soap and water often), ensure 
environmental hygiene and follow Government’s health advice (such as going out less and reducing social activities, and maintaining 
appropriate social distance with other people as far as possible during the COVID-19 pandemic).  As people with pre-existing chronic 
diseases (such as cancer, cardiovascular disease, diabetes mellitus and chronic respiratory disease) are more susceptible to becoming 
severely ill with COVID-19, they should be extra cautious, continue to take medication as prescribed and follow medical advice. 
 
Preventive measures 

The prevention is always better than cure. Following these measures for COVID prevention is very useful. To prevent 
infection and to slow transmission of COVID-19, do the following: Wash your hands regularly with soap and water, or clean them 
with alcohol-based hand rub. Maintain at least 1-meter distance between you and people coughing or sneezing. Avoid touching your 
face. Cover your mouth and nose when coughing or sneezing. Stay home if you feel unwell. Refrain from smoking and other activities 
that weaken the lungs. Practice physical distancing by avoiding unnecessary travel and staying away from large groups of people. 

 
Conclusion 

Prevention is the only options for COVID-19 at present for the general public and health-care workers without any effective 
treatment. However, focus and funding for prevention for the general public is poor or missing many countries including India. The 
need for an hour is to prevent and reduce the community transmission of the COVID-19 by social distancing, hand hygiene, 
quarantine and good nutritious diet rich in Vitamin C to boost immunity and access to testing, isolation, and treatment facilities in the 
population with underlying diseases conditions so as to reduce the overall morbidity and mortality globally. It should be emphasized 
that addressing the COVID-19 pandemic and its effects on society requires more than the actions of health-care professionals and 
policy makers alone. It calls for engagement of citizens, governments at all levels, and a diverse array of organizations and individuals 
involved in policymaking processes and policy implementation. In this regard, the government’s leadership group also lacks social 
scientists and community voices, who could work on community engagement. Importantly, the intersection between communicable 
diseases and NCDs should be used as a driver to strengthen health systems, to ensure that they can provide access to care with 
financial risk protection for all disorders, not just a select few. Illness, death, and disability do not recognize the divide between 
communicable diseases and NCDs, and nor should our delivery of health care. 
 
References 
 Thakur, J. (2020). Novel Coronavirus Pandemic may worsen existing Global Noncommunicable disease crisis. International 

Journal of Noncommunicable Diseases, 5(1), 1.  
 Wang, D., Hu, B., Hu, C., Zhu, F., Liu, X., Zhang, J., . . . Xiong, Y. (2020). Clinical characteristics of 138 hospitalized patients 

with 2019 novel coronavirus–infected pneumonia in Wuhan, China. Jama, 323(11), 1061-1069.  
 Huang, C., Wang, Y., Li, X., Ren, L., Zhao, J., Hu, Y., . . . Gu, X. (2020). Clinical features of patients infected with 2019 novel 

coronavirus in Wuhan, China. The Lancet, 395(10223), 497-506.  
 Chen, N., Zhou, M., Dong, X., Qu, J., Gong, F., Han, Y., . . . Wei, Y. (2020). Epidemiological and clinical characteristics of 99 

cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive study. The Lancet, 395(10223), 507-513.  
 Horton R, Sargent J. 2018 must be the year for action against NCDs. The Lancet. 2018 May 19;391(10134):1971-3. 
 Leung, C. (2020). Clinical features of deaths in the novel coronavirus epidemic in China. Reviews in Medical Virology, e2103.  
 Guan, W.-j., Liang, W.-h., Zhao, Y., Liang, H.-r., Chen, Z.-s., Li, Y.-m., . . . Wang, T. (2020). Comorbidity and its impact on 

1590 patients with Covid-19 in China: A Nationwide Analysis. European respiratory journal, 55(5).  



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2021/10.10.11 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:10(1), October: 2021 

Online Copy of Article Publication Available: www.ijmer.in 
Digital certificate of publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

Scopus Review ID: A2B96D3ACF3FEA2A 
Article Received: 4th October  

 Publication Date:30th October 2021 

 

 
72 

 

 Dooley, K. E., & Chaisson, R. E. (2009). Tuberculosis and diabetes mellitus: convergence of two epidemics. The Lancet 
infectious diseases, 9(12), 737-746.  

 Guo, L., Wei, D., WU, Y., ZHOU, M., ZHANG, X., Li, Q., & Qu, J. (2019). Clinical features predicting mortality risk in 
patients with viral pneumonia: the MuLBSTA score. Frontiers in microbiology, 10, 2752.  

 Pal, R., & Bhadada, S. K. (2020). COVID-19 and non-communicable diseases. Postgraduate Medical Journal.  
 Thakur, J., Prinja, S., Garg, C. C., Mendis, S., & Menabde, N. (2011). Social and economic implications of noncommunicable 

diseases in India. Indian journal of community medicine: official publication of Indian Association of Preventive & Social 
Medicine, 36(Suppl1), S13.  

 Chaturvedi, S. (2020). COVID-19 pandemic: Are we witnessing the first world war? Indian journal of public health, 64(2), 99.  
 Baru, R. V. (2020). Health systems preparedness during COVID-19 pandemic: China and India. Indian journal of public health, 

64(6), 96.  
 Arora, N. K., & Das, M. K. (2020). COVID-19 vaccine development and the way forward. Indian journal of public health, 

64(6), 108.  
 Saraya, A. (2020). Indian response to COVID-19: Expertise and transparency. Indian journal of public health, 64(6), 243.  
 The, L. D. E. (2014). Diabetes and tuberculosis--a wake-up call. The lancet. Diabetes & endocrinology, 2(9), 677.  
 Fang, L., Karakiulakis, G., & Roth, M. (2020). Are patients with hypertension and diabetes mellitus at increased risk for 

COVID-19 infection? The Lancet. Respiratory Medicine, 8(4), e21.  
 
 
 
 


