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Abstract
The objective of the study was to evaluate knowledge and attitude regarding 
immuno-nutrition in Indians residing in different parts of the world and to 
evaluate practices adopted during lockdown to boost immunity. A rapid 
assessment survey was conducted using Google Forms which was 
circulated amongst Indian community residing in different countries using 
various social media platforms. Data was collected from 325 Indians from 
11 different countries. Participants were regrouped into 4 groups: South 
Asia, Europe, East Africa and Western Asia based on geographical location.
About 85% participants identified most factors that either boost or suppress 
immunity. More than 90% participants reported vitamin C, vitamin D, 
vitamin B12, proteins and iron as the nutrients that boost immunity. Higher 
percentage of Indians from South and Western Asia reported that holy basil, 
asafoetida, cardamom, nuts and Chawanprash helped boost immunity as 
compared to Indians from Europe and East Africa (p<0.05).The overall 
minimum knowledge score obtained by participants was 45% and maximum 
was 100%. Highest marks were obtained by Indians from Western Asia 
followed by Indians from South Asia then Europe and lastly East Africa. 
However, there was no significant difference marks obtained by participants 
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of 4 regions (p>0.05). Almost 1/3rd participants had misconception that 
immunity can be boosted in short amount of time. There was a significant 
difference in practices adopted by participants across different regions 
(p<0.001). Indians from Western Asia and South Asia adopted supplement 
and food based approaches to boost immunity as compared to Indians from 
other 2 regions. Though the overall knowledge regarding immuno-nutrition 
was similar in Indians from all 4 regions, the attitude and strategies adopted 
to boost immunity varied from region to region. There is a need to conduct 
educational programs to help improve the attitude and strategies adopted 
to boost immunity in Indians staying across the globe.

Introduction
As life moves on and humans begin to age, 
the risk of exposure to pathogens and serious 
infections become more probable. This is when the 
competence of the immune system is relied on.1 The 
immune system is a complex web of relationships 
that allow our body to fight off aggressive germs, 
harmful pathogens and other dangerous substances 
that might affect our body in a negative way. The 
immune system is also required to identify and 
neutralise substances and fight disease causing 
illness such as cancer.2

When the body has to fight off unknown pathogens, 
it utilizes three layers of defence mechanisms which 
depend on the severity of the threat. These layers 
are: i) physical layer which include the skin and the 
epithelial lining of the gastrointestinal and respiratory 
tract ii) the biochemical layer which secretes mucus 
and gastric acid iii) antibodies.1 The cells of the 
immune system can also be divided into an innate 
response which is responsible to attack the pathogen 
at the first response and the adaptive immune 
response which has the quality to specifically identify 
a pathogen and remember it if the body is attacked 
by it again.3

Globally, in the year 2020, the world experienced 
Covid-19, a respiratory disease caused by the 
novel coronavirus, SARS-COV-2 that has been 
declared a pandemic by the WHO.4 It has since 
then affected many; the young, the elderly and those 
with comorbidities being at a much higher risk.5  

As of April 2021, India is facing a surge in the number 
of Covid-19 cases with approximately 250,000 new 
cases each day.6 India has the 2nd highest Covid-19 
case tally in the world after United states and has 
suffered from more than 180,000 deaths over the 
last 1 year.6,7

The increase in global consumption of diet high in 
saturated fats and refined carbohydrates contributed 
to the prevalence of chronic diseases, placing 
this population at a higher risk of being affected 
severely by Covid-19. An unhealthy diet further 
affects the immune system which then leads to 
chronic inflammation, impairing the body’s defence 
mechanism against the virus.8 Nutrition is a key 
determinant for prevention and treatment of many 
acute and chronic diseases.9–11

Moreover, the peripheral inflammation caused by the 
Covid-19 virus may have long lasting neurological 
effects to those that shall recover. This neuro-
inflammatory mechanism leading to the effects can 
be compounded by an unhealthy diet.5

It is essential to maintain good nutritional status to 
fight the virus. A lot of information has been released 
on the social media, where some articles explore the 
importance of nutrition to boost immunity and also 
give some authentic guidelines about nutrition and 
food safety.12,13 However, some of this information 
is misleading people and cannot be completely 
relied on.14 With more than 2 billion individuals 
accessing social media regularly for long periods 
of time, they have become contaminated with the 
spread of false information, which increases the 
degree of panic amongst people. During a crisis, 
any data is valuable if it is truthful. However, during 
this Covid-19 pandemic, a lot of false information 
has been repeatedly shared online. With such news 
being circulated repeatedly, social media becomes 
a danger in misleading people.15

Hence, the importance of knowledge regarding 
immune-nutrition, to help improve immunity, needs 
to be advocated rightly; now more than ever.9 
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Few studies have been conducted in knowledge, 
attitude and practices regarding Covid-19 in specific 
countries such as China,16,17 Ecuador,18 United States 
of America and United Kingdom,19 Bangladesh20 and 
Sudan.21 Most of these studies explored knowledge, 
attitude and practices regarding basic information 
regarding Corona virus, spread of virus, social 
distancing and measures taken to prevent spread 
of infection. 

To the best of our knowledge, there has been no 
study conducted to analyse the knowledge and 
practices specifically regarding immuno-nutrition.
Hence, the objective of the study was to evaluate 
knowledge and attitude regarding immuno-nutrition 
in Indians residing in different parts of the world and 
to evaluate the food and nutrition based practices 
adopted during lockdown to boost immunity.  

Methodology
A rapid assessment survey was conducted using 
Google Forms. The Form was distributed through 
various social media platforms such as WhatsApp, 
Facebook and LinkedIn in Indian Community 
residing across the globe. 

Place of Residence
Data regarding country of residence was collected. 
Total data was collected from 325 Indians from 
11 different countries. Based on the geographical 
locations of the countries, participants were clubbed 
into 4 categories:

•	 South Asia: Indians residing in India (n=101)
•	 Europe: Indians from UK (n=40)
•	 East Africa: Indians from Kenya, Tanzania, 

Uganda (n=60)
•	 Western Asia: Indians from United Arabs 

Emirates, Saudi Arabia, Kuwait, Qatar, Oman 
(n=124)

Demographic Data
Information regarding gender, highest education, 
and age was collected using pre-structured 
questionnaire. 

Knowledge, Attitude and Practice (KAP)
KAP regarding immunity was assessed using a pre-
structured questionnaire (Appendix A). Knowledge 
regarding what is immunity; factors suppressing 
and boosting immunity were assessed. Knowledge 

regarding nutrient, food components and foods that 
increase immunity were also assessed. 

Attitude of participants regarding how they rate their 
immunity, whether immunity can be improved in short 
period of time and if foods eaten can have an effect 
on immunity was assessed.

Practices adopted by participants during the COVID 
lockdown to boost their immunity was assessed 
using a structured questionnaire too. An open-ended 
question was used to assess the herbal tea recipes 
consumed by participants. 

Statistical Analysis
Total knowledge score was calculated by adding up 
all the correct answers for knowledge questions for 
each participant and a percentage marks obtained 
was calculated. Thereafter, participants were 
categorised in 4 categories as those obtaining: 
<70% marks, 70-80% marks, 80-90% marks and 
>90% marks.

Analyses were performed using SPSS software 
for Windows (version 25, 2007, IBM Corporation, 
Armonk, New York, United States).  Cross tabulations 
were computed by region of residence and compared 
using chi-square test. The difference in knowledge 
score of the 4 groups were assessed using One-Way 
ANOVA. P<0.05 was considered to be statistically 
significant. 

Results
Demographics
Table 1 give the demographic data of the study 
participants. Almost 3/4th participants were females 
while about 1/4th were males. A little more than 3/4th 
(77.2%) were graduates or had higher education. 
Most participants were >35 years of age. 

Knowledge about Immunity
Table 2 gives knowledge about what participants 
understand about immunity. Similar percentage of 
Indians from all 4 regions reported that immunity is 
ability to defend from “foreign bodies” and immunity 
is ability to resist a particular disease/ infection 
(p>0.05). Higher percentage of participants from 
South and Western Asia reported that immunity is a 
state of being protected from infection as compared 
to participants from Europe and East Africa (p<0.05). 
Similarly, higher percentage of participants from 



393BHOL et al., Curr. Res. Nutr Food Sci Jour., Vol. 9(2) 390-401 (2021)

South and Western Asia reported that immunity is 
ability to eliminate toxic and allergenic substances 

that enter through mucosal surfaces as compared to 
participants from Europe and South Africa (p<0.05)

Table 1: Demographic data of study participants 

	 South Asia	 Europe	 East Africa	 Western Asia	 Total
	 (n=101)	 (n=40)	 (n=60)	 (n=124)	 (n=325)

Gender 
Males	 14.9	 20	 26.7	 36.3	 25.8
Females	 85.1	 80	 73.3	 63.7	 74.2
Education
High school	 21.8	 25	 18.3	 25	 22.8
Graduation or higher	 78.2	 75	 81.7	 75	 77.2
Age 
<35 years	 75.3	 52.5	 95	 68.5	 73.5
>35 years	 24.5	 47.5	 5	 31.5	 26.5

Data presented as percentage

Factors Boosting and Suppressing Immunity
Table 3 gives knowledge regarding factors that boost 
or suppress immunity. More than 85% participants 
identified most factors that either boost or suppress 
immunity. Drinking adequate water and a healthy diet 
were the top 2 factors reported for boosting immunity 
whereas nutritional deficiencies and smoking were 
the top 2 factors reported for suppressing immunity. 
Similar percentage of participants from all 4 regions 
reported various factors that boost or suppress 
immunity (p>0.05).

Nutrients/ Food Components that Boost 
Immunity
Table 4 gives knowledge regarding nutrients/ 
food components that boost immunity. More than 

90% participants reported vitamin C, vitamin D, 
vitamin B12, proteins and iron as the nutrients that 
boost immunity. Lowest percentage of participants 
reported polyphenols for boosting immunity. 

Higher percentage of participants from East Africa 
and Western Asia reported that selenium, copper 
and flavonoids can boost immunity as compared to 
participants from South Asia and Europe (p<0.05). 
Lower percentage of participants from South Asia 
reported polyphenols as a nutrient that can boost 
immunity as compared to other 3 regions (p<0.05). 
Lower percentage of participants from Europe 
reported that antioxidants, prebiotics and flavonoids 
can boost immunity as compared to other 3 regions 
(p<0.05). 

Table 2: Knowledge about immunity

	 South	 Europe	 East	 Western	 Total	 χ2 	 P value
	 Asia	 (UK)	 Africa	 Asia		  value	

Ability to defend from “foreign bodies”	 89.1	 92.5	 93.3	 97.6	 93.5	 6.707	 0.082
Able to resist a particular disease/ infection	 90.1	 85	 90	 94.4	 91.1	 3.662	 0.300
State of being protected from infection 	 79.2	 67.5	 56.7	 81.5	 74.5	 15.393	 0.002
Ability to eliminate toxic and allergenic 	 76.2	 65	 58.3	 83.9	 74.5	 16.031	 0.001
substances that enter through mucosal surfaces

Data presented as percentage 
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Table 3: Knowledge regarding factors that boost or suppress immunity 

	 South	 Europe	 East	 Western	 Total	 χ2 	 P value
	 Asia	 (UK)	 Africa	 Asia		  value

Factors that boost immunity
Reducing stress	 95	 97.5	 91.7	 93.5	 94.2	 1.718	 0.633
Good sleep	 97	 100	 93.3	 96.8	 96.6	 3.440	 0.329
Regular exercise	 98	 100	 98.3	 96.8	 97.8	 1.639	 0.651
Healthy diet	 99	 100	 100	 96.8	 98.5	 4.094	 0.252
Moderate consumption of salt/ sugar	 82.2	 85	 86.7	 86.3	 86.3	 0.918	 0.821
Drinking adequate water	 97	 95	 93.3	 99.2	 99.2	 5.236	 0.155
Factors that suppress immunity
Alcohol	 93.1	 92.5	 90	 94.4	 92.9	 1.180	 0.758
Smoking 	 94.1	 95	 91.7	 96	 94.5	 1.487	 0.685
Tobacco 	 93.1	 95	 90	 96	 93.8	 2.701	 0.440
Stress	 93.1	 90	 90	 93.5	 92.3	 1.101	 0.777
Lack of sleep	 92.1	 90	 85	 96	 92	 6.865	 0.076
Nutritional deficiencies 	 95	 95	 90	 97.6	 95.1	 4.965	 0.174
Anaemia 	 87.1	 90	 80	 92.7	 88.3	 6.619	 0.085
Hypovitaminosis D	 89.1	 87.5	 78.3	 91.1	 87.7	 6.415	 0.093
High fat and high sugar foods 	 87.1	 80	 85	 91.1	 87.4	 3.871	 0.276

Data presented as percentage

Table 4: Knowledge regarding nutrients/ food components that boost immunity 

	 South	 Europe	 East	 Western	 Total	 χ2 	 P value
	 Asia	 (UK)	 Africa	 Asia		  value

Vitamin C	 99	 97.5	 98.3	 97.6	 98.2	 0.738	 0.864
Vitamin D	 92.1	 90	 85	 95.2	 91.7	 5.657	 0.130
Vitamin B12	 91.1	 90	 90	 91.9	 91.1	 0.255	 0.968
Proteins	 93.1	 90	 85	 93.5	 91.4	 4.305	 0.230
Zinc	 84.2	 77.5	 83.3	 89.5	 85.2	 3.972	 0.265
Selenium	 61.4	 55	 80	 79	 70.8	 15.671	 0.001
Copper	 66.3	 57.5	 73.3	 79.8	 71.7	 9.532	 0.023
Iron 	 95	 90	 88.3	 92.7	 92.3	 2.737	 0.434
Omega 3 fatty acids	 80.2	 85.5	 85	 90.3	 85.5	 4.646	 0.200
Polyphenols	 59.4	 60	 73.3	 77.4	 68.9	 10.482	 0.015
Antioxidants	 90.1	 75	 93.3	 90.3	 88.9	 9.445	 0.024
Prebiotics	 77.2	 62.5	 83.3	 87.1	 80.3	 12.588	 0.006
Probiotics	 84.2	 77.5	 91.7	 87.9	 86.2	 4.695	 0.196
Flavonoids	 64.4	 55	 75	 78.2	 70.5	 10.588	 0.014

Foods that Help Boost Immunity
Table 5 gives knowledge regarding foods that 
help boost immunity. Ginger, lemon and oranges 
were reported by >95% as foods that boost 
immunity whereas asafoetida and betel leaves 

reported by least participants (around 57-58%) as 
foods that boost immunity. Higher percentage of 
participants from South and Western Asia reported 
that holy basil, asafoetida, cardamom, nuts and 
Chawanprash help boost immunity as compared to 
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participants from Europe and East Africa (p<0.05).  
Lower percentage of participants from Europe 
reported that betel leaves boost immunity as 

compared to participants from other 3 regions 
(p<0.05).

Table 5: Knowledge regarding foods that boost immunity 

	 South	 Europe	 East	 Western	 Total	 χ2 	 P value
	 Asia	 (UK)	 Africa	 Asia		  value

Ginger	 98	 95	 93.3	 93.5	 95.1	 2.878	 0.411
Garlic	 96	 85	 91.7	 93.5	 92.9	 5.528	 0.137
Holy basil	 95	 77.5	 70	 90.3	 86.5	 24.577	 0.001
Cinnamon	 88.1	 82.5	 80	 87.1	 85.5	 2.573	 0.462
Turmeric	 97	 95	 93.3	 91.9	 94.2	 2.752	 0.432
Asafoetida	 62.4	 37.5	 55	 60.5	 57.2	 8.112	 0.044
Carom seeds	 85.1	 70	 68.3	 78.2	 77.5	 7.616	 0.055
Pepper	 78.2	 65	 71.7	 71.8	 72.9	 2.837	 0.418
Cardamom 	 79.2	 65	 71.7	 83.9	 77.8	 7.875	 0.049
Cloves	 86.1	 75	 75	 83.9	 81.8	 7.749	 0.191
Betel leaves	 50.5	 40	 66.7	 65.3	 57.8	 12.220	 0.007
Black tea	 73.3	 62.5	 63.3	 74.2	 70.5	 3.895	 0.273
Lemon	 95	 95	 95	 95.2	 95.1	 0.003	 1.000
Oranges	 97	 90	 98.3	 95.2	 95.7	 4.683	 0.197
Leafy vegetables 	 96	 87.5	 95	 96	 94.8	 4.958	 0.175
Nuts	 88.1	 72.5	 78.3	 94.4	 86.8	 17.189	 0.001
Chia seeds	 79.2	 80	 85	 87.1	 83.4	 2.949	 0.400
Flax seeds	 81.2	 80	 83.3	 84.7	 82.8	 0.722	 0.868
Chawanprash	 75.2	 52.5	 60	 72.6	 68.6	 9.860	 0.020

Data presented as percentage

Table 6: Overall Knowledge regarding immunity 

	 South	 Europe	 East	 Western	 Total	 χ2 	 P value
	 Asia	 (UK)	 Africa	 Asia		  value

Mean 	 86	 84	 84	 89	 86	 2.499	 0.060
Standard deviation	 13	 14	 16	 14	 14		
Minimum	 57	 51	 45	 45	 45		
Maximum	 100	 100	 100	 100	 100		
<70% *	 15.8	 25	 20	 8.9	 15.1		
70 – 80% *	 12.9	 17.5	 15	 16.1	 15.1		
80 – 90% *	 19.8	 15	 15	 11.3	 15.1		
>90% *	 51.5	 42.5	 50	 63.7	 54.8
		
*data presented as percentage 

Overall Knowledge
Table 6 gives overall percentage knowledge marks 
as obtained by study participants. As seen in  
Table 6, highest marks were obtained by participants 

from Western Asia followed by South Asia then 
Europe and lastly East Africa. The overall minimum 
score obtained by participants was 45% and 
maximum was 100%. Apart from Europe, >50% 



396BHOL et al., Curr. Res. Nutr Food Sci Jour., Vol. 9(2) 390-401 (2021)

participants from all other 3 regions scored >90% 
marks on knowledge. Europe also had highest 
percentage of participants with <70% marks whereas 
Western Asia had least percentage of participants 

with >70% marks. However, there was no significant 
difference marks obtained by participants of  
4 regions, indicating that participants from all 4 
regions had similar knowledge regarding immunity.

Attitude of Study Participants Towards Immunity
Table 7 gives attitude of participants towards 
immunity. There was no significant difference in the 
participant’s rating of their immune system (p>0.05), 
however only 12.7% reported that they had the best 
immune system. Also, 0.6% participants rated only 
1 and 4.6% rated only 2 for their immune system 
indicating that they believe that they need to boost 
their immunity.  

32.9% reported that they feel that immunity can be 
boosted in short period indicating that almost 1/3rd of 
the study participants had the wrong perception that 
immunity can be boosted quickly. Higher percentage 
of participants from Western Asia and East Africa 
reported the same as compared to participants from 
South Asia and Europe (p<0.05). 

Lower percentage of participants from Europe 
reported that they needed to improve their immunity 

as compared to participants from other 3 regions 
(p<0.05).  

Almost 92% participants reported that strong 
immunity is necessary to fight disease, 78.2% 
reported that people with co-morbidities have 
relatively low immunity and 89.8% participants 
reported that healthy gut leads to good immunity. 
There was no significant difference in percentage 
of participants from different regions reporting these 
factors (p>0.05). 

Practices followed to Boost Immunity
Table 8 gives the practices followed by study 
participants during lockdown to boost their immunity. 
The most commonly adopted technique to boost 
immunity during lock down was to increase intake of 
eggs, meat and poultry and water. The least common 
method adopted technique during lock down to 
boost immunity was to take zinc supplements. There 

Table 7: Attitude of participants regarding immunity  

	 South	 Europe	 East	 Western	 Total	 χ2 	 P value
	 Asia	 (UK)	 Africa	 Asia		  value

Rate your immune system
1 (lowest)	 -	 -	 1.7	 0.8	 0.6	 17.890	 0.119
2	 4	 2.5	 1.7	 7.3	 4.6		
3	 35.6	 45	 41.7	 42.7	 40.6		
4	 49.5	 50	 43.3	 31.5	 41.5		
5 (highest)	 10.9	 2.5	 11.7	 17.7	 12.7		
Attitude towards immunity
Immunity can be boosted in short period	 26.7	 22.5	 35	 40.3	 32.9	 13.361	 0.038
Do you need to improve your immunity	 80.2	 47.5	 86.7	 83.9	 78.8	 28.101	 0.001
Eating healthy has kept immune system 	 97	 90	 93.3	 94.4	 94.5	 2.944	 0.400
strong during pandemic
Can improve immune system through foods 	 97	 100	 100	 95.2	 95.2	 4.836	 0.184
Strong immunity is necessary to fight	 94.1	 95	 91.7	 89.5	 92	 2.120	 0.548
disease
People with co-morbidities have relatively 	 75.2	 80	 76.7	 80.6	 78.2	 1.108	 0.775
low immunity
Healthy gut leads to good immunity	 90.1	 95	 86.7	 89.5	 89.8	 1.851	 0.604

Data presented as percentage
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was a significant difference in practices adopted by 
participants across different regions. 

Higher percentage of participants from Western 
and South Asia consumed vitamin C supplements, 
Zinc supplements, omega-3 supplements, drank 
minimum 2 litres of water every day and took steam 
to boost immunity during the lockdown period as 
compared to participants from Europe and East 
Africa (p<0.05). Lowest percentage of East African 

participants used multi-vitamin supplements to boost 
immunity as compared to other 3 regions (p<0.05) 
On the other hand, food-based strategies such as 
increasing intake leafy vegetables, curd/ yoghurt and 
meat/ poultry was found least in participants from 
Europe (p<0.05). Herbal tea and green tea were 
used least by East African participants (p<0.05). 
Highest percentage of participants from South Asia 
used turmeric milk to increase immunity (p<0.05). 

Table 8: Practice followed during lockdown to boost immunity by participants  

	 South	 Europe	 East	 Western	 Total	 χ2 	 P value
	 Asia	 (UK)	 Africa	 Asia		  value

Vitamin C supplement	 57.4	 47.5	 35	 67.7	 56	 18.933	 0.001
Zinc supplement	 27.7	 12.5	 15	 41.9	 28.9	 21.190	 0.001
Omega 3 supplement 	 36.6	 25	 15	 45.2	 34.5	 18.144	 0.001
Multi-vitamin supplement	 40.6	 47.5	 25	 63.7	 47.4	 27.182	 0.001
Citrus fruits/ fruit juices	 90.1	 75	 88.3	 88.7	 87.4	 6.487	 0.090
Increase intake of leafy vegetables	 79.2	 57.5	 71.7	 86.3	 77.8	 16.165	 0.001
Increase intake of Curd/ yoghurt 	 78.2	 65	 68.3	 87.1	 78.2	 13.251	 0.004
Increase intake of Egg	 83.2	 70	 80	 87.9	 82.8	 7.199	 0.066
Increase intake of Meat and poultry 	 78.2	 60	 81.7	 90.3	 81.2	 19.157	 0.001
Herbal tea	 59.4	 45	 26.7	 56.5	 50.5	 19.079	 0.001
Green tea	 57.4	 57.5	 35	 65.3	 56.3	 15.243	 0.002
Turmeric milk/ water	 82.2	 50	 51.7	 69.4	 67.7	 22.619	 0.001
Drink minimum 2 litres of water	 93.1	 70	 73.3	 87.9	 84.6	 19.005	 0.001
Steam	 64.4	 37.5	 31.7	 62.9	 54.5	 24.761	 0.001

Herbal Tea Recipes
South Asia
Homemade herbal tea called Kadha made from 
readily available spices was the most commonly 
consumed herbal tea in South Asia. Cloves, 
cinnamon, black pepper, ginger and turmeric 
were the most commonly used ingredients. Some 
participants reported using holy basil, lemon, 
cardamom, carom seeds and tea leaves in their 
herbal tea concoction. Liquorice, fennel seeds and 
cumin seeds were among the less commonly used 
ingredients to make herbal tea. 

Europe
Most participants from Europe used ready mix herbal 
tea mix to make herbal teas. Some of the participants 
reported making fresh herbal tea at home using 
turmeric, cloves, black pepper, lemon and honey

East Africa
Very few participants from East Africa reported 
herbal tea recipes. Most commonly they boiled some 
ginger with lemon and honey as herbal tea. Some 
participants reported to using green tea along with 
turmeric to make herbal tea during Covid lockdown.
 
Western Asia
Mint leaves along with lemon and green tea were 
commonly used ingredients to make herbal tea 
in Western Asia. Some participants also reported 
using whole spices, ginger and turmeric to make 
the herbal tea. 

Discussion
In the current study, knowledge, attitude and 
practices regarding immuno-nutrition in Indians 
staying in various parts of the world are presented. 



398BHOL et al., Curr. Res. Nutr Food Sci Jour., Vol. 9(2) 390-401 (2021)

Participants achieved 87% marks on average for 
knowledge regarding immuno-nutrition and there 
were no significant differences in knowledge in 
Indians across the globe. The attitude and practices 
however varied from region to region.

Ever since the COVID-19 pandemic came about, 
various platforms and media channels have been 
flooded with information regarding ways to prevent 
and boost immunity to be able to better tackle 
the virus. About 92% of participants in this study 
reported that having strong immunity is necessary 
to fight disease. This can be explained by the surge 
of information regarding immunity as mentioned 
above. When scoring Indians from different countries 
regarding their knowledge on immunity, Indians from 
Western Asia obtained the highest marks followed by 
South Asia, Europe and then East Africa. This may 
be due to accessibility to social media platforms, time 
available to browse through the news and cultural 
myths and misconceptions.

Comorbidity significantly lowers our immune 
response and makes it harder to fight the virus. 
Level of comorbidity correlates with the magnitude 
of immune response in older adults.22 In the current 
study, 78.2% participants were aware that people 
with co-morbidities have relatively low immunity. 
Studies show that susceptibility to colds is increased 
by smoking.23 Various studies have also reported that 
vaccine response is influenced by stress, alcohol 
consumption, sleeping habits and nutritional status.24 

In the current study, more than 85% participants 
accurately identified various factors affecting 
immunity. 

Vitamins and minerals are said to boost immunity 
and immune function.11,25 A study done on how 
vitamins and trace elements support immune 
function showed that inadequate intake and status 
of trace elements may have led to suppressed 
immunity which predisposes to infections. It further 
stated that a deficiency or oversupply may impact 
virulence of otherwise harmless pathogens.26  
In this study, 90% of participants had the knew the 
importance of vitamins and minerals in improving 
immunity. However, these nutrients are required at 
adequate quantities for immune system to operate 
optimally. 

There was a slight variation in nutrient knowledge 
across the continents as a higher percentage of 
Indians from East Africa and Western Asia reported 
that nutrients like selenium, copper and flavonoids 
can boost immunity compared to Indians from South 
Asia and Europe. This may be due to availability and 
accessibility of the knowledge as well as food and 
supplements available that could vary the knowledge 
and application of knowledge to improve immunity. 
For instance, even though 98.3 % of East Africans 
reported to know that vitamin C supplementation 
improves immunity however only 47.5% of them 
took in the supplement.

A recent study done on herbal remedies for immune 
boosting during Covid-19 pandemic, which stated 
that moonseed, liquorice, holy basil, ashwagandha 
and turmeric are most decorated single herbal drugs 
used as home remedies for boosting the immunity 
during Covid-19.27 A recent review published on 
traditional foods and their antiviral and immune 
system modulating properties, emphasised the role 
of black-cumin (Nigella Sativa), garlic, cinnamon, 
licorice root, black pepper, Moringa oleifera, yoghurt, 
honey, mushroomas foods one should include in the 
diet to help fight against infections include Covid-19 
infection and for maintaining good health.28 Bioactive 
components of spices29 and probiotics30 have 
also been widely identified as potential immune-
modulators. Indians in the current study were also 
aware of the role of most of natural and traditional 
foods in boosting immunity.

Functional foods such as these, however, are 
not universal25 and the ways in which they are 
incorporated in diets vary according to which part 
of the world the people come from. It was reported, 
in this study, that South Asians made homemade 
teas with readily available spices which could be 
due to availability of fresh and affordable spices 
in the region. Most participants from Europe used 
readymade herbal mixes to make teas. This may be 
due to greater availability of ready-made packets 
available in Europe compared to other regions. 
Mint leaves along with lemon and green tea were 
commonly used ingredients to make herbal tea in 
Western Asia. 
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One of the flaws of collecting data through an online 
survey form is that participants may use search 
engines to look for correct answers. To overcome this 
issue, the participants were requested specifically 
to not use search engines by mentioning it in form 
description. Also, this study only consists of Indians 
from 4 regions of the world and Indians are now 
located in almost all parts of the world. It is also 
essential to assess knowledge of participants coming 
from various socio-economic strata and educational 
background. Hence, a further detailed survey on a 
larger sample size needs to be conducted across the 
world to add on to the results of the current study.

Conclusion
To conclude, though the overall knowledge regarding 
immuno-nutrition was similar in Indians from all 

4 regions, the attitude and strategies adopted to 
boost immunity varied from region to region. There 
is a need to conduct educational programs to help 
improve the attitude and strategies adopted to boost 
immunity in Indians staying across the globe.
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