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Abstract
In the era of digital media, there is rapid spread of information. During coronavirus (COVID-19) pandemic situation, the 
government and other administrative bodies were highly dependent on media outlets, as direct contact was not feasible. Visual 
communication tools are used to spread awareness and encourage people towards vaccination. The circulation of wrong infor-
mation may lead to confusion, which may cause denying the vaccine. There was a need to know the extent for contribution of 
visual communication tools for spreading correct information and motivating the society towards vaccination in post COVID 
times. In the present study, survey questionnaires were framed specific to which media (print or digital) was more effective 
to deliver the correct information to the targeted audience. The present study objectives to answer the questions through a 
survey of 312 people of different age groups, and the data was collected about their families. The obtained data was tested 
through hypothesis, and fact-checked was performed adopting analysis of variance (ANOVA). The results from the study 
highlighted that different age groups prefer different mediums of communication. The reach and adoption of digital media 
have tremendously increased, and it helped to achieve the sustainable development goals (SDGs) by efficient green supply 
chain management (GSCM) of daily plastic and paper wastage during post-pandemic.
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Introduction

Corona virus and vaccination process

A pneumonia outbreak associated with a novel coronavirus 
was first documented in Wuhan, China, in December 2019 
(Zaid et al. 2020). At that time, the infection spread was 
across China that later spread to numerous countries around 
the world. According to a study by Nishiura et al. (2020), the 
total number of cases on January 24, 2020, the cumulative 
incidence in China, was 830 cases. Furthermore, the study 
estimated the cumulative incidences in China as 5502. In 
the same line of work, a report posted by a research group 
at Imperial College London (ICL) on January 22, 2020, esti-
mated the number of incidence around 4000 cases (Nishiura 
et al. 2020). The World Health Organization (WHO), on 
January 30, 2020, declared a public health emergency of 
international concern. WHO identified the disease on Feb-
ruary 12, 2020, as Coronavirus Disease 2019 (COVID-19) 
caused by SARS-COV2. This novel COVID-19 created men-
ace throughout the world. The prevention of society from this 
infection was a challenging task for the Indian Government 

Communicated by Philippe Garrigues

 * Ashish Dwivedi 
 ashish0852@gmail.com

 Tripti Singh 
 dr.triptis14@gmail.com

 Sarvesh Tripathi 
 sarvesht9@gmail.com

 Ángel Acevedo-Duque 
 angel.acevedo@uautonoma.cl

1 Department of Mechanical Engineering, Design Discipline, 
Prasad Mishra Indian Institute of Information Technology, 
Design and Manufacturing, Jabalpur, Madhya Pradesh, India

2 Jindal Global Business School, O.P. Jindal Global University, 
Sonipat, India

3 Observatory of Public Policy, Universidad Autónoma de 
Chile, Santiago, Chile

/ Published online: 10 June 2022

Environmental Science and Pollution Research (2023) 30:42526–42540

http://crossmark.crossref.org/dialog/?doi=10.1007/s11356-022-21321-8&domain=pdf


due to population size, education level, and a large section 
living in slums. In India, the world’s biggest lockdown was 
being observed to stop the spread of the virus. The lockdown 
was an effective measure towards environmental sustain-
ability, but it was not suitable for the daily wages workers 
and some professionals who lost their jobs. The strategies 
developed for precautionary measures revolve around esca-
lating awareness through campaigns that employed digital 
and printed material by the Ministry of Health and Family 
Welfare, Government of India. The government and public 
organizations used various channels from traditional to digi-
tal media to raise these awareness campaigns. These initia-
tives objective to expand awareness messages towards com-
munities and encourage them to fight against the pandemic.

On January 3, 2021, the Drug Controller General of India 
(DCGI), the Central Drugs Standard Control Organization 
(CDSCO), with the recommendations of the Subject Expert 
Committee (SEC), approved the COVID-19 vaccines of 
both Serum Institute of India (SII) and Bharat Biotech for 
restricted use in the country. The SII started manufactur-
ing Covishield, the Indian variant of the AZD1222 vaccine 
developed by Oxford University. Bharat Biotech started 
manufacturing homegrown government-backed vaccine 
named as Covaxin. The first line of vaccination was given 
to the forefront workers; they are healthcare workers who 
helped India’s battle against the novel coronavirus.

Equally, the awareness for using the body protection kits 
and masks is an area of concern, as the used material is 
required to be cordoned off sustainably to create a more neg-
ligible effect on the environment. The support and encour-
agement for appropriate check for the vaccination are to alle-
viate any possible disappointment expressed by unfulfilled 
demand for the vaccine. Along with this to address vaccine 
“hesitancy” which could arise because of understanding 
around efficacy, vaccine safety, myths, and misinterpreta-
tion. Some pivotal aspects gave potential inside probability 
and alleviate unintended crises. Therefore, action is planned 
to strengthen the trust among society towards COVID-19 
vaccine by managing misinformation and transparency in 
communication, disinformation, and rumors (Kent et al. 
2003). These disinformation and rumors were to alleviate 
apprehensions about the vaccine, counter these attacks, and 
ensure its acceptance and encourage uptake. Therefore, there 
was a requirement, for a visual communication strategy.

The present study adds value to understand perception 
of people regarding digital communication material. At the 
same time, vaccine hesitancy among the people was also 
studied. The question was raised about efficacy of vaccine. 
The contribution of this study is in the form of information 
strategy of the Government of India (GoI) to educate people 
about pandemic as it was observed that fake news related 
to pandemic was being circulated continuously. The GoI 
ran a campaign to deliver the correct information regarding 

COVID-19. Many strategies and reports were published, 
which were the theoretical basis for this study. There was 
hesitancy regarding the COVID-19 vaccine. Hence, com-
munication medium preference and the trust of the medium 
became the focus of research. This study contributes to iden-
tify the communication medium most trusted by the people 
during the pandemic times. Furthermore, the environmental 
awareness of people regarding adoption of digital media is 
discussed in this study. GSCM is considered the way forward. 
At every stage of production, this digital or conventional 
mode of communication should be sustainable in nature.

Vaccine encouragement with sustainable usage 
of different visual communication tools

The issues specific to environment were first brought by 
Carson 1962 release of “Silent Spring.” This report sen-
sitized and had driven the government to frame environ-
ment-friendly policies. This resulted in creating a better 
understanding of the ecological factors and effects. The 
UN Environment Commission Report, also known as the 
Brunt Land Report, was presented in the year 1987. This 
report suggested the importance of sustainability efforts to 
follow. In the report, sustainable development referred as 
“development that meets the needs of the present without 
compromising the ability of future generations to meet 
their own needs.” Sustainable development includes four 
dimensions: society, environment, culture, and economics, 
all of which are interwoven rather than distinct.

The availability of resources and balance regarding 
the environment, social, and economic front is critical to 
develop a modern society waste dealing structure that can 
cope with the media-related pollutant and wastage. This 
enhances the concern regarding usage of various resources 
in print material and digital media products to create aware-
ness. These concerns escalate with the increasing demand 
and need to reach each individual for vaccination in a highly 
populated country. Regulation has been applied to training 
material, advertisements, and direction indications, as well 
as other vaccination booth requirements as a response to 
resource limitation at the national level, which may limit 
minimal usage of such content in an effective fashion.

After introduction of vaccine, it was observed that people 
have different opinion about efficacy of vaccine. The source 
of information was not trustworthy still people believe on 
rumors, and information without fact checked. Interestingly, 
trust on source of information varies with age group. This 
fact motivates to find the answer for following research ques-
tions (RQs):

RQ1: What is the opinion of people regarding vaccina-
tion? Are they ready for vaccination? Is there some kind 
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of hesitancy? If yes, then how it is varies with different 
age groups?
RQ2: What is most trusted medium of communication 
which can be used for vaccine awareness among people?
RQ3: Is there any significant difference on trust on com-
munication medium and age group?
RQ4: How people of different age accept the digital 
medium than conventional medium of communication?
RQ5: What will be the effect on SDGs at time of pan-
demic by adopting digital communication medium?
RQ6: Do people use any communication medium for fact 
check of information?
RQ7: How to perform the GSCM of plastic and paper 
wastage efficiently during post-COVID times?

The remaining paper is presented as follows. In the “Litera-
ture review” section, literature review is reflected highlighting 
past studies related to visual communication tools and green 
supply chain management of waste. Research methodology and 
the data analysis are reflected in the “Data collection and meth-
odology” section. In the “Results” section, results and hypothe-
sis testing are explained. Discussion and managerial insight are 
provided in the “Discussion and managerial insights” section. 
Final conclusion of the study is reflected in the “Conclusion, 
limitations, and future research directions” section.

Literature review

In the present study, the literature analysis was performed in 
two phases. In the first phase, studies specific to visual com-
munication tools for spreading awareness were presented. 
The second phase highlighted the previous studies related to 
green supply chain management of waste. The need for study 
is recognized based on the performed literature analysis.

Studies specific to visual communication tools 
for awareness

COVID-19 pandemic has created unprecedented demand 
for rapid and effective scientific communication capable of 
engaging the public in behavioral change on a mass scale. 
Kearns and Kearns (2020) described comics as a communi-
cation medium at the time of the pandemic. It was reported 
that comics could engage people’s graphic narratives, visuals, 
text, and storytelling in a unique and engaging format. Comics 
are very familiar and accessible to audiences and can reach 
beyond language barriers, age, culture, and knowledge. Sim-
plification and schematic representation can make the abstract 
concepts tangible. The stories driven by emotion are power-
ful than data-driven arguments. During COVID-19 pandemic, 
induced global pandemonium and misinformation, delivering 
the correct facts to the right people is the priority, and comics 

can be a part of communication strategy to deliver the correct 
information effectively (Kearns and Kearns, 2020).

Amidon et  al. (2021) highlighted three tensions 
(global–local, epideictic–deliberative, conceptual meta-
phors–data representations) to suggest the practical solution 
for adopting visual risk literacy in their study. The study high-
lighted that in technical and professional communication, 
communicators should develop multiple visual metaphors and 
actively confront the misuse and misrepresentation of visuals 
by policymakers and the public. Martikainen and Sakki (2021) 
described the importance of mass media for social representa-
tion in the society. Furthermore, the study added that media 
grows particular understanding by representing it in a certain 
way and by meta-representations. Camilleri (2021) described 
the importance of digital communication; an organization can 
use digital and social media in their crises’ communications 
and risk management plans. The study revealed that digital 
communication enables organizations to be better positioned 
to engage in credible and transparent dialogic communications 
with different stakeholders. It was further reported that organi-
zations should be credible in their dialogical communications 
to reinforce their legitimacy in society.

Li et al. (2020) performed a study on the effectiveness of 
YouTube as a communication medium. The study discovered 
that most of the viewed content on COVID-19 was mislead-
ing, not having credible source of information, reaching large 
audience. As the present COVID-19 pandemic worsens, pub-
lic health agencies must make better use YouTube to deliver 
timely and accurate information and minimize misinforma-
tion spread. Furthermore, Katsoni and Dionysopoulou (2018) 
described the importance of visual communication and Infor-
mation and Communications Technology (ICT) in tourism 
industries. It may assist all stakeholders for the promotion of 
destination and economic development. The authors empha-
size to redefine the mode of communication, value addition 
and creation between tourism principals, as per the require-
ment of the tourism industries. Haseeb et al. (2019) reported 
that ICT usage assists in improving the environmental quality. 
The empirical results demonstrate that rise in both internet 
usage and mobile cellular subscription likely mitigates  CO2 
emissions. In a similar study, Anser et al. (2021) concluded 
that for sustainable consumption and production, a green ICT 
infrastructure is required. Green ICT infrastructure positively 
affects the production techniques and environmental regu-
lations policies towards sustained growth. Smith and Joffe 
(2013) presented visualizations study of global warming. 
Similarly, in context of COVID-19, various depictions are 
circulating but it is the visual material that has the most sig-
nificant impact on public engagement. Thelwall et al. (2012) 
evaluated the impact of reports on multimedia production, 
anonymous content, length, subject matter, format, shared 
networks, and referral systems. Multimedia content studies 
are recent. The researchers spend much time figuring out 
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how these elements are tweaked and modified. The visual 
products used for understanding are more or less valuable 
(Welbourne and Grant 2016). It is important to consider 
prices when considering popularity to formulate the scope in 
a written letter. Video popularity is linked to or based on two 
different elements of content: content and elements (Borg-
hol et al. 2012; Figueiredo et al. 2014). Content elements 
seem to be the most informative and are commonly used to 
understand what affects more or less optical communication 
products (Welbourne and Grant 2016).

The need for this research is on critical issues highlight-
ing reports, documentaries, and animations as the most cur-
rent and popular formats. Taxonomy and content analysis 
are some of the first published teaching methods to be main-
tained over the years (Thelwall et al. 2012; Morcillo et al. 
2015; Plank et al. 2017). While most experts agree that online 
science multimedia are short, attractive, and easy to watch 
(García-Avilés and Lara 2018), it is essential to know what 
visual communication is created and what components can 
be improved. Multimedia blogs, Television (TV) features, 
TV news, or documentaries are the most widely used mul-
timedia formats in scientific communication (García-Avilés 
and Lara 2018). It was reported that Qatar government used 
multilingual printed pamphlets and multilingual audio-visual 
communication through radio and social media, as well as 
interviews conducted with key figures who were part of the 
awareness campaign. The report reflected the significant role 
of community, religious leaders, and social media influencers 
in disseminating the awareness information to the diverse 
migrant language communities (Ahmad and Hillman 2021). 
These awareness materials were visual communication-based 
material, including stickers, printed posters for display in 
public places like hospitals, bus stands, and malls.

Studies specific to green supply chain management 
of waste

Abylkhani et al. (2021) conducted a field study in Kazakh-
stan. The study reflected that in the municipal waste, organic 
waste was major (46.3%), followed by plastics (15.2%) and 
paper (12.8%). Similarly, Adeniran et al. (2017) discussed 
the component of waste material. The components found in 
waste material were 24% polythene materials, 15% paper 
related material, 15% organic matters, 9% plastic matters, 
8% inert materials, 7% sanitary, 7% textile materials, 4% 
leather, 3% metals, 2% glass, and 6% other. Recycling, opti-
mize reuse and reduce waste generation were waste man-
agement options discussed in this study. Speier et al. (2018) 
correlate the population density with the organic fraction of 
municipal solid waste (OFMSW) shares in urban household 
waste. It was reported that highest amount of waste gener-
ated from medium dense populated area and least amount 
of waste generated in low dense populated area. Total street 

waste and urban Litter Spot (LS) had comparatively lower 
OFMSW shares. In sub-urban area, LS contribute the lowest 
in OFMSW shares. It was reported in the study that urban 
household and LS waste have the same source of generation. 
Hazardous element like lead and copper exceeds the permis-
sible limit in OFMSW waste. This implies the highest pollu-
tion level in suburban area. Naldi et al. (2021) conducted a 
study in Desa Paulan city of Indonesia. The study discussed 
three good governance principles to solve the waste manage-
ment problems. Furthermore, the study highlighted partici-
pation, the rule of law, effectiveness, and efficiency are the 
strongest three of eight sound governance principles that 
affect the sustainability of solid waste management in Desa 
Paulan city in Indonesia. Abid et al. (2021) discussed the 
importance of good governance to achieve environmental 
sustainable goals. Ikram et al. (2020) discussed the impor-
tance of corporate sustainability in creating a prosperous 
future for organizations.

Anshassi et al. (2019) showed in their study that to apply 
sustainable material management (SMM) more accurately, 
regions will need to better track and report their materi-
als generated and disposed of. For recovery from waste 
materials, the material should be targeted, such as paper or 
metals. Furthermore, there is a requirement for promotion 
and a track record of waste reduction. Jum’a et al. (2021) 
reported that environmental sustainability was directly 
influenced by supply chain practices and have significant 
effect on financial performance of the company. Fabian 
and Lou (2019) pointed out three fundamental problems 
associated with waste management. In the study, lack fore-
sight and planning of authority, lack of auxiliary waste 
management technology, and limited capacity to recycle 
are highlighted as the three fundamental problems. Fur-
thermore, Mousavi et al. (2020) discussed the importance 
of vermicomposting as an appropriate technology for bio-
conversion of newspaper waste, grass clipping, and cow 
dung to valuable material. The study provides scientific 
information on the vermicomposting of grass, newspa-
per, and cow dung, either alone or in combination. The 
vermicomposting from waste materials (60% newspaper 
waste, 30% of cow dung, and 10% of grass waste) reported 
the highest reproduction of worms after 3 months. The 
authors added that results reflected due to different phys-
icochemical properties of substrates, the single substrate 
and mixed substrates had a different effect on the process. 
Finally, it is concluded from the study that vermicom-
posting can be used for lawn wastes, educational wastes, 
and cow dung management. Oginni (2021) suggested that 
pyrolysis can be used to transform used face masks into bio 
products. COVID-19 virus cannot survive at operational 
temperature of pyrolysis. Hence, there will be no ques-
tion of further transmission virus. Also, Obuah and Okon 
(2017) discovered that clear messages and communication 
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channels helped residents have knowledge and awareness 
regarding waste management and disposal procedure in the 
river. Sahoo (2021) reported that there is significant corre-
lation between air pollutants and COVID-19 infected cases. 
This fact can explain the link between national lockdown 
and prevention from the spread of disease.

COVID-19 causes environmental waste problem due to 
disposal of medical waste in environment (Hasan Eroğlu, 
2021). It was reported that the quantity of household waste 
increased across country due to the social distancing meas-
ure of staying at home (Sarkodie and Owusu 2021). There 
is an urgent global call for waste management from house-
holds, medical facilities and toxic waste to be treated as 
essential public service (Sarkodie and Owusu 2021). Das 
et al. (2021) suggested that proper scientific methods are 
required for treatment of MSW. Proper communication 
tool should be used to spread awareness regarding handling 
household medical wastes. Innovatively maximizing usage 
of digital gadgets to spread awareness becomes more envi-
ronmentally sound and can be achieved by developing tech-
nologies. The creation of vaccination centers for using more 
environmentally sound materials in both the governmental 
and non-governmental. Information transmission for aware-
ness about product and service chain related to COVID-19 
awareness can be achieved by encouraging digital media. 
It has delivered more usability of resources than any other 
medium, which causes less immersion, resulting in less envi-
ronmental burdens.

In India, the population and waste will be an issue, once 
the vaccination drive is over and people are vaccinated in 
a short time. Schmitt et al. (2021) reported that there is a 
need to educate families to reinforce their intentions and 
behaviors to food waste, as well as make them aware of the 
social, economic, and environmental effect. Also, Ikram 
et al. (2020) included COVID-19 pandemic as a new aspect 
of social sustainability in his study.

A significant section of the population is un-informed 
regarding the dangers of careless trash disposal and needs to 
be taught. There are numerous approaches to cater this situa-
tion, including re-cycling through modifying the production, 
manufacturing, distribution, and packaging processes. The 
Allwood defined material efficiency (E) as an equation:

“In this Allwood’s material efficiency (E) equation, P 
stands for product and service produced and M for material 
used in the process”

It is desirable to have higher efficiency of mate-
rial used for sustainable development. Thus, material 
efficiency will be affected by both the factor, one in 
material used to produce specific products or services, 
second is the amount of product or service produced, 

(1)E =

P

M

so material efficiency can be maximized by minimiz-
ing the amount of effective material use, both in design 
change and materializing substitution for more environ-
ment-friendly or digital material. In economic terms, 
efficiency is told about the economic value associated 
with a unit of material consumed, while eco-efficiency 
metrics scale or discount these economic value with the 
associated environmental costs of each material (Lif-
set and Eckelman 2013). The efforts to improve effi-
ciency/eco-efficiency focused on quantitative changes 
as opposed to qualitative changes (Lifset and Eckelman 
2013). However, where the quality of the products is 
improved, the provision of services and products can 
be improved qualitatively and efficiently. The product’s 
societal benefits and drawbacks must be evaluated. Prod-
uct redesign should improve the benefits while eliminat-
ing the drawbacks.

The present study reflects that 59% of respondents 
prefer to have the digital mode of communication, espe-
cially at the time of pandemic (Table 1). By doing so, 
nearly five SDGs can be achieved as mentioned below 
(Fig. 1):

• Climate action: Digital mode of communication will 
reduce daily wastage like paper and plastic. By control-
ling wastage, environmental pollution can be reduced 
drastically. This would positively affect the country’s 
climate.

• Quality education: During pandemic, most of the edu-
cational institutions are closed. Digital communication 
quickly reaches every doorstep without any infection. 
Most of the classes are running online. Information is 
widely circulated through digital mode. Hence, it will 
help to achieve quality education.

• Responsible consumption and production: Digital com-
munication help consumer and producer to block their 
deal without meeting each other.

• Good health and well-being: At the time of pandemic, 
circulation of paper and other convention modes were 
stopped; the correct information at the right time can 
assist to save people’s lives. Government effort and pol-
icy are widely circulated through digital medium that 
helps to achieve sustainable goal.

• Partnership goal: By spreading positive and correct 
information, digital communication can indirectly 
achieve other SDGs. For example, no poverty and hun-
ger, recently government introduced one nation one card 
scheme to overcome poverty and hunger problem. Digi-
tal communication, at the time of the pandemic, spread 
information regarding this scheme, and people became 
more aware towards this opportunity. Digital communi-
cation can be part of achieving another SDGs.
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Need for study

During pandemic, the communication medium played an 
essential part in the social construction and deconstruction. 
The adoption of efficient communication tools can unite the 
general masses to overcome losses from pandemic such as 
COVID-19. In recent times, the social visual communica-
tion tools reflect more reach than conventional media. These 
tools are more interactive and dialogic and form a percep-
tion faster (Kent et al. 2003; Schultz and Wehmeier 2010; 
White and Raman 1999) than the classic one. However, the 
effects of different media on recipients in pandemic are still 
understudied (Schultz et al. 2011). Considering the current 
COVID-19 situation, the present study examines the trust of 
people of different age groups in different communication 
mediums for information regarding the post COVID-19 vac-
cine. Misleading and wrong information produces suspicion 
among society towards the vaccination. This paper has made 
attempt to find the answer for the research questions high-
lighted above in (Sect. 1.3).

Data collection and methodology

An online survey was conducted to collect data about the 
most trusted communication medium to access the infor-
mation related to COVID-19 vaccination by the society in 
India. The GoI decided on vaccination at three different age-
group levels. Therefore, the responses are divide into three 
age-group levels. This online survey hardly took 5 min, so 
no incentive was given to participants. The survey used a 
questionnaire divided into four sections. In the first section, 
social variables were included such as name, gender, place, 
email. The second section enquired the family member’s 
point of view who are 60 + years of age to access the infor-
mation regarding COVID-19 vaccine, which communica-
tion medium they generally used. Similarly, the third section 
enquired the family member’s point of view who are 44 to 
60 years of age, and the fourth section asked about family 
members who are less than 44 years of age. To simplify the 
scenario, 60 + age group people were coded as group 1, age 
group 44 to 60 year were coded as group 2 and below 45 year 

Table 1  Number of people who prefer particular communication medium to access the pandemic related information

Communication medium Above 60 + 44–60 year Below 44 Total % Total people who used a 
particular communication 
medium

Newspaper 49 70 153 272 20%
Television 51 69 168 288 21%
Social media 38 64 138 240 18%
Local health center 33 37 74 144 11%
Ring tones and other messages 16 23 64 103 8%
Health bulletin 37 41 86 164 12%
Community mobilizer 23 47 73 143 11%
Total 247 351 756 1354 100%

Fig. 1  Targeted sustainable 
development goals

42531Environmental Science and Pollution Research  (2023) 30:42526–42540



age people were coded as group 3 respectively. Seven com-
munication medium were identified from literature survey 
which are generally used to access the information in India. 
They are newspapers, television, social media, ringtones 
and message, local health center, health bulletin, and com-
munity mobilizer giving information regarding COVID-19 
(Table 2). Social media included various platforms such as 
WhatsApp, Facebook, and Instagram. Local health centers 
used posters, templates, word of mouth, etc., to provide vac-
cines. Also, community mobilizer played a significant role 
in providing information, especially in rural places. This 
included anganwadi workers, self-help groups, and people.

Data collection

The previous studies highlight that online panel data can 
deliver high-quality data outcomes. Porter et al. (2019) rec-
ommend using online panel data, particularly for qualita-
tive studies. They required access to specific populations. 
Between March 1 and March 24, 2021, the online survey was 
distributed via. mail and social media networks to sample 
the Indian population randomly. The participants received an 
email with a link to the online experiment. A short instruc-
tion that helped them to understand the essential terms used 
in this survey was provided in the mail.

Sample space

The survey for this study was performed during COVID-19 
time. The survey and data collection process was designed 
very carefully. A single person in a particular family was 
approached and questions were floated towards all the fam-
ily members (Table 6, Appendix section). The questionnaire 
was designed with very specific questions for collecting 
data from the participant and its family members (Table 7, 
Appendix section). In total, 105 families were contacted for 
the survey process. A number of 312 participants responded 
to the survey. The respondents belonged to different part 
of country. Hence, enough responses were obtained to 

understand region wise effect of communication medium 
on daily life during pandemic. During the survey, statisti-
cal sampling guidelines were followed as recommended 
(Thomas et al. 2015), and their responses were considered 
for further analysis. The mean age of the participant was 
23.33 years. On the last page, participants were thanked and 
debriefed.

Methodology description and data analysis

The Statistical Package for the Social Sciences (SPSS, ver-
sion 21, Chicago, IL, USA) software was used for statisti-
cal analysis. The data from each of the questionnaires were 
coded and entered in the software. Descriptive statistics, 
including percentages and frequency distribution, were cal-
culated for each of the questions. This study focused on the 
comparison of independent variables, which is categorical, 
so chi-square test was used to find a significant difference 
among the trust of different age people on communication 
medium at a 5% significance level. A chi-square test is a 
descriptive test to test correlation not prediction. In litera-
ture, many authors used chi-square test rather than more 
complicated method; it was seen most of the cases end result 
is same. Furthermore, it was reported by Franke et al. (2012) 
that chi-square test is computationally simple. It is used to 
examine independence across two categorical variables or 
to assess how well a sample fits the distribution of a known 
population (goodness of fit) (Franke et al. 2012).

In the same line, reliability and ANOVA test were performed. 
Reliability test of a questionnaire: Reliability is an extent to 
which a questionnaire produces the same results on repeated 
trials. In simple terms, research reliability refers to the degree 
to which research method produces stable and consistent results 
(Larsen and Marx 2005). Analysis of variance (ANOVA) refers 
to collection of statistical models and their associated estimation 
procedures (such as the “variation” among and between groups) 
to analyze the differences among mean (Prentice and Lindgren 
1977). ANOVA, in its most basic form, is a statistical test that 
determines if two or more population means are equal, and so 

Table 2  Communication 
medium used by different age 
group people

Communication medium Above 
60 + (in %)
Group 1

44–60 years 
(in %)
Group 2

Below 44 (in %)
Group 3

References of medium

Newspaper 19.84 19.94 20.24 Mercer (2020)
Television 20.65 19.66 22.22 Roscoe (2004)
Social media 15.38 18.23 18.25 Chou et al. (2009)
Local health center 13.36 10.54 9.79 Xu et al. (2016)
Ring tones and other messages 6.48 6.55 8.47 GOI report on COVID-19
Health bulletin 14.98 11.68 11.38 Krause et al. (2020)
Community mobilizer 9.31 13.39 9.66 Adebisi et al. (2021)
Total 100 100 100
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extends the t-test beyond two means (Prentice and Lindgren 
1977: Larsen and Marx 2005).

In addition, to check the reliability of data, Cronbach’s 
alpha was calculated and compared from the standard limit. 
ANOVA test was carried out to find significant differences 
among communication groups as the study has more than 
two groups of variables to compare. Tables 2 and 3 present 
exact values, and Fig. 2 provides an overall assessment of the 
data (Schriger et al. 2006, Lang and Secic 2006).

• Independent variable: In this data set, age group 
is considered an independent variable. At the pre-
sent stage, GoI announced vaccination in three age 
groups. There was a consideration that trust of people 
on communication medium was divided into three 
age group.

• Dependent variable: In the questionnaire, participants 
were asked to choose their trusted mode of communi-
cation at the time of COVID-19. These seven visual 

Table 3  Mean and standard deviation and ANOVA scores

* F value, F-test static value
* Sig., p-value

Item statistics
Mean Standard deviation N

Newspaper .76 1.160 312
Television .77 1.148 312
Social media .74 1.161 312
Ringtones and messages .34 .863 312
Local health center .44 .957 312
Health bulletin .44 .950 312
Community mobilizer .45 .968 312
ANOVA

Sum of squares Degree of freedom (df) Mean square F Sig
Between people 850.227 311 2.734
Within people Between items 65.421 6 10.904 13.692 .000

Residual 1486.007 1866 .796
Total 1551.429 1872 .829

Total 2401.655 2183 1.100

Fig. 2  Comparative representa-
tion of communication medium 
used by different age group 
people
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communication media tools were considered dependent 
variables. How people of different age groups believe 
on above communication medium to trust at the time of 
COVID-19 situations.

After collection of data, it was discovered that around 
312 participants completed the survey. An attempt was 
made to collect data from all over country. Nearly 45.2% 
participants were from Madhya Pradesh and 14.74% 
belonged to Uttar Pradesh. Figure 3 reflects the exact 
number of participants from each state. Around 56% of 
participant’s families have 60 + years of age. Nearly, 22% 
of people were vaccinated, 36% of them were registered 
and waiting for vaccination, 22% were interested in vac-
cination in future, and 19% of them were not interested in 
vaccination. Around 87% of participants’ families have 45 
to 60 years of age. Twelve percent of them were vaccinated, 
which can be justified because vaccination just started for 
that age group, 59% of them were registered, and 29% were 
not interested in vaccination.

Results

The present study examined seven modes of communica-
tion. It is discovered that conventional and comparatively 
old newspapers consist of 20% of share, local health cent-
ers that used paper and physical material consist around 
11% share, and community mobilizer used 11% share of 
physical materials like pamphlet and sticker (Table 1). 
The total share of conventional source is 41%, and digi-
tal mode has 59% of share, which practically does not 
generate waste daily. For calculating material efficiency, 
if we assume generating product or outcome from 

communication is constant, compared to conventional 
and digital communication tools based on daily material. 
The paper in conventional mode is waste after their use; 
recycle efficiency is maximum 45% in China (Lifset and 
Eckelman 2013). Still, 55% of biological material is waste. 
On the other hand, digital media do not have any waste 
material on daily basis. One hundred percent material is 
reused daily as people do not change TV, mobile phone 
daily. Hence, material efficiency is much higher in the 
case of digital mode. Eco-efficiency is where economic 
benefits are associated with an environmental cost. In this 
case also, eco-efficiency of digital mode of communication 
is much higher than conventional mode because digital 
mode impacts the environment for daily communication.

Derivation of hypothesis

Hypothesis 1a

At the time of pandemic, different age groups trust different 
communication mediums to access information regarding 
the pandemic.

Hypothesis 1b

Effective medium of communication to encourage COVID-
19 vaccination depends on age group.

For awareness, the national media, including traditional 
and digital media, disseminate correct and factual informa-
tion by proactively addressing misinformation or incorrect 
messaging. There is a constant circulation of misinforma-
tion regarding vaccination, so they tried to stop people 
from taking vaccination doze till such misinformation was 

Fig. 3  State wise distribution of 
number of participants in survey
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verified. The age and education level play a significant role 
in encountering such misinformation.

Hypothesis 2

Communication medium used to check vaccine efficacy 
depends on age group.

People from academia, alternative medicine prac-
titioners, traditional healers, naturopaths, homeo-
paths, etc., came forward to create awareness among 
different sectors. The professional bodies, including 
hesitant groups, medical fraternity, social inf luenc-
ers, and youth platforms and networks, have been uti-
lized along with civil society organizations. There is 
an essential role for the elected representatives like 
member of parliaments (MPs) and member of legisla-
tive assemblies (MLAs), including panchayat repre-
sentatives for the noble cause. The visual communi-
cation information-based graphics were needed to be 
circulated based on vaccine effectiveness as it went 
through various trials. It is safe to use the govern-
ment’s criteria for the eligibility of getting doses and 
vaccination process. It was required to educate people 
regarding vaccination centers and how and when to 
enroll. The process of registration and pre-conditions 
for vaccination is needed to educate people. Moreo-
ver, it is most important to make them understand the 
post-vaccination care and support.

Hypothesis testing

In hypotheses 1a and 1b, it is expected that people of 
different age groups to trust different communication 
sources for pandemic information and encourage vacci-
nation. The significance value of the chi-square test was 
0.00. In comparison, two communication mediums, the 
chi-square test significance value was 0.00 in each case 
which is less than the significance level (0.05) (Sharpe 
2015). In hypothesis 2, it is expected from people to ver-
ify presented facts that which medium they use accord-
ing to their age. Statistically, chi-square test value was 
0.00, which was less than 0.05. Hence, hypothesis 2 is 
accepted that means people use different medium for fact 
check.

Discussion and managerial insights

After analyzing the results, majority of people (81% in 
group 1 and 71% in group 2) were interested in vaccina-
tion. Some of them were already vaccinated or registered 

for vaccination and waiting for their turn. Hence, majority 
of people are eager to take vaccine doze. Vaccine eagerness 
among the people can be a driving force towards the success 
of this enormous vaccination drive (Sharma and Pardeshi 
2021). Around 19% of people from group 1 and 29% people 
from group 2 were not interested in vaccination. The reason 
behind the same may be due to lack of trust in the vaccine; 
these people were hesitant. Misinformation and rumors that 
spreads through various communication mediums can be 
a reason for mistrust over vaccine efficacy. Middle-aged 
from 45–60 age group and elder from 60 onwards do not 
demonstrate much willingness to learn new media tools and 
are not media literate. Hence, they are more prone to get 
misinformation through these tools. Therefore, they quickly 
become pray from the rumors spreaders during pandemics 
(Sun et al. 2020). Thus, there is a requirement for a strate-
gic framework to manage the misinformation. The correct 
information communicates better and can help build trust 
in a shorter time frame. To answer the question, it observed 
that only 20% of people prefer newspapers, and 59% pre-
fer another digital mode to get information. Peiser (2000) 
reported in Newspaper Research Journal in the year 2000 
that the increasing numbers of younger people who read 
less frequently versus decreasing numbers of older people 
who read more regularly newspaper readership in both Ger-
many and the USA.

The implication is that this process will bring about 
further decline in the future. Hence, this trend is also 
visible in India. Table 4 shows the number of people 
who trust particular medium. Twenty-one percent people 
trust television and 20% trusts newspaper. To answer this 
question, hypothesis 1a and 1b are accepted (Sect. 4.3). 
It means that the trust on particular communication 
medium varies with age group. If we add total percent 
of people who prefer different digital platform for infor-
mation, then 59% people prefer digital medium than 
conventional medium (Table 1). It was observed that 
the digital methods engaged communication to have at 
least five SDGs to achieve. Kreps and Neuhauser (2010) 
discussed the importance of E-health directly associated 
with the digital communication medium. E-health plat-
form covered mobile health communication programs, 
online health information websites, health decision-
support programs, interactive electronic health records, 
advanced telehealth applications, tailored health educa-
tion programs, health care system portals, etc. Digital 
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communication tools have the potential to serve the 
general mass in many ways in a sustainable way. Con-
stant monitoring is needed to prevent misuse of medium. 
There is a complete plan for the COVID-19 vaccination 
for such type of situations.

However, it has been observed that effects on the 
environment are not included in any government plans. 
The question concerning the disposal of the used medi-
cal garbage, and used material such as f lex printing, 
was not mentioned in any policy. Hence, by adopting 
digital medium, waste generation will be reduced and 
at least five SDGs can be achieved easily. As one of the 
respondents, specialized in the domain of ergonomics, 
highlighted that “If we do not sustainably do this, using 
low impact technologies, natural refrigerants rather than 
synthetic ones, we are going to have pieces of technol-
ogy sitting here for the next 10, 15 years with big climate 
impact.”

Another respondent who was specialized in green supply 
chain management practices explained possible hazardous 
situations after completing the vaccination campaign. The 
expert added that “there is a need to estimate the risk of 
additional pollution caused by the deployment of COVID 
vaccine program as to make it negligible to non-existent.” 
Covaxin and Covisheild do not require that much refrig-
eration equipment, as they are conveniently hermetically 
sealed in an icebox that is reusable, and there is no risk of 
leaks. The expert continued saying that it is beneficial for 
less waste against medical waste. “We do not have indica-
tions that the increased use of single-use plastic as a protec-
tive material in the vaccination process has contributed to 
a significant overall increase in the amounts of a wasted 
generation.”

To answer the question that people use any communica-
tion medium for fact check of information, hypothesis 2 is 
accepted (Sect. 4.3) and (Table 4) shows the that 50% of 
respondents believe in newspapers, 45.2% television, 32.3% 
social media, and surprisingly 33.9% health bulletin. The 
results from the study conclude that during the pandemic 
time, most successful medium is digital one. The people 
of north India (nearly 75% of sample space belong to north 
India) (Fig. 3) are ready to accept this mode of communica-
tion. People are concerned regarding waste management and 
daily waste generation can be reduced adopting digital mode 
of communication.

The findings of this study are to be configured in the 
light of some limitations. The first is the sample size. The 
total number of participants for this study is 312. To draw a 
proper conclusion, this sample size may be small. There are 
many studies evident in literature that have used a sample 
size less than 312. Michaloski et al. (2019) used a final sam-
ple size of 64 people. In the same line, Aijse Willem et al. 
(2021) and Rahman et al. (2012) employed a sample size 
less than 105. Hence, by considering different constraints 
due to lockdown, a sample size of 312 was arranged for the 
present study.

There was another limitation related to the nature of 
participants. The data collection underwent during 1 March 
2021 to 24 March 2021, this was the time of the second 
wave of COVID-19 in India and the partial lockdown was 
imposed. The COVID guidelines like social distancing 
and mask were required to be followed strictly. It was our 
limitation to go for online data collection i.e. whoever had 
smartphones or computers only expressed their views, 

Table 4  Fact check frequency 
on the communication medium

Communication medium frequencies

Responses Percent of cases

N Percent

Effective for the vaccination fact check Newspaper 31 22.3% 50.0%
Television 28 20.1% 45.2%
Social media 20 14.4% 32.3%
Ringtone and other messages 8 5.8% 12.9%
Local health center 15 10.8% 24.2%
Health bulletin 21 15.1% 33.9%
Community mobilizer 16 11.5% 25.8%

Total 139 100.0% 224.2%
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although nearly ten people were contacted personally for 
data collection which was around 10% of sample size.

Conclusion, limitations, and future research 
directions

The results from the study highlight that visual 
communication plays an enormous part in spreading 
awareness and encouraging people towards vaccination. 
Adequate measures are taken to effectively spread 
misinformation, which may lead to confusion and deny 
getting the vaccine. In this pandemic, visual communication 
is used to avoid direct contact. The print and digital 
media were both required, and the government and other 
administrative bodies had used both of them. If we combine 
television and social media like Facebook and WhatsApp 
and compare with newspapers, they had been effective 
infect required in this pandemic situation.

In the study, newspaper and television had the highest 
number of shares in all three age group categories. As 
expected, social media influence below 44  year age 
group more than other age group. No doubt, people in 
this age group spend more time on the internet than older 
people. Generally, local health centers used conventional 
modes to communicate message, such as posters, 
announcements, and hoarding. Around 13.36% of people 
from group 1 trust local health center, which were the 
highest among the three groups. Group 1 generally 
retire from work, so local health center communication 
effectively influences these age groups than other age 
groups. For all the data sets, Chronbach’s alpha was 
0.709, more significant than the accepted value (0.7) 
of alpha (Table  5). Therefore, the data set qualifies 
the reliability test, as the calculated significance value 
were less than the level of significance, hypotheses 1a, 
1b, and 2 were accepted. Using the digital platform 
for spreading information is essential for green supply 
chain management because it will result in reduction of 
paper and plastic waste. Around 59% of people prefer 
information by digital mode, material efficiency and 

eco-efficiency much higher than convention mode of 
material used for communication purposes. In addition, 
at the time of pandemic, digital mode showed their 
potential and reduced the risk of infection. Using the 
digital mode of communication, SDGs like quality 
education, good health and well-being, responsible 
consumption, decent work and economic growth, and 
production can be achieved easily in the communication 
medium. Different visual communication tools contribute 
to make people eager for vaccination by spreading 
correct and timely information. As there had been drive 
among the age groups and priority been given to health 
workers, it was observed that visual communication was 
effective and people used and followed those drives to 
reach the target audience.

As for sustainable usage of media-related wastage, the 
material does not have clear instructions and awareness. It 
may be predicted that environmental sustainability may be a 
different problem in future as the material used has no definite 
instructions to ensure reuse, controlling the wastage, and col-
lection of waste material. There is a requirement to develop 
a toolkit that integrates framework with other sustainable 
assessments to support vaccination process, planning, and 
waste management. Whatever the outcome of the COVID-19 
scenario, fundamental support for the masses must be ensured, 
which is difficult to do without solid strategic planning and 
multi-sectoral coordination for sustainability, which includes 
private sector and international help (Shammi et al. 2021). 
There is a requirement for a green supply chain framework for 
waste management after the usage of the awareness material.

Appendix

Table 6Table 7

Table 5  Reliability test data

Reliability statistics

Cronbach’s alpha Cronbach’s alpha based on 
standardized items

Number of items

.709 .712 7

Table 6  Questionnaire for contact participants

1 ID no.:
2 Email id:
3 Place:
4 Does your family have 60 plus age of people?

1. Yes (please take the questionnaire 2)
2. No

5 Does your family have 45–59 year of age people?
1. Yes (Please take the questionnaire 3)
2. No

6 Does your family have below 44 year of age people?
1. Yes (continue)
2. No
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Abbreviations SDGs: Sustainable development goals; WHO: World 
Health Organization; GOI: Government of India; DCGI: Drug Control-
ler General of India; CDSCO: Central Drugs Standard Control Organi-
zation; SEC: Subject Expert Committee; SII: Serum Institute of India; 
TV: Television; CAB: COVID appropriate behaviors; SOPs: Standard 
operation of procedures; NMRRC : National Media Rapid Response 
Cell; AEFI: Adverse events following immunization; ANM: Auxiliary 

nursing midwifery; ASHA: Accredited Social Health Activist; AWW 
: Anganwadi worker; NRLM: National Rural Livelihood Mission; 
NSS: National Service Scheme; NYKS: Nehru Yuva Kendra Sanga-
than; LED: Light-emitting diode; FAQ: Frequently asked questions; 
MP: Member of parliaments; MLA: Member of legislative assemblies; 
OFMSW: Organic fraction of municipal solid waste; RQ: Research 
question

Table 7  Questionnaire for  
member of family of participant

Note: Assumptions in data collection
Respondent of same age group in family answered the questionnaire independently (no influence from 
younger age people); if same age group member of one family had similar response, then consider them 
as one respondent

1 ID no
2 Age
3 Are you vaccinated?

1. Vaccinated
2. Registered and waiting for their turn
3. Not wanted to vaccinated

4 Which is most trusted medium of information regarding pandemic?
1. Newspaper
2. Television
3. Social Media
4. Health bulletin at state level
5. Community mobilizers and frontline workers
6. Ringtone and other messages from govt
7. Other

5 Which is the most effective medium to encourage corona vaccination drive?
1. Newspaper
2. Television
3. Social Media
4. Health bulletin at state level
5. Community mobilizers and frontline workers
6. Ringtone and other messages from govt
7. Other

6 Which medium used to check facts regarding vaccination?
1. Newspaper
2. Television
3. Social Media
4. Health bulletin at state level
5. Community mobilizers and frontline workers
6. Ringtone and other messages from govt
7. Others

7 Which medium is successful to social influence or endorsements regarding vaccination?
Newspaper
Television
Social Media
Health bulletin at state level
Community mobilizers and frontline workers
Ringtone and other messages from govt
Other

8 The main source of information about efficacy of vaccine?
1. Newspaper
2. Television
3. Social Media
4. Health bulletin at state level
5. Community mobilizers and frontline workers
6. Ringtone and other messages from govt
7. Other
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