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INTRODUCTION 
The use of antimicrobial textiles to prevent the 

growth of microorganisms and protect from infection 
[1] through surface contact or from the environment 
has been high owing to current global pandemic. The 
major governmental and non-governmental 
institutions have been recommending the use of 
personal hygiene wear to protect each other from the 
spread of infections while commuting or in close 
proximity with other people. There are reports [2] 
about the need to improve sanitation facilities in the 
rural community of India and as sanitation affects 
those in marginalized sections who have greater risk 
of communicable diseases [3]. The vector bites could 
carry diseases like malaria, dengue, which can be 
prevented by wearing long sleeves and trousers or 
applying insect repellents [4]. 

In recent times, to alleviate the impact of 
environment and the society from synthetic 

chemicals, several eco-friendly initiatives in India 
[organic cotton clothing range [5], brands like 
Fabindia, Khadi India] have been promoted. Globally, 
consumers have shown interest to purchase eco-
friendly products [6], and would prefer their eco-
friendly products to be durable, long lasting, made of 
good quality [7]. In addition to fulfilling ethical and 
eco-friendly credentials, the color, fit, style, and 
quality of products should be appealing to the 
consumers [7]. Such green products should also be 
designed based on consumer preferences and 
resulting in a sustainable design innovation [8]. The 
consumers’ ethical commitment and values are some 
of the drivers for purchasing eco-clothes and eco-
materials that represent a specific market [7]. It 
added that manufacturers, designers, and retailers 
were not aware of consumer expectations of the eco-
clothing and that could be resulting in a gap within 
the eco-fashion field [7]. 
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 Some studies have shown that youth are more 
concerned about the environmental impact of 
clothing, ethical and safety issues; among them 
women are more concerned than men. The other 
product related concerns include short life span of 
product and low quality. It also suggests that 
consumers’ dissatisfaction lies in low quality and thus 
the manufacturers should focus on product longevity 
and inform users on how many washes will the 
product last and look aesthetically good. This 
information will enable the consumers to make 
suitable decisions and connections to price, quality, 
and their usefulness [9]. Hence, it becomes vital to 
understand consumers’ perception. Kang et al. 
reported that the consumers’ [participants from US, 
Korea, and China] product knowledge, their 
effectiveness and relevance affect young consumers’ 
attitudes and their purchase intentions towards 
environment-friendly sustainable textiles [10]. 

It is interesting to note that consumers in Hawaii 
market were happy to pay higher premium for 
clothing made of organic cotton [11]. However, in 
India, such organic clothing that is expensive bearing 
environment-friendly credentials usually claimed by a 
manufacturer is chosen by consumers only if they are 
certified by a third-party organization [12]. The urban 
Indian communities (mostly post-graduate 
professionals) with improved awareness on 
environmental consciousness (labelled as ‘dark green 
apparel’ consumers) were content with paying more 
for eco-labelled clothing [13]. Indian youth generally 
prefer style, fit, variety, comfort, durability, and colour 
as some of the product attributes when deciding to 
purchase apparel; and women tend to buy more items 
per year than men [14]. The Indian youths’ buying 
behaviour of organic clothing can be influenced by 
factors including social influence, past behaviour, peer 
influence, and apparel knowledge. It was also noted 
that peer influence and consumers’ knowledge had no 
influence on buying organic apparel [15].The studies 
also reveal that youth consumers in India have an 
intention to purchase green apparel as they are 
influenced by social activities and engage with brands 
associated with green apparel [16].Although 
consumer buying behaviour of eco-friendly clothing 
were noted over the last decade or so, a little attention 
was paid on how consumers’ choice and preference 
differ towards antimicrobial textiles to improve self-
hygiene. 

This project is a part of the Global Challenges 
Research Fund [GCRF], which aims to support a rural 
community in a developing country [Mumbai, India] 
by improving the health and well-being using locally 
grown resources to develop sustainable and 
environment-friendly antimicrobial products to 

improve hygiene. The present study reports on the 
consumer perception of Indian community towards 
the usage of antimicrobial or hygiene textiles, based 
on various attributes. Based on these set of attributes, 
there search describes consumers’ perception that 
will facilitate various stakeholders during design, 
development, and promotion of such eco-friendly 
antimicrobial textiles. To authors’ knowledge, this is 
the first demonstration of evaluating consumers’ 
preferences relating to development of environment-
friendly antimicrobial textiles. The aim of this 
present work is to address this void in the 
literature by evaluating the consumers’ 
preference of sustainable and environment-
friendly antimicrobial and their requirement of 
sustainable hygiene products. 
 
Background and rationale  

Textiles are treated with antimicrobial agents, 
which prevent the growth of microorganisms and 
protect from further infection. Antimicrobial chemical 
or material can either inhibit bacterial cell growth 
called as biostatic effect or can kill the 
microorganisms – biocidal [1,17]. Most of the 
antimicrobial agents used in textiles are biocides [18]. 
As humans, we have continuous contact with fabrics 
where virus or microbes can survive, which increases 
the chances of spreading infection. Due to the recent 
pandemic and the rise in awareness of prevention of 
air-borne, communicable diseases and infection 
acquired during travel or from hospitals, the market 
for antimicrobial textiles is bound to grow and would 
reach $12.3 bn by 2024 at a compounded annual 
growth rate [CAGR] 5.4% between 2019 and 2024 
[19]. Several companies have begun to take advantage 
of this global pandemic and focus on developing anti-
bacterial or anti-microbial fabrics. 

The anti-viral fabrics and anti-bacterial finished 
fabrics although available in developed countries, are 
not widely available in India and the market is 
gradually taken over by many industries like Arvind 
Ltd., Donear Industries, Welspun India Ltd., and 
Vardhman Textiles. Donear industries in collaboration 
with HeiQ, a Swiss firm reported on the development 
ofa textile that has resistance to harmful virus [20]. 
Other recent developments include, Siyaram, a leading 
textile brand in India popular for shirting and dress 
materials reported the anti-corona fabric, in 
collaboration with Health Guard from Australia, which 
could kill MRSA [Methicillin resistant Staphylococcus 
aureus], and effective against coronavirus. It claims to 
be durable against multiple washes and replenished 
using a spray or padding method [21]. Trident group 
of companies popular for home textiles are also 
developing hygiene textiles like masks, antimicrobial, 
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and odour neutralizing bed sheets for the domestic 
market [22].  
 

It was reported that the poorest of the poor and 
marginalized sections of the society in India are at 
greater risk of communicable diseases and are least 
capable to cope with the diseases [3]. Only 21% in 
rural India use improved sanitation facilities [2]. The 
hygiene in rural India is poor. Cochrane review [23] 
stated that hand washing could reduce the incidence 
of diarrhea by about 30% mainly among those in low-
middle income countries and high-income countries. 
The vector borne diseases [mosquitoes] are bound to 
affect the region and it is of great concern in India [3]. 
WHO reported that a bite of a vector could carry 
diseases like malaria, dengue, Lyme disease, etc., and 
it can be prevented by wearing shirts with long-
sleeves and trousers and applying insect repellent 
amongst many other prevention methods [4]. In 
addition, there is a great disparity for those who live 
in urban and rural areas of India. Therefore, it is 
proposed that use of naturally made antimicrobials 
could serve as a repellent, prevent vector/insect bites, 
and reduce the spread of infections or vector borne 

diseases.  
The fashion-conscious youth in India is a growing 

market as they are attracted to global and latest 
fashion apparel. India is projected to witness a 
marginal decrease in the youth population, where 
50% of Indians are 25 years or older [24]; it was 
noted that population in the age group of 15-34 years 
will increase to 464 million in 2021 from 430 million 
in 2011[25] and is also projected to see a drop in the 
growth of younger population after 2026 to 458 
million. Recent studies [26], [27] reported on Indian 
youth’s buying behaviour of green clothing. The 
research is looking at whether previous environment-
friendly related behaviour or peer influence or 
organic clothing knowledge had any influence on 
consumer’s (Indian youth) purchase behaviour. It has 
shown that the past environment-friendly buying 
attitude or one’s own belief or experience of using a 
product has a significant effect on the purchase of 
organic clothing [27]. Researchers suggested 
promoting organic clothing as premium product, with 
effective marketing strategies highlighting the 
benefits of organic apparel that would increase 
awareness. Khare et al. [28] reported the effect of 
consumers’ knowledge, materialism, product 
availability for predicting consumers organic clothing 
purchase. The consumers’ knowledge and past 
involvement with the product influenced organic 
clothing purchase. The price and availability of 
organic clothing as a fashionable item served as a 
factor for consumers to get involved in organic 
clothing purchase. It is interesting to note that 
consumers from India support Corporate Social 

Responsibility (CSR), and believe that awareness and 
education relating to socially responsible firms is 
pertinent in decision making process. The price and 
the quality of sustainable products are important 
factors, even if a company is socially responsible but 
do not offer good quality products, then the customers 
are less likely to buy from it. The consumers in India 
believe that the firms should gain their trust initially 
and ensure price and quality comparatively, and make 
their products be available in the market [29].  

According to Cotton Incorporated’s Global Lifestyle 
monitor survey [30], India is predicted to become the 
world's third largest apparel market with a huge 
spending on clothes by 2030, next to China and USA, 
where 91% of Indians enjoy shopping as compared to 
63% in EU and 52% in USA. Some of the product 
attributes including colour, durability, fit, style, and 
quality are the drivers for purchase. The consumers in 
India are generally aware of environmental and social 
impact – relating to water shortage (87%), food 
scarcity (87%), urbanization (87%), and depletion of 
natural resources (86%) and are more likely to 
support sustainable clothing. The consumers feel 
cotton is safe for the environment than synthetic 
fibres; and when it comes to cotton, they are more 
likely to be worried by usage of chemicals, pesticides, 
water usage, and greenhouse gas emissions. Owing to 
concerns on environmental and societal impact, 
an initiative to support organic cotton-based 
products is beginning to grow in the Indian 
sector [27]. While buying organic apparel, fabric 
softness was reported as one of the factors 
influencing organic product purchase [31].  

However, it was also interesting to note that 
consumers opting to buy products made of 
sustainable materials or organic clothing are still in a 
nascent stage[28] although owing to recent pandemic, 
there is an urge towards the increasing awareness of 
hygiene textiles to improve one’s health. The scientific 
literature reporting [32-36] on the development of 
herbal based antimicrobials is seldom widely 
available for consumers to purchase and there is less 
literature on the consumer perception and buying 
attitudes of antimicrobial products in India. 
Therefore, the primary purpose of this research was 
to examine the consumer preference towards 
sustainable and eco-friendly hygiene products and 
gain insights on their specific preferences which have 
implications for manufacturers, retailers, and 
professionals in this field to increase awareness and 
meet consumers’ demand. Based on the above, the 
authors posit the following hypotheses - H1: 
Consumers concern with health within the community 
affects their awareness to improve hygiene; H2: 
Increased community knowledge encourages 
consumers’ hygiene product preferences and H3: 
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Consumers in the community have specific 
preferences in the hygiene product.  
 

Research Objectives 

1. To investigate the current knowledge/awareness 
of consumer on rural health and issues in the 
community. 

2. To explore the consumer’s preferences on the 
usage of antimicrobial products such as wipes or 
textiles to improve self-hygiene. 

3. To understand whether consumer’s awareness on 
sustainable and environment-friendly textiles 
have specific preference on products. 

4. To identify consumers’ specific requirements 
(product related attributes) of using an 
antimicrobial textile. 

METHODS 
Survey questionnaire:  

To ascertain community and consumer perception 
of health issues and preferences of the product a 
close-end questionnaire was developed with a 7- or 5-
point likert scale that produces data on a continuous 
scale (ordinal data). Responses variables were coded 
on a scale 1-5 or 7, where 1 refers to ‘strongly agree’; 
7 or 5refers to ‘strongly disagree’. As there was little 
information on consumers’ preference on purchasing 
eco-friendly antimicrobials, a survey was developed in 
this research. There were four constructs comprising 
of 25 items in the survey: 1). health and hygiene 
attributes, 2). Community preferences of the product; 
3). product preferences, and 4). importance of 
physical attributes (see Table 1 for further details on 

the survey). All participants were offered information 
about the contents of the survey and about the project 
and all the participants offered their consent for 
research analysis. Data was anonymously collected, 
and the survey was distributed online following 
University Ethics approval -Ethos Ref. 20187/0503. 
The data analysis was carried out using SPSS Ver. 26.0 
and AMOS 24.0 for determining the structural 

equation model.  
 
Participant characteristics  

A convenience sampling method was used to 
approach participants using a ‘Google online form’ 
that was distributed via social network from authors’ 
contact list to five major cities across India. The 
survey was open for five weeks and it comprised of 
306participants (Female 151; Male 155) from five 
main cities in India including Delhi (61; 24-Male/37-
Female), Mumbai(100; 55-M/45-F), Kolkata (52; 18-
M/34-F), Bengaluru (44;24-M/20-F)and Chennai(49; 
32-M/17-F) that also covered city as well as outer 
regions. The participants were from various back 
ground that included 115 healthcare workers or 
physicians; 53 were academics, 46 were from junior 
level academics or health workers, 46 were middle 
management from industry, 45 executives and one 
student. The participants were aged between 20 - 50 
with an average age of 32 years ± 7 (6.6 standard 
deviation). Most of the participants had Master’s 
qualification (n=111), while some had Bachelor’s 
degree (n=86), and the remaining PhD (n=84), PG 
diploma (n=12). A very few were from Higher 
secondary (n=11) and junior level college (n=2) 
qualification.  
 

Table 1 Survey questionnaire 

Construct Items (5- or 7-point likert scale) Purpose 

Health attributes and 
hygiene issues 
 

1. Individual hygiene in rural community 
2. Infections in the community 
3. Common type of infections 
4. Rise of skin disorder or dermatitis in India 

To examine the consumers’ 
current knowledge on 
infections, their concerns, 
and effect on the society  

Community preferences 
of use of antimicrobial 
product 
 

1. Hygiene fabrics with herbal extract reduce 
infections  

2. Requirement of antimicrobial product 
3. Frequency of use of antimicrobial product 
4. Size of the product 
5. Product usage  
6. Preference of environment-friendly products  
7. Purchase sustainable product 
8. Perception of contribution to the society when 

buying environment-friendly products 

To extract user knowledge 
and preferences, 
requirements on 
antimicrobial products as 
well as their view on buying 
sustainable products, which 
are environment-friendly 

Specific preferences of 
antimicrobial textile 
 

1. Reusable preference 
2. Product price  
3. Easy to dispose and biodegradable 
4. Wash and reusability  
5. Made of synthetic raw materials 

In this section, the 
questionnaire examines 
practical issues of product 
consumption, usability, price, 
material composition and 
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RESULTS 

Cronbach’s alpha measures the reliability of the 
internal consistency of items in the questionnaire. The 
analysis shows the overall Cronbach’s alpha was 0.875 
(n=25 items) and alpha based on standardized items 
was 0.886, indicating high reliability of items in the 
questionnaire. Analysis revealed that when items 1, 14, 
16 and 20 were removed alpha improved marginally, 
however, when the remaining other items were 
removed, Cronbach’s alpha reduced marginally (Table 
2). Therefore, based on this analysis, it is 
recommended to retain all the items of the 
questionnaire. 

 
Cronbach’s alpha is used to assess the reliability of the 
instrument, alpha above 0.7 are considered good [37-
39]. The above analysis reveals a high reliability of 
questionnaire. Table 2 also shows the average score for 
all the items. The average item score range was 1.2 to 
2.9 indicating that consumers either strongly agree or 
agree to most of the items enquired via the 
questionnaire. Contrasting to the above, an item was 
scored 3.88 (±1.3 SD) indicating that consumers 
neither prefer a product that is stretchable nor with 
high stretch.   
 

Table 2 Cronbach’s alpha – reliability of items in the questionnaire 
 

Order Item Mean S.D. 
Cronbach's 

Alpha if Item 
Deleted 

1 Individual hygiene in rural community 1.75 1.28 0.88 
2 Infections in the community 1.64 0.88 0.87 
3 Common type of infections 1.94 1.37 0.87 
4 Skin disorder or dermatitis are on a rise in India 2.18 0.62 0.87 

5 Hygiene fabrics with herbal extract 1.51 0.75 0.87 
6 Requirement of antimicrobial product 1.19 0.51 0.87 
7 Frequency of use antimicrobial product 2.55 0.99 0.87 
8 Smaller size of the product 1.52 0.78 0.87 
9 Using the product 2.20 0.77 0.87 

10 Product that is environmentally friendly 2.20 0.77 0.87 
11 Reusable preference 1.94 0.84 0.87 
12 Product price - economical 1.30 0.77 0.87 
13 Easy to dispose and biodegradable 1.60 0.72 0.87 
14 Wash and reuse 2.17 0.64 0.88 
15 Preference of synthetic 2.34 0.86 0.87 
16 Possess strength and durability 2.40 0.92 0.88 
17 Product stretchable 3.88 1.31 0.87 
18 Soft and comfortable 1.24 0.62 0.87 
19 Highly moisture absorbent 1.20 0.62 0.87 
20 Made of organic fibres 1.66 0.68 0.88 
21 Purchase sustainable product 1.83 1.04 0.86 
22 Contribute to the society 1.74 0.92 0.86 
23 Product stays fresh 2.10 0.59 0.87 
24 Antimicrobial clothing 2.17 0.68 0.87 
25 Product with soft texture 1.27 0.55 0.87 

 
Explanatory Factor analysis 

The Principal Component Analysis (PCA) was 
conducted after assessing their suitability on 25-item 
questionnaire that evaluated consumer’s knowledge of 

community rural health and spread of infections and 
their specific requirement of antimicrobial textiles on 
306 participants. All the 15 variables had at least one 
correlation coefficient greater than 0.3, which was 

disposability.  

Physical aspects of the 
antimicrobial product 
(product related 
attributes) 

1. Possess strength and durability 
2. Product to be stretchable 
3. Soft and comfortable 
4. Highly moisture absorbent 
5. Made of organic fibres 
6. Product stays fresh 
7. Product with soft texture 
8. Antimicrobial finish for clothing 

Final part of the survey looks 
at specific attributes of the 
product’s features such as 
durability, ability to absorb 
moisture, finish, texture, type 
of fibre blends, etc.  
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observed using correlation matrix and remaining 10 
items (less than 0.3 correlation coefficient) were 
removed. Kaiser-Meyer-Olkin (KMO) was 0.81, with 
individual KMO measures all in the range 0.69 to 0.88. 
It is reported that KMO above 0.8 is considered 
meritorious [40].It also reveals that sample size was 
large enough to assess the factors. Bartlett’s test of 
sphericity was significant, p<0.0005, (with χ2 - 2035, df 
-105) indicating that the factorizability of correlation 
matrix [40], [41].All the items had communalities 

above 0.4, any lower value below 0.3 suggests removal 
of the item [40] [42] [43]. Principal component analysis 
showed four components with eigen values more than 
one, that explained 31.9%, 15.5%, 9.5%, and 7.5% of 
the total variance, respectively. Scree plot (Fig. 1) 
shows the total variance extracted by each component 
in the questionnaire, and it revealed that four 
components should be retained, the point where the 
line graphs level out as shown.  

 

 
Figure 1 Scree plot – factor analysis 

 
Table 3 Rotated matrix structure for PCA with varimax rotation 

 
Items Component Communalities 

1 2 3 4 

Purchase sustainable product 0.74 -0.11 -0.32 -0.11 0.68 

Contribute to the society 0.73 -0.19 0.02 -0.35 0.69 

Easy to dispose and biodegradable 
0.72 -0.14 -0.17 -0.32 0.67 

Product that is environment-friendly 
0.67 -0.21 -0.32 0.23 0.64 

Product price – economical 0.62 -0.23 0.44 0.09 0.64 

Frequency of use antimicrobial product 
0.62 -0.10 -0.25 -0.08 0.46 

Requirement of antimicrobial product 
0.61 -0.18 0.40 0.06 0.57 

Antimicrobial clothing 0.54 -0.23 -0.32 0.39 0.59 

Hygiene fabrics with herbal extract 
0.47 -0.06 -0.15 -0.39 0.41 

Individual hygiene in rural community 
0.35 0.88 -0.02 0.04 0.90 

Infections in the community 0.47 0.82 0.01 -0.07 0.90 

Common type of infections 0.46 0.77 0.06 0.16 0.84 

Preference of synthetic 0.37 -0.06 0.60 -0.29 0.58 

Reusable product preference 0.42 -0.13 0.54 0.36 0.61 

Skin disorder is on a rise in India 0.46 -0.11 -0.11 0.52 0.51 

The four-component solution explained 64.6% of the 
total variance, component loadings and communalities 

are presented in Table 3.Nine items were loaded on to 
factor 1 that relate to items of consumer awareness of 
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sustainable product and preference on antimicrobial 
product usage; three items loaded on to factor 2 that 
related to rural health in the community and their 
awareness of community health; two items were 
loaded onto factor 3 that related to product related 
attributes and two further items for factor 4 that 
related to product reusability and awareness on rural 
health. The factor analysis had shown 15 items relating 
to four attributes identified earlier in the questionnaire 
were relevant to extract information from the 
community on environment-friendly antimicrobial 
textile.  

Structural equation model analysis  

Further to explanatory factor analysis, a structural 
equation model [SEM] was tested to determine the 
predictor variables towards the purchase of 
environmentally friendly hygiene textiles. Observed 
endogenous variables in the proposed model was 
related to community awareness on individual health, 
hygiene, and common infections in the society; 
preference to purchase sustainable product (made of 
organic fibres), perception of contribution to the 
society when buying sustainable products. Other 
variables include specific product preference – product 
being economical in price; easy to dispose and bio-
degradable. Final construct was related to specific 
product preference and it included hygiene fabrics be 
treated with herbal finish, frequency of using 

antimicrobial product and treatment be available for 
other apparel.  

Chi-square test indicated a significance level 
p<0.001, degree of freedom= 24, χ2 value 51.44. 
CMIN/DF-2.14(ratio values can vary from 3 to 1 for an 
acceptable fit – [44]); Model fit indices include: 
Goodness of fit index [GFI] – 0.96; AGFI [adjusted 
goodness-of-fit index]– 0.93; and comparative fit index 
[CFI] – 0.97. The Root Mean Square Error of 
Approximation [RMSEA] was 0.06 [values should be 
between 0 – 0.08 [45]]. The above analysis indicates a 
good model fit using the data obtained from this study.  

 In the structural model (Table 4), select constructs 
from factor analysis were used, that included four 
latent variables and predictor variables to determine 
the model of fit. From the above analysis it can be 
noted that there is a positive relationship between 
consumers health and environmental concerns and 
their preferences for antimicrobial product that is 
sustainable; standardized path coefficients, ß= 0.10, 
p=0.014, therefore, H1 was supported. Consumers 
awareness within the community also affected their 
product preferences relating to product durability, 
herbal finished hygiene products and clothing (ß=0.96, 
p<0.00), therefore, H2 was supported; similarly, 
consumers within the community also have specific 
product preferences of antimicrobial product that is 
economical, easy to dispose and biodegradable. 
(ß=1.08, p<0.00) and H3 was supported.  

 

Table 4 Structural equation model 

Structural Model  Path 
coefficient 

p value Regression 
weight 

Critical ratio Results 

Health awareness 

community awareness 
0.10 0.014 0.22 2.45 Supported 

Community awareness   

product preference 
0.96 0.000 0.96 7.8 Supported 

Community awareness 

specific preference 
1.08 0.000 1.07 13.01 Supported 

 
A Mann-Whitney test was conducted to determine 

whether any differences exist among consumer 
preferences [based on gender - female/male] toward 
the selection of antimicrobial textiles, where 
preferences were measured using an ordinal variable. 
The distribution of scores for both the groups were 
evaluated for its shape and a ‘similar shape’ resulted in 
determining the differences in the medians of two 
groups [46]. Median preference scores for male and 

female participants were not statistically significant 
(See Table 5). Marginally differences between female 
and male participants also indicate that there is no 
variation in the perception of participants and their 
preferences on antimicrobial textiles remain alike. It 
could be observed that average value of each item is in 
the range 1 to 2, which meant consumers either agree 
or strongly agree to the statement.  
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Table 5 Consumer perception of antimicrobial textile -difference between male and female participants§ 

Item 
Mann-

Whitney 
U test 

Z value 
(95% 

CI) 

Asymptotic 
(2-tailed) 

p-value 

Median Mean 

Male Female Male Female 

1.Individual hygiene in rural 
community 

10929 -0.8 0.42 1 1 1.89 1.60 

2.Infections in the community 10557 -1.3 0.18 2 1 1.73 1.56 
3.Common type of infections 11383 -0.13 0.89 2 2 2.02 1.88 
4.Skin disorder or dermatitis 
are on a rise in India 

11315 -0.33 0.73 2 2 2.20 2.15 

5.Hygiene fabrics with herbal 
extract 

10857 -0.93 0.35 1 1 1.52 1.51 

6.Requirement of 
antimicrobial product* 

12089 1.27 0.20 1 1 1.17 1.21 

7. Frequency of use 
antimicrobial product 

11949 0.75 0.45 2 2 2.52 2.58 

8.Smaller size of the product 12073 0.90 0.36 1 1 1.51 1.52 
9.Using the product* 11390 -0.151 0.88 2 2 2.19 2.20 
10.Product that is 
environmentally friendly 

11390 -0.151 0.88 2 2 2.19 2.20 

11.Reusable preference 11250 -0.34 0.73 2 2 1.95 1.92 
12.Product price - economical 11247 -0.44 0.65 1 1 1.31 1.28 
13.Easy to dispose and 
biodegradable* 

11103 -0.54 0.58 1 1.5 1.58 1.61 

14.Wash and reuse† 10648 -1.3 0.18 2 2 2.22 2.12 
15.Preference of synthetic 10964 -0.94 0.36 2 2 2.35 2.35 
16.Possess strength and 
durability 

11226 -0.40 0.68 2 2 2.37 2.43 

17.Product stretchable 10579 -1.32 0.18 3 3 3.96 3.80 
18.Soft and comfortable* 11321 -0.32 0.75 1 1 1.24 1.24 
19.Highly moisture 
absorbent* 

11380 -0.22 0.83 1 1 1.21 1.18 

20.Made of organic fibres 11412 -0.09 0.92 2 2 1.63 1.68 
21. Purchase sustainable 
product 

11259 -0.31 0.75 2 2 1.87 1.80 

22. Contribute to the society 11294 -0.26 0.79 2 2 1.70 1.78 
23. Product stays fresh 11415 -0.13 0.89 2 2 2.10 2.09 
24. Antimicrobial clothing 11433 -0.08 0.93 2 2 2.17 2.16 
25. Product with soft texture 11251 -0.39 0.69 1 1 1.27 1.26 

§NOTE: Seven-point likert scale:1-Strongly agree; 2- agree; 3-somewhat agree; 4-neither agree or disagree; 5-somewhat 
disagree; 6-disagree; 7-strongly disagree; * Five-point likert scale- 1-always; 2-occassionally;3-sometimes;4-rarely and 5-
never; † Frequency of use: 1-more than five times; 5-only once.   

The consumers were enquired about their 
awareness about the rural community health and 
infections. 96% of participants agreed that spread of 
infection can be prevented. 95.2% agreed that there 
are problems in individual hygiene among the rural 
community. 94.1% believed that skin disorder or 
infections are rising in India. 98.3% also perceived that 
spread of infections can be prevented using hygiene 
fabrics with herbal extract. 84.4% required 
antimicrobial product to improve their personal 
hygiene. When enquired about consumers’ usage, 
68.4% reported that they usually use antimicrobial 
product and most of them (60.3%) preferred a smaller 
size product that is easy to carry. To find about their 
specific usage, consumers were asked to inform their 

typical use, and most of them [94.5%] reported that 
they would use it for wiping face, hand, and other parts 
of the body. 

The consumer’s preference of sustainable and 
environmentally friendly product (made of organic or 
natural materials) was also probed and 89.2% 
preferred antimicrobial product that is made of organic 
source. 92.9% reported that they prefer a sustainable 
and environmentally friendly product. Generally, 
organic clothing is made from natural materials 
without chemicals and safe next to skin [47]. Consumer 
attitude is positively related to purchase intention of 
organic clothing. Consumer green consumption values 
affect their purchase intention as well as their attitude 
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toward organic clothing [26]. 93.2% believed that by 
purchasing sustainable products they contribute to the 
environment or society. It was also interesting to note 
that 93.1% preferred a re-usable product; 96.4% also 
preferred an economical product and 98.7% preferred 
a product that is easy to dispose and be biodegradable. 
The above finding contradicts previous research [13], 
which reported that professionals with improved 
awareness on environmental consciousness (‘dark 
green apparel’ consumers) were willing to pay for eco-
labeled clothing.  

The previous research [28] also noted that price and 
availability of product would enable consumers to get 
involved in organic clothing purchase. 77.5% rarely 
preferred product that is made of synthetic materials 
(polyester). When asked if they wish to re-use a 
product, majority of them (63%) reported that they 
prefer to re-use twice or three times (15.6%). This also 
suggests that consumers are desirous of a durable 
product that lasts longer as most consumers are eager 
to re-use the product. Generally, most consumers from 
India recycle and reuse clothing. Studies evaluating 
women’s concern over environment affects their 
recycling behaviour and eagerness to purchase of 
organic clothing [31,48]. Research that studied key 
challenges and barriers to changing consumer attitude 
towards the purchase of sustainable clothing, 
suggested that not only providing information to 
consumer is essential but also ensuring it has a wider 
cultural and social context of their lives. In addition, 
ensuring that such products are easily available and 
encouraging reusage or repairing it, and increasing 
their longevity [49].  

The consumer preferences of specific product 
attributes such as strength, softness, comfort, ability to 
wick moisture away, and the ability to stay fresh were 
also probed. Most of the participants [80.2%] preferred 
a product that is durable and stronger; 98.7% 
preferred a product that is soft and comfortable next to 
the skin. 88% preferred a highly absorbent product 
and 96.7% preferred a product made of organic fibres 
such as cotton. This shows that consumers are specific 
in their preference when it comes to choosing their 
hygiene product. The product specific perception from 
consumers also show that their expectations are high, 
besides being environmentally friendly product and 
this finding is in line with other studies [7] that 
reported product should be appealing and product be 
soft in texture [31]. 

DISCUSSION AND CONCLUSION 

The prior work which documented green behaviour 
had an influence on consumers green apparel buying 
behaviour, whilst Indian youth were not influenced by 
peers; consumers’ green apparel knowledge did not 

influence their buying behaviour due to their limited 
knowledge on apparel manufacturing. Consumers who 
try to minimize negative impact on environment and 
their experience on using green products could become 
a predictor of Indian youth buying behaviour of green 
products [15]. Some study reported green attitude of 
consumer would influence green purchase intention. 
Indian consumer environmental knowledge is also 
influenced by government and non-government 
initiatives, and peer influence [50]. Other report added 
that Indian consumers’ knowledge with an organic 
product influenced purchase; availability of organic 
clothing as a fashionable item would also influence 
purchase [28]. Consumers who have previous exposure 
to green products would act in an environmentally 
friendly manner [31]. However, these studies have 
either been looking at organic or green apparel alone 
or were not focused on hygiene textiles improving 
one’s health resulting in a heterogenous literature. In 
this study, we evaluated the consumer perception on 
environmentally friendly antimicrobial on a group of 
participants [included various stakeholders – 
healthcare workers, industry, etc.] from various Indian 
cities using a questionnaire.   

The survey instrument developed to understand the 
current knowledge/awareness of consumer on rural 
health and issue in the community; awareness of 
sustainable and environmentally friendly textiles; and 
specific preferences on the usage of antimicrobial 
products identify consumers’ specific requirements 
(product related attributes) has demonstrated high 
internal consistency as shown through Cronbach’s 
alpha 0.87. Factor analysis revealed four components 
with eigen values more than one, that explained 64.6% 
of the total variance. Questionnaire had shown strong 
loadings on component 1 with consumer awareness of 
sustainable product, its usage and preference on 
antimicrobial product price and quality; rural health 
and community issues items on component 2; product 
related attribute on component 3 and product 
reusability and awareness on rural health on 
component 4. This demonstrated good scale reliability 
and relevance to the cohort studied. In addition, the 
structural equation model showed good fit and the 
hypotheses were well supported.  

 Our study indicates that consumers’ awareness of 
rural health and hygiene could influence their 
knowledge and affect their purchase behaviour and 
majority prefer environmentally friendly antimicrobial 
textiles made of organic fibres with herbal finish to 
improve personal hygiene. Furthermore, our findings 
show that consumers believe that purchasing 
sustainable products they are contributing to the 
society or the environment. Consumers also preferred 
re-usable product, as opposed to disposable item, that 
is durable, economical, and easy to dispose and 
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biodegradable. Mann-Whitney tests to determine any 
difference exists between genders showed no 
statistical significance indicating their perception on 
antimicrobial textiles remain similar.  

 These findings extend those of previous reports and 
therefore, indicate the benefit of evaluating consumer 
perception from a wide range of consumer group on 
environmentally friendly antimicrobial textiles that 
will facilitate stakeholders during design, development, 
and promotion of such eco-friendly antimicrobial 
textiles. Notably, this is the first study to our 
knowledge to address the importance of various 
attributes while determining consumer awareness and 
knowledge on sustainable textiles. This approach 
provides evidence on consumer group from five major 
cities in India indicating their specific preferences on 
eco-friendly antimicrobial textiles. However, there are 
some limitations within this research, including survey 
being a cross-sectional study, where the study collated 

data only once from the consumers, had a smaller 
representative group from a population in India. 
Future studies should therefore include a follow up 
study on a larger representative cohort to explore 
whether consumers’ perception retain over a longer 
period and, also to evaluate whether these aspects help 
to improve consumption of environmentally friendly 
textiles.  
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