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ABSTRACT

	
Aims: Fortification is a method of adding minerals and micronutrients in food products. The study focuses on awareness level and factors that influence fortified rice purchases through the Public Distribution System (PDS) in Coimbatore.
[bookmark: _GoBack]Study design: Explorative research design
Place and Duration of Study: Coimbatore was the study area and this study was conducted between the time period of November 2025 to February 2026
Methodology:A purposive sample method was used to gather primary data from 130 consumers across five zones of Coimbatore district using a scheduled interview. Factor analysis was employed to identify the primary factors that influence the purchase and consumption of fortified rice.
Results:The findings revealed that nearly 68 per cent of consumers were less aware about the health benefits of fortified rice. Factor analysis identified five major components which includes Nutritional & Health Motivation, Availability & Price Convenience, Perceived Quality & Value, Sensory Experience and Peer & Community Influence which explained 81.88 per cent of the total variation. Nutritional and health motivation appeared as the most impactful factor, emphasizing the role of enhanced micronutrients, immune advantages, and product trust in promoting adoption. 
Conclusion: The findings emphasize the necessity of targeted awareness initiatives, sustained affordability and accessibility, improved product quality and sensory attributes, and leveraging community influence to increase consumer acceptance and use of fortified rice, thereby contributing to better nutrition and public health outcomes.
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1. INTRODUCTION 

Food fortification is the purposeful addition of essential minerals and vitamins to staple foods such as rice, wheat flour, salt and edible oil in order to safeguard against nutritional deficiencies and promote public health, particularly among vulnerable populations (Kaur et al., 2022). Malnutrition is a serious problem in India, with over 80 per cent of the population suffering from one or more nutritional deficiencies (Kumar et al., 2025). According to national statistics, over 50 per cent of reproductive-age women and over two-thirds of children below the age of five are anaemic. Due to the fact that over 65 per cent of the population consumes rice on a daily basis, iron-fortified rice provides a realistic, culturally acceptable method to address malnutrition without altering dietary habits (Kaur et al., 2022). To combat high anaemia rates, the Indian government distributes rice fortified with iron, folic acid, and vitamin B12 through welfare programmes such as the Public Distribution System (PDS), PM Poshan (Mid-Day Meal) programme, and Integrated Child Development Services (ICDS) (Karthicket al., 2023). The initiative started with experimental projects in 2019 and was rapidly accelerated up in 2021 with a commitment to deliver fortified rice through all food security initiatives, with the goal of reaching national coverage by 2024. Only eight countries have made rice fortification mandatory worldwide, highlighting its rising popularity as a cost-effective public health intervention (OECD Regulatory Policy Committee, 2024). India and China account for more than half of global rice output (IREF, 2025).
The Food Safety and regulations Authority of India (FSSAI) monitors rice fortification regulations, mandating specific amounts minerals and nutrients, as well as stringent quality assurance for both government-distributed and privately distributed rice (FSSAI, 2018). While the private sector contributes to production and limited sale, most fortified rice reaches households through government channels (Nandeep et al., 2024). However, limited public knowledge remains a significant obstacle. Some of the beneficiaries are unaware of the benefits and misconceptions such as the false belief that fortified rice contains "plastic grains". In other circumstances, most of them were used fortified rice for animal feed. The problem focuses on the low awareness among PDS beneficiaries regarding the benefits and purpose of fortified rice and it also addresses the need to identify key factors that drive its purchase and consumption of fortified rice. The aim of this study is
1. To analyze the level of consumer awareness about fortified rice distributed through public distribution system.
2. To determine the key factors influencing the purchase and consumption of fortified rice from public distribution system.
	Building on these objectives, this research aims to provide information on the problems and opportunities associated with improving the scope and effectiveness of fortified rice programs. By exploring gaps in consumer awareness and the factors that influence consumer purchase and consumption of fortified rice, the research aims to help improve nutrition and health outcomes for vulnerable communities.

2. material and methods 

The present study was conducted in five zones (North, South, East, West and Central as per municipal corporation) of Coimbatore district and the primary data was collected through a well-structured interview schedule provided to consumers purchasing fortified rice in the public distribution system across the five zones between the time period of November 2025 to February 2026. A widely accepted ratio for sample determination is 10 samples per indicator variable (N: p rule) (Nunnally et al., 1967; Wang et al., 2019). So, the sample size for this study is considered as 130 samples (i.e., 13 variables * 10 samples). Analytical tools, such as percentage analysis, were utilized for analysing demographic details, consumer awareness levels, and factor analysis was used to identify and understand the factors influencing consumer purchase and consumption of fortified rice in the public distribution system using SPSS software. The factor analysis can be expressed as
Xi = Aij.F1 + Ai.2F2 + Ai.3F3 +…………+Aim.Fm + Vi Ui

Where, 
Xi = ith Standardized variable. Where i= 1,2,3……k variables
Aij = Standardized multiple regression coefficient of variable ‘i’ on common factor ‘j’. 
F = Common factor. Where j= 1,2,3…...m Number of common factor.
Vi = Standardized regression coefficient of variable ‘i’ on unique factor. 
Ui = The unique factor for variable ‘i’. 
M = Number of common factors.  (Nandeep et al., 2024

3. results and discussion

In this section, the data gathered from 130 sample respondents were analyzed, tabulated and interpreted. The demographic particulars of the sample respondents are given in Table 1.
Table 1.	Demographic details of Sample Respondents
	[bookmark: table1]S. No.
	Particulars
	Category
	No. of Sample Respondents
	Percentage

	1
	Gender
	Male
	75
	58.00

	
	
	Female
	55
	42.00

	2
	Age 
(in years)
	Less than 20 years
	10
	7.70

	
	
	21–30 years
	42
	32.30

	
	
	31–40 years
	22
	16.90

	
	
	41–50 years
	31
	23.80

	
	
	More than 50 years
	25
	19.20

	3
	Education
	Primary Education
	6
	4.62

	
	
	Secondary Education
	4
	3.08

	
	
	Higher Secondary
	9
	6.92

	
	
	Graduate
	102
	85.38

	4
	Profession
	Private sector
	45
	34.60

	
	
	Public sector
	48
	36.90

	
	
	Business
	27
	20.80

	
	
	Housewife
	10
	7.70

	5
	Family Income
(in Rs.)
	Up to 20,000
	11
	8.50

	
	
	20,001–30,000
	15
	11.50

	
	
	30,001–40,000
	21
	16.20

	
	
	40,001–50,000
	32
	24.60

	
	
	Above 50,000
	51
	39.20

	
	Total
	130
	100.00



It is inferred from the Table 1 that most of the sample respondents are male (58 per cent) followed by female (42 per cent). In the age category, most of them falls under age group between 21 to 30 years (32.30 per cent), followed by 41 to 50 years (23.80 per cent), more than 50 years (19.20 per cent), 31 to 40 years (16.90 per cent) and less than 20 years (10 per cent). With respect to education, most of them were graduates (63.10 per cent) and employed in public sector (36.90) with nearly 51 per cent of the sample respondents earning above Rs.50,000 monthly.  (Karthicket al., 2023).The socio-demographic profile of the 130 respondents reveals a fairly balanced gender distribution, with 58% male and 42% female participants, enabling meaningful insights into consumption behavior across genders. The age composition shows that a majority of respondents belong to the 21–30 years group (32.30%), followed by 41–50 years (23.80%) and above 50 years (19.20%), indicating a mix of young and middle-aged consumers. Younger individuals are generally more inclined toward convenience-oriented food habits due to dynamic lifestyles, as supported by Dhillon and Munjal (2022). Educationally, the sample is highly qualified, with 85.38% being graduates, suggesting a higher level of awareness regarding food safety, nutrition, and product quality, which aligns with the guidelines emphasized by the Food Safety and Standards Authority of India (FSSAI). Such a well-educated sample also supports the application of advanced analytical techniques like multivariate data analysis (Hair, 2009).
In terms of occupation, respondents are mainly from the public sector (36.90%) and private sector (34.60%), followed by business (20.80%) and housewives (7.70%), indicating that most participants have structured work environments that may encourage reliance on convenience foods. Income distribution further shows that a significant proportion earns above ₹50,000 (39.20%), followed by 24.60% in the ₹40,001–50,000 range, reflecting strong purchasing power and a higher likelihood of spending on processed and value-added foods. These findings are consistent with earlier studies (Kumar et al., 2009; Kaur et al., 2022), which highlight the influence of income and occupation on food consumption patterns. Overall, the dominance of young, educated, and high-income respondents suggests a strong inclination toward convenience and health-oriented food choices, while also providing a reliable basis for advanced statistical analyses such as factor analysis and structural equation modeling (Kaiser, 1970; Nunnally et al., 1967; Wang & Wang, 2019).

Table 2. Consumer Awareness Level of Fortified Rice

	[bookmark: table2]S. No
	Particulars
	No. of Respondents
	Percentage

	1
	Highly Aware
	15
	11.5

	2
	Moderately aware
	27
	20.76

	3
	Less Aware
	88
	67.69

	Total
	130
	100



Factor analysis was employed in this study as a powerful multivariate statistical tool to simplify complex consumer preference data by identifying the underlying latent variables that influence buying behavior. This tool is especially useful when dealing with several interrelated observable variables, as it assists in reducing dimensionality and revealing significant constructs that influence consumer decisions (Hair et al., 2009).The level of awareness among the respondents indicates that a majority possess limited knowledge regarding the subject under study. Out of 130 respondents, 67.69% fall under the “less aware” category, while 20.76% are “moderately aware” and only 11.5% are “highly aware.” This distribution clearly shows that awareness levels are relatively low among the sample population. Such low awareness may be attributed to insufficient exposure to information, lack of effective communication strategies, or limited consumer education initiatives. According to the Food Safety and Standards Authority of India (FSSAI), awareness plays a crucial role in enabling consumers to make informed and healthy food choices, and lower awareness levels can hinder the adoption of safe and nutritious practices.
These findings are consistent with earlier studies, which highlight that awareness significantly influences consumer behavior and decision-making. Dhillon and Munjal (2022) emphasized that consumers with higher awareness levels are more likely to adopt convenience and health-oriented food products. Similarly, research by Tuyizere and Gustafson (2023) and Wu and Yu (2025) indicates that knowledge and awareness directly impact food choices and preferences. The predominance of low awareness in the present study suggests the need for targeted educational programs, awareness campaigns, and policy interventions to improve consumer understanding. Enhancing awareness can ultimately lead to better acceptance of improved food products, including fortified and value-added foods, thereby supporting public health outcomes (Kaur et al., 2022).
 The results of KMO and Bartlett's Test is given in Table 3.
Table 3.KMO and Bartlett's Test
	[bookmark: table3]KMO and Bartlett's Test

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	0.688

	Bartlett's Test of Sphericity
	Approx. Chi-Square
	1573.543

	
	Sig.
	0.000



Table 3. KMO and Bartlett's TestIt could be evident from the Table 2 that only 11.53 per cent of the sample respondents were highly aware, with an advanced knowledge about the fortification concept and health benefits, as well as important additional nutrients. Nearly 20.76 per cent of the sample respondents were moderately aware, indicating they were familiar with fortified rice yet had only a limited knowledge. The majority of the sample respondents were less aware (67.69%) showing less knowledge about fortification concepts. This prevalence of poor knowledge need for focused communication initiatives and consumer education to improve understanding and promote the use of fortified rice.According to Kaiser's (1970) norms, KMO values over 0.50 are typically suitable for factor analysis. It was evident from the Table 3 that Kaiser-Meyer-Olkin measure of sampling adequacy score of 0.688 is considered as moderate, which is implying that the sample size and correlations between variables are satisfactory for factor analysis. Bartlett's Test of Sphericity determines if the correlation matrix varies significantly from an identity matrix. The chi-square value of 1573.543, with a p-value of 0.000 (less than 0.05), shows correlations between variables are statistically significant. The total variables explained using the principal component analysis is given in Table 4.
From Table 4, it is seen that the principal component analysis identified five components having eigenvalues more than one, which together demonstrate 81.88 per cent of the total variance. Component 1 had the highest variance of 26.867 per cent, followed by Component 2 with 19.891 per cent of variance, Component 3 with 16.721 per cent of variance, Component 4 with variance of 10.671 per cent, and Component 5 with variance of 7.36 per cent. The high cumulative variance indicates that the extracted components sufficiently describe the dataset and are suitable for further interpretation.  The screen plot figure is depicted in Figure1.   (Karthicket al., 2023). 




Table 4. Total Variables Explained (Principal Component Analysis)

	[bookmark: table4]Component
	Initial Eigenvalues
	Extraction Sums of Squared Loadings
	Rotation Sums of Squared Loadings

	
	Total
	Variance %
	Cumulative %
	Total
	Variance %
	Cumulative %
	Total
	Variance %
	Cumulative %

	1
	3.493
	26.867
	26.867
	3.493
	26.867
	26.867
	3.097
	23.821
	23.821

	2
	2.586
	19.891
	46.758
	2.586
	19.891
	46.758
	2.864
	22.029
	45.850

	3
	2.174
	16.721
	63.479
	2.174
	16.721
	63.479
	2.211
	17.009
	62.860

	4
	1.387
	10.671
	74.150
	1.387
	10.671
	74.150
	1.413
	10.867
	73.726

	5
	1.006
	7.736
	81.886
	1.006
	7.736
	81.886
	1.061
	8.160
	81.886

	6
	0.695
	5.348
	87.234
	
	
	
	
	
	

	7
	0.611
	4.701
	91.935
	
	
	
	
	
	

	8
	0.560
	4.309
	96.244
	
	
	
	
	
	

	9
	0.183
	1.410
	97.653
	
	
	
	
	
	

	10
	0.129
	0.990
	98.643
	
	
	
	
	
	

	11
	0.108
	0.831
	99.475
	
	
	
	
	
	

	12
	0.044
	0.339
	99.814
	
	
	
	
	
	

	13
	0.024
	0.186
	100.000
	
	
	
	
	
	

	Extraction Method: Principal Component Analysis.


The results of the Principal Component Analysis (PCA) reveal that five components have eigenvalues greater than 1, indicating their significance based on Kaiser’s criterion (Kaiser, 1970). The first component explains 26.867% of the total variance, followed by the second (19.891%), third (16.721%), fourth (10.671%), and fifth component (7.736%). Together, these five components account for a cumulative variance of 81.886%, which is considered highly satisfactory in social science research, as it captures the majority of the information present in the dataset. The remaining components (6 to 13) have eigenvalues less than 1 and contribute minimally to the explained variance, hence they are not retained for further analysis. This supports the dimensionality reduction objective of PCA, ensuring that only the most meaningful factors are considered (Hair, 2009).
After rotation, the variance is more evenly distributed among the five retained components, with the first rotated component explaining 23.821%, the second 22.029%, the third 17.009%, the fourth 10.867%, and the fifth 8.160% of the variance, maintaining the same cumulative variance of 81.886%. Rotation improves interpretability by redistributing the variance without altering the total explained variance (Hair, 2009). The adequacy of extracting five components is further supported by psychometric theory (Nunnally et al., 1967) and advanced modeling approaches such as structural equation modeling (Wang & Wang, 2019). Overall, the results indicate a strong factor structure, suggesting that the variables can be effectively grouped into five underlying dimensions, which can be used for further analysis and interpretation in the study.


Figure 1. Screen Plot

The screen plot displays the eigenvalues for each of the dataset's main components. The first five components have eigenvalues greater than one, which indicates they acquire most of the appropriate variance among the 13 variables, and it is also shown by the clear "elbow" following the fifth component, which means that the remaining components explain only a small amount of the variance and are less important. This pattern indicates that it is desirable to hold onto the first five components. The results of rotated component matrix are tabulated in Table 5. (Karthicket al., 2023).

Table 5. Rotated Component Matrix
	[bookmark: table5]Variables
	Component

	
	1
	2
	3
	4
	5

	Additional Micronutrients
	0.959
	0.068
	0.052
	0.005
	0.078

	Improve immunity 
	0.949
	0.073
	0.093
	0.039
	0.070

	Family Health Concerns
	0.934
	0.031
	0.030
	-0.017
	0.099

	Product trust
	0.609
	0.070
	-0.015
	-0.003
	-0.412

	Easy Availability
	0.077
	0.983
	0.011
	0.051
	-0.009

	Easy Accessibility
	0.048
	0.975
	0.031
	0.032
	0.000

	Affordability
	0.077
	0.955
	0.044
	0.057
	0.008

	Quality
	0.064
	0.022
	0.925
	-0.041
	-0.100

	Good value for money
	0.050
	-0.001
	0.857
	-0.076
	-0.116

	Good shelf life
	0.022
	0.058
	0.769
	0.182
	0.085

	Taste
	0.043
	-0.015
	0.031
	0.830
	0.047

	Aroma
	-0.028
	0.119
	0.018
	0.821
	-0.029

	Peer influence
	0.097
	0.017
	-0.108
	0.017
	0.915

	Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization.


The rotated component matrix indicates that each variable loads significantly on each component, indicating a robust factor structure. In the social sciences, factor loadings of 0.50 or higher are generally considered relevant (Hair et al., 2019). Loadings exceeding 0.50 are typically viewed as practically significant for interpretation, while loadings below this threshold may suggest a weak relationship, thereby reducing the clarity and reliability of the factor solution. The Table 5 indicates that each component is well-defined by its corresponding variables, enhancing the validity and interpretability of the findings. The first component had four factor loadings with Eigen value more than 0.5 followed by three factor loadings in second component, three factor loadings in third component, two factor loadings fourth component and one factor loading in fifth component. These components were given suitable component names depending on their factor loadings which is given in Table 6.
Table 6. Component Naming
	[bookmark: table6]Components
	Variance %
	Variables

	Nutritional & Health Motivation
	26.867

	Additional Micronutrients

	
	
	Improve immunity 

	
	
	Family Health Concerns

	
	
	Product trust

	Availability & Price Convenience
	19.891

	Easy Availability

	
	
	Easy Accessibility

	
	
	Affordability

	Perceived Quality & Value
	16.721

	Quality

	
	
	Good value for money

	
	
	Good shelf life

	Sensory Experience
	10.671

	Taste

	
	
	Aroma

	Peer & Community Influence
	7.736
	Peer influence


It is concluded from the Table 6 that five components explain the variance in consumer preference for fortified rice. Nutritional & Health Motivation was the most influential factor, accounting for 26.867 per cent of the variation because of reasons like additional micronutrients, improved immunity, family health concerns, and product trust. Availability & Price Convenience accounted for 19.891 per cent of variance, indicating the importance of easy availability, accessibility, and affordability. Perceived Quality & Value contributed 16.721 per cent of variance, characterized by perceptions of quality, good value for money, and long shelf life. Sensory Experience accounted for 10.671 per cent of variance, influenced by taste and aroma, whereas Peer & Community Influence explained 7.736 per cent of variance, formed solely by peer recommendations. Together, these components represent the primary characteristics driving customer acceptance and purchase of fortified rice. 

4. Conclusion

It is concluded from the study that the primary influencing component was nutritional and health motivation, which comprises variables such as additional micronutrients, improved immunity, family health concerns, and product trust, emphasizing the importance of nutritional awareness in food choices. Some research reveals that actively addressing health outcomes during food selection results in better nutritional quality decisions, showing an increasing consumer concern for health and well-being (This aligns with evidence that health motivation is a primary driver of consumption for fortified and functional foods. Availability & Price Convenience is the second significant component due to the easy availability of fortified rice in the public distribution system at affordable prices. Sensory experiences, notably taste and aroma, also impact customer behavior, which is consistent with studies that sensory qualities promote purchase intention and consumer satisfaction (Finally, peer & community influence influences purchase through peer recommendations, stating findings that social norms and networks guide food choices by offering information and reducing uncertainty (ollectively, these factors reveal that consumer behavior toward fortified rice derives from a combination of health awareness, economic concerns, sensory preferences, and social dynamics, affording practical insights to improve adoption and public health outcomes. The findings from this study will be helpful for policymakers and government organizations to establish effective approaches for promoting fortified rice through the Public Distribution System.
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