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ABSTRACT

Background: Frontofpackage labelling (FOPL) is an emerging public health strategy to enable consumers to make
informed dietary choices. Howewver, awareness, perception, and utilization of such labels remain variable across
populations.

Objectives: The present study aimed to assess the knowledge, attitude, and practice (KAP) regarding FOPL among
adults in the urban field practice area of a tertiary care centre in Swraram, Hyderabad, and to examine
sociodemographic factors influencing FOPL use.

Materials and Methods: A crosssectional study was conducted from May to August 2025 among 360 adults
selected through systematic random sampling. Data were collected using a pretested semi-structured questionndire
covering sociodemographic details, awareness, attitude, and practice of FOPL. Knowledge scores were computed, and
associations between demographic variables and KAP outcomes were analyzed using chi-square tests, correlation
analysis, and multivariable logistic regression.

Results: Among 360 participants, 47.2% reported regularly reading FOPL, with the highest readership observed in
the 30-44 years age group (57.1%) and the lowest among those >60 years (33.3%) (p = 0.02). Educational status
significantly influenced awareness, with graduates and above showing the highest awareness (67.9%). Income was
positively associated with frequent purchasing of packaged foods, particularly in high-income groups (87.5%).
Simplified labels such as trafficlight and health-star schemes were more effective in guiding purchase decisions (75.0%)
compared to nutrition facts panels (60.0%). Significant positive correlations were noted among knowledge, attitude,
and practice scores (p < 0.001).

Conclusion: Awareness and utilization of FOPL among adults in this urban community were moderate, with
education and awareness being strong predictors of positive attitudes and practices. Strengthening consumer-friendly
FOPL policies and educational interventions could enhance healthier food choices and support nutrition-related public
health goals.

Keywords: Frontof-package labelling, Knowledge, Attitude, Practice, Nutrition, Packaged foods, Consumer
behavior, Hyderabad

INTRODUCTION

The increasing burden of non-communicable diseases (NCDs) such as obesity, diabetes mellitus,
cardiovascular diseases, and certain cancers has emerged as a major global public health challenge in
recent decades. According to the World Health Organization (WHO), NCDs account for more than 70%
of global mortality, with a substantial proportion of these deaths occurring in low- and middle-income
countries (LMICs) [1]. Unhealthy dietary practices, particularly the excessive consumption of packaged
foods high in sugar, salt, and saturated fats, have been identified as one of the leading contributors to this
rising epidemic [2]. The rapid pace of urbanization, globalization of food markets, and lifestyle changes
have significantly increased the availability and consumption of processed and packaged food items,
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especially in urban populations [3]. Consequently, there is an urgent need for effective public health
interventions that can guide consumers toward making healthier food choices.

Front-of-package labels (FoPLs) have emerged asa globally recognized strategy to improve nutritional
literacy and influence consumer behavior at the point of purchase [4]. FoPLs are simplified nutrition
labels displayed prominently on the front of packaged food items, designed to provide quick, accessible,
and easy-to-understand information about the nutritional quality of food products. These labels aim to
bridge the gap between complex nutritional information typically provided in back-of-package labels and
the consumer’s ability to interpret this information [5]. Evidence from several countries suggests that well-
designed FoPLs can effectively reduce the purchase and consumption of unhealthy foods and promote
healthier dietary choices [6].

Different models of FoPLs have been implemented worldwide, ranging from nutrient-specific formats
such as “traffic light labeling” and “guideline daily amounts” to interpretive formats like “health star
ratings” and “warning labels” [7]. Studies indicate that interpretive labeling systems, such as warning labels
and star ratings, are more effective in influencing consumer understanding and purchasing behavior
compared to purely informational systems [8]. In 2014, Chile became the first country to mandate
warning labels on packaged foods high in sugar, salt, calories, and saturated fat, which demonstrated
significant reductions in the consumption of sugar-sweetened beverages and high-calorie foods [9].
Following such international evidence, several countries, including India, have considered implementing
standardized FOPL regulations as part of broader national nutrition policies.

In India, the burden of dietrelated NCDs has been increasing alarmingly, particularly in urban
populations where lifestyle and food habits have undergone marked transitions [10]. Despite existing
regulatory requirements for nutrition labeling, studies indicate that consumer awareness, comprehension,
and utilization of nutrition information remain suboptimal. Many consumers either ignore nutritional
information or are unable to interpret it due to low health literacy levels [5]. The Food Safety and
Standards Authority of India (FSSAI) has recognized this gap and has been working toward introducing
mandatory FOPL systems to encourage healthier dietary practices and reduce NCD risk factors among
the Indian population [2]. However, the success of such initiatives depends not only on regulatory
enforcement but also on the population’s knowledge, attitudes, and practices (KAP) regarding nutrition
labels.

Assessing the KAP of the urban adult population toward FoPLs is crucial for several reasons. First, it
provides insight into the extent of awareness and understanding of nutrition labels, which can guide
policymakers in designing appropriate labeling systems tailored to the local population’s needs. Second,
it helps identify gaps in consumer attitudes, such as the perceived importance of FoPLs in making food
choices. Finally, understanding actual practicesswhether individuals use FoPLs while purchasing
packaged foods—offers valuable evidence for evaluating the potential impact of FoPLs on dietary
behaviors. Studies from other countries have shown that while awareness of FoPLs is often high, actual
usage in daily decision-making may be limited due to competing influences such as taste, cost, and brand
loyalty [6,7]. Therefore, a comprehensive assessment of KAP in the Indian urban context is essential to
determine how FoPLs can be effectively integrated into public health strategies aimed at reducing the
burden of NCDs.

Urban field practice areas of tertiary care centers represent unique settings for such studies, as they capture
populations that are typically exposed to diverse food environments, ranging from traditional fresh
markets to modern supermarkets offering highly processed and packaged foods. Adults in these settings
often face competing demands of convenience, affordability, and health considerations when making
food choices. Understanding their perspectives on FoPLs will not only inform local health education
initiatives but also contribute to national policy discussions on nutrition labelling.

The present study aims to assess the knowledge, attitude, and practice (KAP) regarding front-of-package
labelling (FOPL) on packaged foods among the adult population residing in the urban field practice area
of a tertiary care centre in Suraram, Hyderabad. Specifically, the study seeks to evaluate the extent to
which adults are aware of the purpose and importance of FOPL, their perceptions and attitudes towards
using such labels while making food choices, and their actual practices in interpreting and applying the
information provided on these labels. Furthermore, the study intends to identify and analyse the probable
sociodemographic factors such as age, gender, educational status, and socioeconomic background that
may influence the level of knowledge, attitude, and practice related to FOPL. This will help in
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understanding gaps and determinants in consumer behaviour, thereby guiding future interventions for
promoting healthier dietary practices.

MATERIALS& METHODS

Study design: Cross-sectional study.

Study setting: Urban field practice area of a tertiary care center.

Study duration: 3 months [21-05-2025 to 21-08-2025]

Inclusion Criteria:

° Adults aged 18 years and above of either gender who are literate and able to purchase or
consume packaged foods at least once a month.

° Permanent residents (>6 months of stay).

° Individuals who provide written informed consent.

Exclusion Criteria

° Individuals who are healthcare professionals and/or nutritionists.

° Bedridden individuals.

Sample Size:

Sample Size (n) =Z* P *Q/ L*(Z = 1.96)

P (Expected prevalence) = 0.7[11]

Q(1-P)=0.3

L (absolute error) = 5 %

Optimum sample size = 360. This calculation is predicated on the assumption that 70% of the
population exhibits knowledge about food labels, with an anticipated response rate of 90%. This sample
size will enable the estimation of the population proportion with a 95% confidence level and an
absolute precision of +5%.

Sampling technique: Systematic random sampling.

Total households in the study area (N): 3579 Sampling interval (k): k=N/n=3579/360<9.9 = 10. Using
“RAND()” command on excel, a random number is generated between 1 to 10 and it will be the starting
point of choosing the household and every 10th household will be chosen into the study. There assumed
to be on an average 1-2 adults per household and only one (01) adult individual is randomly chosen per
household. If in any household, the study participant isn’t available or the house is locked or not meeting
the inclusion criteria, then the next immediate household is taken and the next household is chosen
following the sampling interval. This sampling technique will be followed till the desired sample size is
met.

Procedure for data collection:

Informed consent will be taken from the study participants after explaining the objectives of the study,
and strict confidentiality will be ensured to all the study participants. The data collection will be done
using an interviewer-administered semi-structured prevalidated questionnaire [11] to the study
participants.

Statistical Analysis: -

For statistical analysis, data were initially entered into a Microsoft Excel spreadsheet and then analysed
using SPSS (version 27.0; SPSS Inc., Chicago, IL, USA) and GraphPad Prism (version 5). Numerical
variables were summarized using means and standard deviations, while Data were entered into Excel and
analysed using SPSS and GraphPad Prism. Numerical variables were summarized using means and
standard deviations, while categorical variables were described with counts and percentages. Two-sample
t-tests were used to compare independent groups, while paired t-tests accounted for correlations in paired
data. Chi-square tests (including Fisher’s exact test for small sample sizes) were used for categorical data
comparisons. P-values < 0.05 were considered statistically significant.

RESULT
Table 1. Age distribution and regular reading of FOPL
Age group (years) 0 (%) Regularly reac(ls/ fOPL —Yesn | Regularly reail(; )FOPL —Non Povalue
18-29 120 (33.3) 50 (41.7) 70 (58.3) 0.02
30-44 140 (38.9) 80 (57.1) 60 (42.9) )
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45-59 70 (19.4) 30 (42.9) 40 (57.1)
>60 30 (8.3) 10 (33.3) 20 (66.7)
Total 360 (100) 170 (47.2) 190 (52.8)
Table 2. Gender distribution and regular reading of FOPL
Gender n (%) Regularly reads FOPL — Yes n Regularly reads FOPL — No n
(%) (%)
Male 190 (52.8) 90 (47.4) 100 (52.6)
Female 170 (47.2) 80 (47.1) 90 (52.9)
Total 360 (100) 170 (47.2) 190 (52.8)

P-value (x2) = 0.65 (no significant difference by gender).
Table 3. Education level and awareness of FOPL

Education level n (%) Aware of FOPL — Yes n (%) Aware of FOPL — No n (%)
Up to secondary 120 (33.3) 60 (50.0) 60 (50.0)
Higher secondary 100 (27.8) 70 (70.0) 30 (30.0)
Graduate and above 140 (38.9) 95 (67.9) 45 (32.1)
Total 360 (100) 225 (62.5) 135 (37.5)

P-value (}?) for association = 0.01.
Table 4. Monthly household income and weekly purchase of packaged foods

Monthly income category o Purchase packaged foods weekly Purchase < weekly —
(INR) n (%) — Yes n (%) No n (%)
Low (<20,000) 130 (36.1) 70 (53.8) 60 (46.2)
Middle (20,000-50,000) 150 (41.7) 120 (80.0) 30 (20.0)
High (>50,000) 80(22.2) 70 (87.5) 10 (12.5)
Total 360 (100) 260 (72.2) 100 (27.8)

P-value (x2) = <0.001 (higher income associated with more frequent purchases).
Table 5. Knowledge score (out of 10) by gender — mean + SD

Group Mean knowledge score (+ SD) n
Male 6.8+2.1 190

Female 7.1+£2.0 170
Total 6.95 + 2.05 360

Comparison: Independent samples t-test — p = 0.04 (female participants had slightly higher mean

knowledge).
Table 6. Attitude towards FOPL by education level
Education level Favourable n (%) Neutral n (%) Unfavourable n (%) Total
Up to secondary 40 (33.3) 50 (41.7) 30 (25.0) 120
Higher secondary 55 (55.0) 30 (30.0) 15 (15.0) 100
Graduate and above 90 (64.3) 35(25.0) 15 (10.7) 140
Total 185 (51.4) 115 (31.9) 60 (16.7) 360

P-value (x2) = 0.005 (more educated participants hold a favourable attitude).
Table 7. Frequency of reading FOPL and presence of non-communicable diseases (NCDs)

Frequency reading Opverall n Participants with NCDs Participants without NCDs
FOPL (%) (n=90) n (%) (n=270) n (%)
Always 80 (22.2) 20(22.2) 60 (22.2)

Often 90 (25.0) 30 (33.3) 60 (22.2)
Sometimes 100 (27.8) 25(27.8) 75 (27.8)
Never 90 (25.0) 15 (16.7) 75(27.8)
Total 360 (100) 90 (100) 270 (100)

P-value ()2) = 0.12 (no statistically significant association between self-reported NCD status and reading

frequency).
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Table 8. Type of FOPL noticed and whether FOPL influenced purchase decision

Label type noticed n (%) Used label to decide Used label to decide
purchase — Yes n (%) purchase — No n (%)

Nutrition facts (text) 200 (55.6) 120 (60.0) 80 (40.0)

Traffic-light label 80(22.2) 60 (75.0) 20 (25.0)

Health star / other simplified schemes 40 (11.1) 30 (75.0) 10 (25.0)

Did not notice any FOPL 40 (11.1) 0 (0.0) 40 (100)

Total 360 (100) 210 (58.3) 150 (41.7)

P-value (}?) = <0.001 (type of label noticed strongly associated with likelihood of using it to decide
purchases).

Table 9. Correlations between Knowledge, Attitude and Practice scores
(Each score standardized — higher = more positive/engaged)

Pair of scores Pearson correlation coefficient (r) p-value
Knowledge — Attitude 0.45 <0.001
Knowledge — Practice 0.38 <0.001

Attitude — Practice 0.50 <0.001

Interpretation: All three pairs show moderate, positive and statistically significant correlations.

Table 10. Multivariable logistic regression — predictors of "Regularly reads FOPL" (Yes vs No)
Model: Regular reader (Yes=1) vs Not (No=0); n = 360

Predictor Adjusted OR 95% CI p-value
Age (per 10-year increase) 1.15 1.02 - 1.30 0.02
Female (vs Male) 0.95 0.66 - 1.36 0.78

Graduate & above (vs Up to secondary) 1.80 1.20-2.70 | 0.004
Presence of NCDs (Yes vs No) 1.40 0.93-2.20 0.09

Awareness of FOPL (Yes vs No) 3.50 2.20 - 5.60 | <0.001

Figure: 1. Awareness of Front-of-Package Labelling (FOPL) across different education levels
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Figure: 2. Association Between Socioeconomic Status and Frequency of Packaged Food Purchases
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Among the 360 participants, the majority belonged to the 30-44 years’ age group (38.9%), followed by
18-29 years (33.3%), 45-59 years (19.4%), and >60 years (8.3%). Overall, 47.2% of participants reported
regularly reading front-of-package labels (FoPLs), while 52.8% did not. The highest proportion of FOPL
readers was observed in the 30-44 years’ age group (57.1%), whereas the lowest was among those aged
>60 years (33.3%). A statistically significant association was noted between age group and regular reading
of FOPL (p = 0.02).

Of the 360 participants, 52.8% were male and 47.2% were female. Regular reading of front-of-package labels
(FoPLs) was reported by 47.4% of males and 47.1% of females, with nearly identical proportions of non-
readers (52.6% and 52.9%, respectively). No appreciable gender difference was observed in FOPL reading
habits.

Among the 360 participants, 38.9% were graduates and above, 33.3% had education up to secondary,
and 27.8% had studied up to higher secondary. Overall, 62.5% of participants were aware of front-of-
package labels (FoPLs). Awareness was highest among those educated up to higher secondary (70.0%),
followed closely by graduates and above (67.9%), while it was lowest among participants with education
up to secondary level (50.0%). This indicates that FOPL awareness increased with higher educational
attainment.

Of the 360 participants, 41.7% belonged to the middle-income group (X20,000-50,000), 36.1% to the
low-income group (<Z20,000), and 22.2% to the high-income group (>%50,000). Overall, 72.2% reported
purchasing packaged foods at least weekly. Weekly purchasing was most common among the high-income
group (87.5%), followed by the middle-income group (80.0%), while it was least frequent among the low-
income group (53.8%). This pattern suggests a positive association between higher income and more
frequent purchasing of packaged foods.

The mean knowledge score of the study participants was 6.95 + 2.05. Females had a slightly higher mean
score (7.1 = 2.0) compared to males (6.8 + 2.1), though the difference was small. This indicates comparable
levels of knowledge between male and female participants.

Out of 360 participants, 51.4% expressed a favorable attitude, 31.9% were neutral, and 16.7% had an
unfavorable attitude. Favorable attitudes increased with higher educational attainment, being lowest
among participants educated up to secondary level (33.3%) and highest among graduates and above
(64.3%). Neutral and unfavorable attitudes were more frequent in the lower education group, while the
graduate and above group showed the least unfavorable responses (10.7%). This trend suggests that higher
education was associated with more favorable attitudes.

Among the 360 participants, 22.2% reported always reading front-of-package labels (FoPLs), 25.0% often,
27.8% sometimes, and 25.0% never. Patterns were largely similar between those with and without non-
communicable diseases (NCDs). Among participants with NCDs, one-third (33.3%) reported often
reading FOPL, compared to 22.2% of those without NCDs. In both groups, the proportions of
participants who always (22.2%) or sometimes (27.8%) read FOPL were identical. Notably, never reading
FOPL was less common among participants with NCDs (16.7%) than those without (27.8%).
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Among the 360 participants, the most commonly noticed label was the nutrition facts panel (55.6%),
followed by the traffic-light label (22.2%), health star/other simplified schemes (11.1%), while 11.1%
reported not noticing any front-of-package labelling (FOPL). Overall, 58.3% of participants reported using labels
to guide purchase decisions. Use of labels was highest among those who noticed traffic-light and health
star/other simplified schemes (75.0% each), compared to 60.0% among those noticing nutrition facts.
None of the participants who did not notice any FOPL reported using labels for purchase decisions. This
indicates that simplified label formats may be more influential in shaping purchasing behavior than
detailed nutrition facts panels.

Pearson’s correlation analysis revealed significant positive relationships among knowledge, attitude, and
practice scores. Knowledge showed a moderate positive correlation with attitude (r = 0.45, p < 0.001) and
with practice (r = 0.38, p <0.001). The strongest association was observed between attitude and practice
(r=10.50, p <0.001), indicating that more favorable attitudes were strongly linked to healthier practices.
Multivariable analysis showed that increasing age was significantly associated with higher odds of the
outcome (adjusted OR = 1.15 per 10-year increase, 95% CI: 1.02-1.30, p = 0.02). Educational status also
had a significant effect, with graduates and above being nearly twice as likely to have the outcome
compared to those educated up to secondary level (adjusted OR = 1.80, 95% CI: 1.20-2.70, p = 0.004).
Awareness of front-of-pack labels (FOPL) emerged as the strongest predictor, with more than threefold
higher odds (adjusted OR = 3.50, 95% CI: 2.20-5.60, p < 0.001). In contrast, gender (female vs male, p
= (0.78) and presence of non-communicable diseases (p = 0.09) were not significantly associated with the
outcome.

DISCUSSION

The present study demonstrated that nearly half (47.2%) of the participants regularly read front-of-package
labels (FoPLs), with significant variation across age groups, education, and income levels, but not by
gender. These findings are consistent with earlier research which highlighted that younger and middle-
aged adults tend to engage more frequently with food labels compared to older adults, possibly due to
greater health consciousness and exposure to nutrition education [5]. In our study, participants aged
30-44 years reported the highest proportion of FOPL readership (57.1%), whereas the lowest was seen
in those >60 years (33.3%), a trend also observed by Campos et al. [12], who found declining FOPL
engagement with increasing age.

Educational status emerged as a strong determinant of FOPL awareness and favorable attitudes in our
study, with graduates and above being significantly more likely to report awareness and positive attitudes.
This finding is in agreement with Grunert et al. [13], who reported that higher educational attainment is
associated with better comprehension and use of nutrition labels. Similarly, Satija et al. [14] in their
Indian cohort study observed that individuals with higher education were more likely to interpret and
apply FOPL information in their purchasing decisions. Our study also found that awareness of FOPL was
the strongest predictor of positive outcomes (adjusted OR = 3.50, p < 0.001), underscoring the pivotal
role of knowledge in shaping attitudes and practices, a relationship that resonates with the findings of
Talati et al. [15].

With respect to gender, our findings showed no appreciable differences between males and females in
FOPL readership or knowledge scores. This contrasts with some studies, such as Miller and Cassady [16],
who reported higher engagement among females, possibly due to their traditionally greater role in
household food purchasing. However, other studies from Asian populations reported similar gender-
neutral patterns, supporting our results [17].

Income also influenced packaged food purchasing frequency, with higher-income groups more likely to
purchase such foods weekly. This is consistent with reports by Kelly et al. [18], who noted that
socioeconomic status not only shapes dietary patterns but also influences exposure to and reliance on
food labels. Interestingly, in our study, simplified labelling formats like traffic-light and health star ratings
were more effective in guiding purchase decisions than detailed nutrition facts panels, aligning with the
evidence from Khandpur et al. [19], who demonstrated that interpretive labelling systems are more easily
understood and acted upon by consumers.

Correlation analysis in our study revealed strong positive associations among knowledge, attitude, and
practice scores, with attitude—practice correlation being the strongest (r = 0.50, p < 0.001). This highlights
that fostering favorable attitudes is critical to improving label use in practice. A similar observation was
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made by Hawley et al. [4], who suggested that consumer-friendly labelling interventions not only improve
knowledge but also shift attitudes, ultimately influencing healthier purchasing behaviors.

Taken together, these findings suggest that while demographic factors such as age and education
significantly influence FOPL use, the type and format of labelling play a crucial role in translating
awareness into actual behavioral change. Our study contributes to the growing evidence from low- and
middle-income settings like India, reinforcing the need for simplified, standardized, and consumer-
friendly FOPL systems to enhance public health nutrition outcomes.

CONCLUSION

The present study highlights that while almost half of the adult participants regularly read front-of-package
labels (FoPLs), readership and awareness varied significantly by age, education, and income, but not by
gender. Younger and middle-aged adults, as well as those with higher education and income, were more
likely to be aware of and use FOPL. Awareness emerged as the strongest predictor of favorable attitudes
and practices, with simplified label formats such as traffic-light and health-star schemes proving more
effective in guiding healthier purchasing choices than traditional nutrition facts panels. Strong
correlations among knowledge, attitude, and practice further emphasize the importance of enhancing
consumer awareness to foster positive behavior. These findings underscore the need for implementing
clear, standardized, and consumer-friendly FOPL policies in India to improve dietary decision-making
and support public health nutrition outcomes.
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