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Can Nutrition Labels Help Consumers Identify Ultra-Processed Foods? A Study of
Label Literacy and Dietary Choices

Payal (Research Scholar)
Desh Bhagat University, Mandigobindgarh

Abstract

Abstract

The rapid growth in the consumption of ultra-processed foods (UPFs) in India has emerged as a
major public health concern, contributing significantly to the increasing burden of non-
communicable diseases. Nutrition labels are intended to assist consumers in making informed
dietary choices; however, their effectiveness in identifying UPFs remains questionable. This
review examines the extent to which existing nutrition labeling practices influence consumer
understanding and purchasing decisions in the Indian context. A systematic evidence synthesis
of 15 Indian studies was conducted, incorporating findings from national surveys, randomized
controlled trials, consumer behavior studies, eye-tracking experiments, and nutritional
profiling of packaged food products. The review demonstrates that conventional back-of-pack
nutrition labels receive minimal consumer attention during purchase decisions due to limited
time, low nutrition literacy, technical terminology, and mathematical complexity. Furthermore,
front-of-pack promotional claims frequently create a "health halo" effect, leading consumers to
misjudge the nutritional quality of highly processed products. Evidence consistently indicates
that non-compensatory front-of-pack warning labels, particularly black octagonal warning
symbols, substantially improve consumers' ability to identify unhealthy foods while reducing
cognitive burden across diverse educational and socioeconomic groups. The findings also
highlight significant rural-urban disparities and linguistic barriers that limit the effectiveness of
text-based labeling systems. The study concludes that India should adopt mandatory, simple,
language-independent front-of-pack warning labels and strengthen transparency regarding
food processing to enable healthier consumer choices and support national efforts to reduce

diet-related diseases.

Keywords: Ultra-processed foods, Nutrition labeling, Front-of-pack labeling, Consumer
behavior, Food label literacy, Public health, Dietary choices, India
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Background

The Indian food system is experiencing a rapid, highly engineered dietary transition
characterized by an escalating compounding annual growth rate (CAGR) exceeding 13% in the
consumption of ultra-processed foods (UPFs). This shift away from whole-food matrices
toward shelf-stable industrial formulations directly aligns with a severe, accelerating public
health crisis, highlighted by an exponential rise in non-communicable diseases (NCDs) such as
metabolic syndrome, cardiovascular pathologies, and early-onset metabolic dysfunction.
Objective

This paper synthesizes empirical evidence from 15 localized Indian studies to evaluate
how food label design paradigms, public literacy boundaries across diverse socio-demographic
strata, and aggressive industry marketing strategies interact at the immediate point-of-sale to
influence consumer selection of NOVA Group 4 industrial formulations.
Methodology

A systematic synthesis was conducted on datasets spanning national multi-centric
cohorts ($n > 100,000%), randomized controlled field trials ($n = 2,869$%), rural-urban
household contrasts ($n = 950%), grocery store exit interviews ($n = 1,832$), neurological eye-
tracking simulations, and laboratory food profiling of 432 packaged convenience items
benchmarked against international standards.
Results

Standard back-of-pack (BOP) numerical grids receive less than 1.5 seconds of visual
attention during a sub-10-second grocery choice window, effectively evading active cognitive
screening. Front-of-pack (FOP) "health halos" exploit rapid consumer heuristics to disguise
high-fat, sugar, or salt (HFSS) realities in up to 88.2% of highly processed items.
Compensatory linear scoring algorithms like the proposed Indian Nutrition Rating (INR) star
system present a critical structural loophole, allowing manufacturers to mask excessive sugar or
sodium via synthetic fiber or protein fortification. Conversely, non-compensatory black
octagonal warning labels significantly lower cognitive processing load by 40% and increase
unhealthy food identification to 60.8%.
Conclusion

Current text-heavy, English-centric nutritional grids fail across rural, low
socioeconomic, and even highly educated urban demographics due to functional literacy

barriers, technical nomenclature jargon, and severe mathematical calculation constraints. To
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mitigate a population-level metabolic crisis currently affecting over 101 million diabetic
individuals, India must bypass linguistic and educational disparities by transitioning away from
industry-preferred star rating systems and adopting mandatory, language-agnostic, shape-based

visual warning markers.
Introduction

The contemporary Indian food environment is experiencing a rapid, highly engineered
epidemiological and dietary transition. Driven by aggressive trade liberalization, accelerating
urban sprawl, changing labor dynamics, and pervasive digital marketing ecosystems, the
market share of ultra-processed foods (UPFs) has grown at a compounding annual growth rate
(CAGR) of over 13% (Gupta & Mehta, 2024). Under the internationally recognized NOVA
classification system, these products are defined not merely as altered foods, but as industrial
formulations consisting of substances derived from food fractions (such as hydrogenated oils,
modified starches, and protein isolates) combined with cosmetic additives, industrial
emulsifiers, and flavor enhancers designed to optimize hyper-palatability and extend

commercial shelf-life.

This transition has created a critical public health paradox within the subcontinent. As
hyper-palatable, mass-produced, and industrially formulated foods expand exponentially
across both modern retail environments and traditional rural kirana stores, the regulatory
frameworks intended to inform and protect the public remain deeply misaligned with the
cognitive, linguistic, and socio-demographic realities of the Indian populace. While global
public health evidence clearly links the overconsumption of these formulations to chronic
metabolic disorders, visceral adiposity, systemic inflammation, and permanent endocrine
damage, the average Indian consumer’s primary line of defense remains an ineffective, fine-

print product label (Pande et al., 2020).

The historical regulatory framework, governed by the Food Safety and Standards
Authority of India (FSSAI), has long mandated back-of-pack (BOP) nutritional labeling
consisting of dense, non-interpretive tables listing metric values per 100 grams or per serving.
However, these grids demand a high baseline of nutritional literacy and deliberate

mathematical calculation from a consumer base operating under real-world retail constraints
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(Vemula et al., 2013). This paper examines whether current nutrition labels successfully assist
Indian consumers in identifying UPFs, deconstructs the behavioral and structural mechanisms
that render current designs obsolete, and evaluates the empirical evidence surrounding
proposed front-of-pack labeling (FOPL) policies to determine what regulatory overhauls are

required to protect the nation's public health.
Methodology

This paper utilizes a comprehensive review and evidence-synthesis methodology,
evaluating empirical data extracted from 15 core localized research studies tracking the Indian
food retail, consumer behavior, and public health landscape. To ensure a multi-dimensional
analysis, the underlying data matrix integrates four distinct research methodologies, bridging
macro-level epidemiological studies, behavioral and experimental research, eye-tracking
studies, and nutritional profiling assessments. Data from national health surveys and cohort
studies were used to examine dietary and health trends, while consumer studies provided
insights into responses to nutrition labels and food choices. Eye-tracking research was reviewed
to understand attention to food packaging, and nutritional analyses were used to assess
packaged foods against established nutrient standards. Together, these sources provide a
comprehensive understanding of the relationship between nutrition labels, ultra-processed

foods, consumer behavior, and health outcomes in India.
Discussion and Analysis
Cognitive Saturation and Visual Processing Speeds at Point-of-Sale

The fundamental failure of standard nutritional labels is rooted in human visual
processing constraints and cognitive heuristics during real-world retail shopping. Nutritional
grids rely entirely on non-interpretive, abstract numbers that demand deliberate, systematic
cognitive effort. In a fast-paced retail environment, consumers rarely deploy this secondary

level of cognitive processing, defaulting instead to rapid, automatic visual cues.
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Table 1

Eye-Tracking Metrics and Visual Attention Share Distribution During Point-of-Sale Food
Selection (N = 1,8323)

Label

Element Details
Category

Brand Imagery,
Primary Aesthetic Design,
Vectors Price Points,

Expiry Dates

Back-of-Pack
Secondary _

(BOP) Technical
Vectors

Nutritional Grids

Fixation

Duration

8.5

Seconds

1.5

Seconds

Attention
Share

95%

5%

Retail Decision

Impact

Dominant: Drives
immediate validation
and dynamic point-of-

sale purchase intent.

Negligible:  Evades
cognitive  screening
for the vast majority

of consumers.

Exit survey data tracking $n = 1,832$ supermarket shoppers across New Delhi and

Hyderabad established that while more than 90% of literate urban consumers claimed to read

labels, their attention was exclusively restricted to three fast, practical metrics: expiry date,

brand name, and price (Vemula et al., 2013). Fewer than 5% of these consumers actively cross-

referenced nutrient values or ingredient panels, citing an acute time crunch. The average

grocery selection process takes under 10 seconds per item, rendering multi-row numerical

tables functionally useless for real-time decision-making.

This behavioral limitation is further validated by neurological data from a multi-centric

neuromarketing trial. Utilizing high-definition eye-tracking technology to monitor shoppers in

a simulated grocery environment, researchers measured exact fixation durations (the time the

eye rests on a specific visual target). The data revealed that back-of-pack (BOP) informational
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charts received less than 1.5 seconds of total visual attention, whereas brand logos and front-of-
pack marketing claims occupied up to 4.5 seconds (/ndian Journal of Public Health Research,
2025). When prominent interpretive elements were shifted to the front of the packaging,
consumer cognitive processing load dropped by 40%, dramatically increasing the likelihood of

a shopper interrupting an impulsive purchase of an ultra-processed food (UPF).

Deconstructing the "Health Halo' and Nutritional Gamification

Food manufacturers routinely exploit fast, automatic consumer judgment by placing
positive nutritional descriptors on the front of packaging. This strategy creates a deceptive

"health halo" that masks high degrees of processing and adverse nutrient profiles.

A rigorous market survey profiling 432 packaged food items across six distinct
convenience food categories in Chennai and digital retail platforms benchmarked these
products against both FSSAI guidelines and the World Health Organization (WHO) regional

nutrient profile models. The investigation revealed a massive compliance gap:

Table 2

Front-of-Pack Claims Versus Underlying Biochemical Nutrient Realities (§N = 432§)

Food Front-of-Pack . . .
Category Claim Nutritional Reality Compliance Status
wirs 1 oo 88.2% of samples exceeded @ Non-Compliant
gzzglfsa“ ,,gllcg}}ll 11;1 Eﬁff’ the WHO Southeast Asia  (Shobana et al.,
Region free-sugar thresholds 2024)
Extruded "Baked, Not 85.3% of samples exceeded @ Non-Compliant
Savory Fried," "Whole = maximum allowable limits for = (Shobana et al.,
Snacks Grains" saturated fat or sodium 2024)
-
o
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This practice deliberately distracts consumers from a food's underlying formulation.
Manufacturers take an unhealthy, highly processed base of high-fat, sugar, or salt (HFSS) and
add isolated ingredients like pea protein or synthetic inulin fiber. This allows them to print bold
claims like "High Protein" or "Wholesome" on the front of the box, hiding the fact that the food

is a highly altered, additive-heavy industrial product (Shobana et al., 2024).

Nutritional Displacement of Packaged Traditional Foods

A uniquely dangerous aspect of the Indian food transition is the rapid displacement of
fresh, home-cooked regional meals by ready-to-eat (RTE) and ready-to-cook (RTC) industrial
variations. Laboratory profiling and consumer interviews focused on convenience versions of
traditional staples—such as instant upma, poha, and regional savory snacks—confirmed that
these packaged variations contained high amounts of trans-fats, elevated sodium levels, and
cosmetic additives like anti-caking agents and artificial flavor enhancers designed to prolong

shelf life (Mishra & Joshi, 2024)

Figure 1: THE NUTRITIONAL DISPLACEMENT TRAP

Perceived as Safe, Wholesome, and Homestyle by Consumers

Chemical Reality: Reconstituted with Palm Oils, Stabilizers, and Excess

oo

Packaged Traditional Snacks (Instant Poha / Upma Mixes)

Displacement of Fresh, Micronutrient-Dense Home Cooking

Consumer interviews revealed that these products were widely misperceived as

wholesome, traditional options. Because standard packaging lacks clear processing disclosures,
consumers are unable to see that the natural cellular structure of the raw ingredients has been
completely destroyed during manufacturing (Mishra & Joshi, 2024). As a result, families
unknowingly replace fresh, micronutrient-dense meals with calorie-dense, highly altered

industrial products.
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Understanding the Food Rating Debate: The Loophole in Health Stars

India is currently facing a critical regulatory decision regarding the design of its
mandatory Front-of-Pack Labeling (FOPL) framework. One major option heavily supported by
food industry trade groups is the Indian Nutrition Rating (INR) system, a linear scoring model
that awards products between 1 and 5 stars, similar to energy-efficiency labels on commercial

electronics.

However, experimental evidence shows that this system contains a major mathematical
loophole known as a compensatory algorithm. A compensatory system allows positive
components to balance out negative components within the same formula (Srinivasan & Nair,

2024).

By adding isolated, industrially manufactured nutrients like chemical plant proteins,
synthetic fibers, or micro-encapsulated vitamins to an otherwise unhealthy product,
manufacturers can artificially inflate the score. This mathematical smoothing hide high
concentrations of sodium, free sugars, and trans-fats, generating a deceptively high star rating

that misleads consumers under a regulatory stamp of approval (Srinivasan & Nair, 2024).
Why Simple Black Warning Labels Actually Work

The primary alternative to linear scoring systems, strongly backed by medical
associations and public health experts, is a non-compensatory warning label system utilizing
simple, black octagonal symbols. Modeled after structural stop signs, these labels treat nutrients
of concern independently rather than averaging them into a single score. If a product exceeds
the safe threshold for free sugars, it receives an individual, prominent badge stating "High
Sugar." If it simultaneously exceeds the threshold for sodium, it receives a secondary badge

stating "High Sodium."
Table 3

Interpretive Accuracy of Alternative Front-of-Pack Labeling (FOPL) Formats (8N = 2,8698)
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Cognitive Identification of
Metric Unhealthy Foods
Performance (%)

Evaluated FOPL
Design Format

Participant
Behavioral Outcome

Complete failure to

Control Group . . . . .
(Standard  Back-of- High Cognitive 39.0% interrupt  impulsive

: . Load purchases across
Pack Fine Print Only)

cohorts.
Indian Nutrition .
Rating Moderate Consumers routinely
.. 48.0% misled by nutrient

(Compensatory 1-5 = Cognitive Load maskine loopholes
Health Star Rating) g100p ’

Optimal
Black. Octagonal 40% Reduction performance:
Warnings (Non- . e .
in Cognitive = 60.8% Bypasses educational
Compensatory ..
h Load and linguistic
Nutrient Badges) .
boundaries.

A large-scale randomized controlled field trial testing thousands of adults across six
Indian states proved that these stop-sign labels are by far the most effective design (Singh et al.,
2022). The black warning label works because it cannot be cheated by nutritional gamification.
Even if a manufacturer adds extra protein or fiber, the food still gets a "High Salt" badge if it is
too salty. It doesn't require you to calculate percentages or read complicated math while
standing in a busy grocery aisle—it just gives you an instant, uncompromised signal to stop and

think before you buy.
Socio-Demographic Fractures and Linguistic Barriers in Label Literacy

The domestic literature highlights a severe divide in nutrition literacy along geographic
and socio-economic lines. Scoping reviews confirm that while younger, highly educated urban
demographics show a higher intent to read food labels, their functional understanding of

ingredient terminology remains dangerously low (Pahlani, 2025). Consumers across all
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educational backgrounds regularly fail to recognize that common terms like maltodextrin, high-
fructose corn syrup (HFCS), sodium benzoate, or INS emulsifier codes are clear indicators of

ultra-processing.

This barrier becomes an absolute wall across rural and lower socio-economic
boundaries, as documented in a comparative trial of 950 households across Northern India

(Choudhary et al., 2025).

Figure . INTERACTION OF SOCIO-DEMOGRAPHIC STRATA WITH FOOD LABELS

INDIAN POPULATION
v

URBAN / HIGH-SES RURAL / LOW-SES
_ High rates of functional illiteracy

Misled by sophisticated English text Technical English terms fail
completely

Trapped by descriptive "Health Requires simple, language-agnostic
Halos" symbols

Field data revealed that text-heavy, English-language BOP panels failed completely in
rural sectors due to language and technical literacy barriers (Choudhary et al., 2025).
Furthermore, field assessments demonstrated that percentage Daily Value (%DV) metrics are
entirely confusing to economically vulnerable demographics, who struggle with the fractions
and percentages required to calculate nutritional limits (Consumer Unity & Trust Society
[CUTS], 2025). When these same vulnerable populations were exposed to simple, shape-based
visual symbols (such as the octagonal warning icon), the need for language and mathematical
literacy was entirely bypassed. The visual symbol acted as an immediate point-of-sale
deterrent, successfully stopping the purchase of unhealthy ultra-processed foods.
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The Pediatric NCD Crisis and the "JUNCS'" Dietary Framework

The failure of current labeling systems to clearly communicate levels of processing has
led to severe health consequences for younger generations. The Indian Academy of Pediatrics
(IAP) introduced the "JUNCS" framework (Junk foods, Ultra-processed foods, Nutritiously
inappropriate foods, Caffeinated/Carbonated beverages, Sugar-sweetened beverages) to

evaluate childhood diets in urban metros (IAP Cluster Group on Nutrition, 2023).

Their findings revealed that parental label literacy is entirely inadequate to counter
aggressive digital marketing and hyper-palatable formulations. Because parents cannot easily
identify hidden sugars or chemical additives in heavily marketed children's snacks, children are
being exposed to chronic metabolic risks at increasingly younger ages (IAP Cluster Group on
Nutrition, 2023). This crisis is further detailed by national data tracking the broader
epidemiological shift in India, noting that the percentage of total annual deaths attributable to
non-communicable diseases (NCDs) rose from 37% in 1990 to over 60% by the mid-2020s
(Sharma et al., 2024). This rapid rise is directly linked to an environment where ultra-processed

foods are cheap, accessible, and completely unguided by clear visual product warnings.
Population-Level Metabolic Impact and Epidemiological Forecasts

The long-term public health consequences of an uninformative food environment are
mapped out in the landmark ICMR-INDIAB National Study. Tracking a cohort of over 100,000
individuals across the country, researchers calculated that a staggering 101 million Indians are

currently living with diabetes, with an additional 136 million classified as pre-diabetic (Ananya

etal., 2023).

Figure : The Population-Level Metabolic Cascade Underlying Ultra-Processed Food

Consumption
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Frequent Blood Glucose Spikes & Visceral Adiposity

|ﬁ‘.‘

The study directly linked regional surges in metabolic syndrome with high urban
density and the increasing adoption of ultra-processed convenience foods (Ananya et al., 2023).
Trade liberalization and market integration have made highly processed convenience foods
cheaper and more accessible than fresh, nutrient-dense alternatives (Gupta & Mehta, 2024).
Without a mandatory, clear front-of-pack warning label system to counter low retail prices and
clever marketing, the Indian consumer remains highly vulnerable to an environment that
actively encourages the overconsumption of ultra-processed foods (National Alliance for
People's Action [NAPi], 2025). Transitioning to an unambiguous, language-agnostic visual
warning system is a mandatory public health intervention needed to protect the future health of

the nation.
Conclusion and Policy Recommendations

The structural analysis of the Indian retail landscape reveals that standard back-of-pack
nutritional labels are completely insufficient for identifying ultra-processed foods. Given
severe linguistic diversity, varying socio-demographic literacy rates, and a sub-10-second
transactional selection window, text-heavy numerical panels fail to protect public health.
Deceptive marketing claims ("health halos") and the mathematical loopholes inherent in
industry-preferred linear systems (like the Indian Nutrition Rating star model) actively hide

high concentrations of processing agents, sodium, and sugars.

To halt the accelerating metabolic crisis currently impacting over 101 million citizens,

immediate regulatory adjustments are required:
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e Mandatory Non-Compensatory FOPL: The Food Safety and Standards Authority of
India (FSSAI) should abandon the compensatory Health Star Rating model (Srinivasan
& Nair, 2024). Regulators must implement mandatory, front-of-pack, black octagonal
warning labels that treat nutrients of concern independently, preventing manufacturers
from masking harmful ingredients behind isolated healthy additives (Singh et al., 2022).

o Language-Agnostic, Symbol-Driven Standards: Warning mechanisms must utilize
shape-based visual iconography to cross linguistic barriers, ensuring instant
understanding across both urban and functionally illiterate rural populations
(Choudhary et al., 2025).

o Strict Processing Transparency: Implement mandatory packaging declarations for
ultra-processed chemical markers (such as emulsifiers, bulking agents, and synthetic
stabilizers) to prevent the industry from masking industrial reconstitution as traditional

cuisine (Mishra & Joshi, 2024).
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