
 

May 11, 2022 

 

To, 

Mr. Amit Khare  

Advisor to PM 

Government of India,  

New Delhi 

 

Sub: Concerns Regarding Type of Front of Pack Labeling (FOPL) on Unhealthy Packaged Food Products 

 

Dear Mr. Khare, 

 

Your attention must have been drawn to recent debates on the type of health warnings, which should be mandated 

for display on unhealthy packaged food products, which are marketed in India. These are related to the nature of 

information that must be communicated to consumers, to assist them in making the right choices for protecting and 

promoting their health. A recently published article in Policy Circles (May 9, 2022) reveals information on how this 

well intended public health initiative became fundamentally flawed due to the process, which was adopted to 

choose the nature of health warnings for display on unhealthy packaged food products. An earlier media story 

reporting on the experience of a member of the scientific panel is also attached. (Annex 1, 2) 

  

We are grateful that the Prime Minister’s Office has reviewed this issue recently and asked FSSAI to speedily work 

towards a consensus.  We hope that a further review by you will ensure that the right decisions are made which will 

match the intended public purpose. 

  

We, the endorsers of a Position Statement on this issue (Annex-3), and experts working in the public health area 

would like to submit as under:- 

 

1. The FSSAI insists on including Health Star Rating (HSR) in the draft regulation, based on the recommendation of 

IIM A study, which was done to resolve a controversy whereby consumers groups wanted “warning labels” and the 

food industry wanted HSR. 

 

2. We believe the IIM A study is not methodologically sound and is not an appropriate basis for making a major health 

policy decision for India. Four independent national experts confirm our assertion.  (Annex-4). 
 

3. A well -conducted study has been published on May 6 “Which Front-of-Package Labels Help Indian Consumers 

Identify and Reduce Unhealthy Food Purchases? A Randomized Field Experiment”. It concluded “Relative to the 

control, only the warning label led to a reduction in intentions to purchase the products. The results suggest that 

warning labels are the most effective FOPL to help Indian consumers identify and avoid unhealthy foods.”(Annex-5) 
 

4. Therefore, we request you to intervene in this matter of great importance concerning the health of more than a 

billion people of India. India being a big market is the focus of the food industry. This policy concerns the health of 

people of all ages and especially adolescents and children, sick persons suffering from ailments like diabetes and 

cancer, hypertension and kidney disease etc. Any delay in implementation would mean a lot to the health of the 

people. FSSAI plans to give 4 years for voluntary implementation. As one of the obesity surgeons stated a few days 

back that within 15 years the annual number of surgeries for obesity has increased from 200 to 20,000 in India. It 

will carry a huge cost in health for the Indian people, especially harming the younger generation who are the 

nation’s future. 
 



5. Our arguments are based on scientific evidence gathered globally. Health warning is a statement that clearly warns 

the consumer of something that is harmful in its impact on health. It also serves as a cautionary example to people 

or consumers who can take informed action. It identifies specific ingredients, which are undesirably high levels. Star 

conveys approval or endorsement, basis of which is not clear to the consumer. Reviewers for ranking things based 

on subjective criteria usually use such ratings or technical assessment known only to experts in films, TV shows, 

restaurants, and hotels. For example, a system of one to five stars is commonly used in hotel ratings, with five stars 

being the highest rating. It does not serve to inform or educate a consumer regarding harmful levels of specific 

nutrients. 
 

6. Once the draft regulation is put up with HSR, it will be hard to change the structure. It forecloses the option to use a 

scientifically better validated label, which fits the public health purpose. 
 

7. We request you for an appointment at an early date, over this or next week, for a delegation to meet you and 

discuss the matter in detail. 
 

8. We shall be grateful for an early and affirmative response to our request. 
 
 

With our best regards,  

 

Sincerely Yours, 

 

 
Prof. K. Srinath Reddy 

President, 

Public Health Foundation of India (PHFI) 

  

 

 
Prof. HPS Sachdev 

Senior Pediatrician & Epidemiologist, 

Member , NAPi 

 

 

 
Dr. Vandana Prasad 

Community Pediatrician, 

PHRN, and Jan Swasthya Abhiayan, 

Member , NAPi 

 

 

 
Dr. Antony.K.R 

Independent Monitor, National Health 

Mission, Govt of India 

Former Director, State Health Resource 

Centre, Chhattisgarh, India  

Former Health & Nutrition Specialist, 

UNICEF, India 

 

 
Dr. Arun Gupta MD, FIAP. 

Central Coordinator, BPNI 

Convener, Nutrition Advocacy in Public 

Interest(NAPi)   

Former Member PM’s Council on India’s 

Nutrition Challenges  

 



  
FSSAI sides with industry, puts 
consumers at risk 

 
George Cheriyan — May 9, 2022 

 
Food safety regulator FSSAI selected health star rating as the FOPL 
format for the country, ignoring opposition from consumer organisations. 
 
The role of a food regulator is to encourage the consumption 
of safe, sanitised, nutritious and wholesome food and to 
inform consumers about the steps it takes to minimise the 
risks, set standards and ensure safety. The passage of Food 
Safety and Standards Act (FSSA) in 2006 ushered in an era of 
food safety in India. The FSSA is a landmark law because it 
consolidated all laws related to food and aligned India’s food 
regulations with international standards. 
The Act established a national apex regulatory body, the Food 
Safety and Standards Authority of India (FSSAI) which came into 
existence in 2011 to develop and enforce science-based 
standards for food and regulate the sector. However, even 
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after 16 years of the enactment of the Act and 11 years after 
its enforcement, FSSAI has failed to deliver in line with its 
objectives, highlighting the need for drastic changes in the way 
it functions. 

 
Gaps in FSSAI functioning 
An audit of FSSAI in December 2017 by the Comptroller and 
Auditor General of India (CAG) revealed gaps in the working of 
the body and raised several concerns over clearances and 
testing of food, lack of equipment, and a shortage of staff 
across various testing labs affiliated with it. It has also 
questioned the lack of guidelines and procedures to regulate 
the use of certain food items. 
The CAG found that though it has been more than a decade 
since the enactment of the Act, FSSAI is yet to frame 
regulations and guidelines governing different procedures. The 
regulator does not even have a complete database on food 
business operators (FBOs) in the country. The audit report also 
found that there is an acute shortage of licensing and 
enforcement officers in states. 
 

Stakeholder engagement 
Despite several gaps in its functioning, FSSAI has many 
platforms to engage stakeholders and seek their views. The 
Food Authority itself consists of a chairperson and 22 
members representing the Union ministries/ departments; 
states/UTs; two representatives each from the food industry 
consumer organisations; food technologists/ scientists; 
farmers organisations and one person representing retailer 
organisations. 
 
The author is a member of the authority as a special invitee 
representing the consumers. The central advisory committee 
(CAC) of FSSAI is to ensure close cooperation between the 
authority and enforcement agencies and organisations 
operating in the field. It consists of all state food safety 
commissioners and two members each to represent the 



interests of the food industry, agriculture, consumers, research 
bodies and food laboratories. The author was a member of the 
CAC from 2014 to May 2019, representing the interests of the 
consumers. The meetings were conducted on a periodic basis 
with advance notice with agenda circulated well in advance. 
In the recent past many of the actions of FSSAI raised doubts 
about the capability of the regulator to deliver its mandate 
with the industry influencing many of its decisions. Several 
food experts have highlighted the need for the food regulator 
to be more vigilant to ensure food quality and safety as per its 
mandate, keeping in mind the context of the Covid-19 
pandemic. 

 
Advice about trans-fat free logo 
In the last week of March, FSSAI asked the FBOs to get the 
products tested for trans fats and in case the products 
contained no more than 0.2 g per 100 g of food, then advised 
to use the trans-fat free logo on the product label. This advice 
was absurd because already mandatory regulation is in place 
for all FBOs. 
As per the Food Safety and Standards (Food Products 
Standards and Food Additives) Tenth Amendment Regulations, 
2020, trans-fat is banned in all foods, oils and fats with effect 
from January 1, 2022. Hence, the advice is irrelevant on any 
food product. In fact, FSSAI and the state food safety 
commissioners should have ensured full compliance. By asking 
FBOs to display trans-fat free logo, FSSAI is accepting its failure 
to ensure compliance and to penalise those who are violating 
the law. This shows how weak the regulator is. 

 
Front of the pack labelling in India 
Non-communicable diseases (NCDs) are responsible for 62% of 
all deaths in India. Preventable premature deaths account for 
48% of the mortality. One of the reasons for increasing NCDs is 
the consumption of unhealthy food that is high in sugar, salt 
or saturated fat. All over the world, the cost effective way of 
warning the consumers about the unhealthy ingredients is the 



use of simple and descriptive front of the pack labelling (FoPL). 
Across the world, a significant number of countries have 
implemented FoPL in different formats. India stands to lose 
$4.58 trillion before 2030 due to NCDs and mental health 
conditions. Cardiovascular diseases accounting for $2.17 
trillion and mental health conditions ($1.03 trillion) will lead to 
huge economic losses. However, the food regulator has totally 
ignored the aspect of NCDs, and their links with food high in 
sugar, salt and fat. It has totally ignored the role FoPL could 
play while choosing the FoPL format. 

 
The FoPL debate in India 
FoPL was first recommended in 2014 by an expert committee 
constituted by FSSAI. After years of consultations, FSSAI 
published a draft Food Safety and Standards (Labelling and 
Display) Regulations, 2018 in May 2018. In 2019, FSSAI issued 
draft Food Safety Standards (Labelling and Display), 
Regulations, 2019. In 2019 December, FSSAI delinked FoPL 
from general labelling regulations. 
During the pandemic outbreak, a stakeholder group was 
formed and regular meetings were held from January 2021 to 
fast track the process. From the inception, the author was part 
of this group and its consultations. The meetings were chaired 
by the then Executive Director (RCD) of FSSAI. After 5 
consecutive monthly meetings and summing up the 
discussions, the Executive Director (RCD) relinquished his 
position on May 31, 2021 and returned to his parent 
department. It should be noted here that the CEO, FSSAI never 
attended any of these meetings. 
On June 25, 2021, prior to the 6th meeting of the stakeholders, 
the CEO convened a meeting of consumer/ civil society 
organisations and parachuted the idea of health star rating 
(HSR), which was never mentioned/discussed in any of the 
stakeholders meetings. Though he sought the support of 
consumer organisations, they opposed the idea of HSR 
because of the experience of other countries with this label. 
On June 30, a stakeholder meeting was convened and was 
chaired by the Chairperson. However, the CEO had taken over 



complete control of the meeting. In the meeting, he introduced 
the idea of HSR which was again opposed by COs/CSOs. While 
the meeting was about to conclude, the CEO presented the 
following as recorded in the minutes of the stakeholders 
meeting on FoPL held on June 30, 2021. 
“FSSAI may commission a survey-based study through an 
institution of excellence like IIMs to analyze major FoPL models 
that are available across the globe with the objective to 
identify ease of understanding and behavioral change of Indian 
consumers on a national level.” 
There was no space for discussion on this suggestion. It was 
only a suggestion by the CEO, no decision was taken to engage 
IIM-A for the survey. The author expressed concern about the 
time survey-based study will consume which may further delay 
the process, it was endorsed by the chairperson in her 
concluding remarks. 

 
Power imbalance in favour of industry 
Each of the seven stakeholders meetings, both physical and 
virtual, were attended by an average of 28-30 representatives 
other than FSSAI officials. Of this, the representatives of 
consumer organisations were only 4-5. Remaining 25 
representatives were from the major industry associations and 
national/multinational food industries. 
Though it was pointed out on several occasions, FSSAI was 
allowing the industry to participate in large numbers with a 6:1 
ratio. In all the meetings, industries were dominating with a 
justification that they have only one response/one PPT, though 
it was allowed to be presented by 10-12 representatives 
including regulatory experts, legal experts, and health experts. 
During first week of February 2022 (after 6 rounds), FSSAI 
requested for nomination of additional representatives from 
consumer organisations. Though nominated, those 
representatives did not receive invitations for the February 15 
meeting. Those who tried to join were prevented from 
attending the crucial meeting. The regulator seemed to be in 
fear of the industry associations/ MNCs. Even the neutrality of 
the scientific panel was under question because it has been 



reported that industries have planted their people in these 
panels. 

 
Unfortunate decision by FSSAI 
On February 8, the author received a mail from Asst Director 
(RCD), FSSAI, intimating that FSSAI is holding a virtual meeting 
on February 15, 2022 at 03:30 pm for discussing the FoPL. It 
was not clear whether it was a meeting of COs or stakeholders. 
On February 10, I wrote an email seeking clarification and I 
was informed only on February 14 afternoon that it was a 
stakeholder meeting. Though asked repeatedly, no agenda was 
shared by FSSAI. A departure from earlier meetings, this was a 
meeting convened in the most undemocratic and non-
transparent manner without any agenda or background 
materials. 
On February 15, the stakeholder meeting was held under the 
control of the CEO. Two representatives from IIM-A and Dexter 
Consultancy presented the findings of the survey. Though 
asked, neither the PPT, survey report nor the questionnaire 
used in this survey was shared with the participants of the 
virtual meeting. The explanation of the CEO that he got the 
PPT only at 10.30 pm on February 14 and hence he could not 
circulate it was unbelievable. FSSAI concluded that HSR has 
come out as the recommended FOPL format. I along with other 
representatives of COs strongly opposed this decision and 
insisted to record descending note, which is recorded in the 
minutes as follows: 
“Mr George Cheriyan from CUTS International and Mr Amit 
Khurana, CSE opposed the recommendation for use of HSR 
Model in India due to the reasons that health star ratings are 
taken with a positive connotation and do not meet the 
intention of FOPL regarding warning for negative nutrients, 
which may be overwhelmed by positive nutrients in the 
algorithm design for HSR.: 
FSSAI reached at the decision that an initial period of four 
years, as recommended by the scientific panel, may be 
proposed for voluntary implementation of FOPL from mid-2023 
to mid-2027. There was no discussion about a voluntary period 



for implementation in any of the stakeholders meetings. COs 
opined that the FoPL should be made mandatory right from the 
inception considering the rising number of NCDs in the 
country. From the outcome of the meeting, it was clear that 
FSSAI totally yielded to the pressure of the industry. This being 
the fact, FSSAI and the CEO should stop spreading 
misinformation to media. 
FSSAI is responsible for the formulation and enforcement of 
food safety standards in India. It is expected to act in a 
responsible manner for the sake of consumers. Instead of 
yielding to the pressure from the industry, the food regulator 
should act according to its mandate in an independent manner. 
It must take all necessary steps to ensure that food products 
are healthy and safe and use the global best practices to avoid 
repeating mistakes. More importantly, openness and 
transparency should be upheld in the public body that is 
accountable to the people whose trust and confidence are key 
to its effective functioning. 
(The writer is Director, CUTS International. He is a member of 
FSSAI as a special invitee from consumer segment and a 
member of stakeholder group on FoPL. Views are personal) 
OPINION 
https://www.policycircle.org/opinion/fssai-backs-health-star-
rating/ 



 

 

 

 

On 15 February, the conference hall of the Food Safety and Standards Authority of India (FSSAI) 
hosted a meeting that could have serious consequences on the overall health of India’s population. The 
latest in a series of fiercely contested discussions, the meeting was meant to achieve consensus on how 
best to label packaged food to help consumers make healthier choices. 
 
While previous meetings were deadlocked, this time, the FSSAI had an ace up its sleeve. A team of 
professors from the Indian Institute of Management, Ahmedabad (IIM-A) were ushered in to discuss the 
results of a pan-India survey. The survey was to identify what sort of labelling most effectively 
conveyed nutritional information. Having polled 20,564 respondents, the team from IIM-A pointed to 
one clear winner—Health Star Ratings, or HSR. 
 
HSR rates foods on a five-star scale based on factors such as energy, saturated fat, sodium, total sugar, 
and healthier aspects such as protein, natural ingredients, and the like. The final rating is decided by an 
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algorithm that takes into account all this, with healthier food receiving higher ratings. These would be 
displayed on the front of the packaging. 

India isn’t alone in going the HSR route. Australia, too, adopted the HSR system as far back as 2014. 
But despite the Australian government’s best intentions, things haven’t quite gone to plan. 

Mark Lawrence, professor of public health nutrition at Deakin University in Australia, told The Ken that 
73% of ultra-processed food on supermarket shelves displayed ratings of 2.5 stars or higher. 
Effectively, said Lawrence,  who studied the star rating implementation, the ratings failed to convey 
anything of value—nutrition-wise—to the consumer. 
 
Worse, HSR also created a ‘health halo’ effect, which is the perception that a particular food is good for 
you even when there is little or no evidence to back this. Indeed, there were numerous instances where 
decidedly unhealthy products received the highest possible health rating. 

 

In Australia, products like Diet Coke (loaded with artificial sweeteners) and 'no sugar' gummy candies 
received four and five stars respectively, while a pack of olives received one star, and free range eggs 
received four stars. Picture Credit - Mark Lawrence 

 
Despite this precedent—or perhaps because of it—there was widespread support for the HSR approach 
among the 23 stakeholders present at the FSSAI meeting. Seventeen of these were major food and 
beverage companies, including Coca Cola, Dabur, ITC, Kelloggs, Nestle and Haldirams. 

Many members of FSSAI’s own expert scientific panel, however, were aghast. “We had insisted that a 
copy of the IIM-A study be shared with us for internal consultation before being presented to the larger 
group of stakeholders. This was so we could deliberate on it and prepare our comments, but we were 
given no time,” said one member of the panel. They requested anonymity for fear of repercussions. 
 

The stakes at play here are anything but trivial. Currently, 5.8 million Indians die every year from 
chronic diseases such as cancer, diabetes, and cardiovascular diseases. “Most of these deadly diseases, 
although hard to treat, may be prevented by modifying diet and transforming the food industry,” Ashim 
Sanyal, chief operating officer of Voluntary Organisation in Interest of Consumer Education (VOICE), 
told The Ken. Sanyal is also a member of FSSAI’s stakeholder committee. 

FSSAI CEO Arun Singhal, though, appears to have no such apprehensions about HSR. Once the study 
was presented, he wasted no time, suggesting that the decision to include HSR on packaged foods be 
introduced as a draft regulation. The decision is all the more contentious since FSSAI wants to make 
HSR voluntary for manufacturers for a period of four years. 
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“After necessary approvals from the Health Ministry, the draft regulation will be notified in a gazette 
and then be open to public comments. The entire process of finalising this into a law may take a whole 
year,” Singhal said. 

FSSAI is already moving on to implementing HSR. It has instructed its scientific expert group to begin 
working on algorithms to calculate HSR. These will be customised to the Indian context in an attempt 
to avoid the Australian debacle, the expert panel member quoted above said. “Take for instance, kaju 

katli (a cashew-based milk sweet). No matter how many cashews you add, it has such mind-bogglingly 
high levels of sugar it can never attract more stars. Similarly, Gulab Jamun, (an Indian sweet made of 
deep-fried refined flour dumplings dunked in sugary syrup) attracted 1.5 stars,” pointed out the expert 
member quoted above. 
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Health Stars versus Warning Labels 

Since chips and biscuits are among the most commonly consumed junk food in the country, IIM-A 
designed its survey around them. Researchers designed a blue potato chips packet (visually mimicking 
the popular ‘Lays’ brand) and a yellow biscuit packet based on the packaging of the ubiquitous Parle-G 



biscuit brand. No brand, however, was mentioned on the packaging. 
 
Instead, the packaging sported different forms of front of package labelling (FoPL), including HSR, 
warning labels, nutriscore, etc. Field personnel showed these to respondents, using questionnaires to 
determine the efficacy of each of these methods in communicating nutritional information and warning 
consumers about unhealthy foods. IIM-A declined to share the questionnaire with The Ken. 

 

Picture Credit - IIM-A 

 
While the IIM-A team ultimately backed HSR, the survey results aren’t nearly as flattering as one 
would expect. Respondents who, as part of the study’s design, were manipulated to believe that chips 
and biscuits were healthy, were more strongly influenced to avoid unhealthy foods by warning labels 
than HSR. Even among respondents who were under no illusions about the health risks of junk food, 
warning labels were a more effective deterrent than HSR, the study noted. 
 

Overall, health stars and warning labels found the most broad-based support across occupations, the 
study noted. However, despite warning labels scoring higher on average across the six parameters IIM-
A was tracking, HSR came out ahead on more parameters, leading the group to ultimately recommend 
HSR. 

“We were asked to recommend only one option for FoPL. If the objective is ease of identifying, 
understanding, and a change in purchase intention, we recommend health stars,” Arvind Sahay, 
professor of marketing and international business at IIM-A, told The Ken. 

 

One oft-cited reason why HSR often wins out, is that star ratings are commonly used across industries, 
making the system widely recognised. However, as Sanyal pointed out, electronic appliances and ultra-
processed foods are incomparable. “Nutrition science is way more complex than that,” he said. 

Those like Sanyal prefer the use of warning labels. These text-based labels provide in-your-face 
nutritional information. A packet of chips, for instance, may be simply labelled as “high in fats and 
salt”, eradicating any ambiguity in the mind of the consumer. Studies also back up their effectiveness. 



 

Five categories of FoPL labelling used in IIM-A study. Picture Credit - The Ken Research 

One study conducted by Mumbai-based Indian Institute of Population Sciences (IIPS) between January 
and March 2022 showed that 61% of participants who were shown warning labels could identify all 
excess nutrients in the food. Only 45% of those shown HSR could correctly interpret them. (It should be 
noted, though, that the IIM-A study was far larger—over 20,000 respondents across 20 states, whereas 
the IIPS study only surveyed 2,869 adults across six states. Urban and rural populations were part of 
both studies.) 

IIPS, however, is far from the only body that’s at odds with IIM-A’s recommendations. Doctors at the 
Institute of Liver and Biliary Sciences, All India Institute of Medical Sciences, and multiple consumer 
groups have all cried foul. They argue that instead of following the Australian route, India should aim to 
replicate the warning labels implemented by South American countries such Chile and Uruguay. 

Marcela Reyes, assistant professor at the University of Chile’s Institute of Nutrition and Food Tech, 
told The Ken that it took Chile nearly a decade to introduce warning labels on packaged food. Reyes 
and her team analysed all naturally occurring food using the US Food and Drug Administration’s data, 
and arrived at a median of 10 grams of sugar per 100 grams as a ‘healthy’ parameter. “Any food 
crossing this threshold was stamped as high in sugar in bold black hexagonal symbols,” Reyes said. 
 



Unsurprisingly, food and beverage majors—including Kelloggs, which is part of FSSAI’s stakeholder 
group—were against the move. Kelloggs even dragged the Chilean government to court, but was 
ultimately unsuccessful in its efforts. The effects of Chile’s warning labels are there for all to see. Far 
removed from the delusional ‘health halo’ effect seen in Australia, Chile has seen the sales of sugary 
drinks decrease by 23%, said Reyes. 

 

 

Kelloggs in a legal case against the Chilean government said that it would not remove the popular 
illustration of ‘Tony the Tiger,’ the brand mascot off the cereal boxes. After Chile’s Supreme Court 
ruled against the company, it had to take off the luring imagery. Nestle and other food and beverage 

companies faced a similar predicament. Picture Credit - Marcela Reyes 

 

 

Setting thresholds 

IIM-A’s Sahay told The Ken that the purview of their survey was to identify ease of identification of 
labelling. It does not probe the underlying reasons for why HSR or warning labels may be a better fit 
for the Indian population. Where Sahay’s problems end, however, the problems for members of 
FSSAI’s scientific expert group begin. 

If the new HSR system is adopted, manufacturers must upload the nutritional information of all their 
products on the Food Safety and Compliance System (FoSCoS), a licensing platform run by FSSAI. 
“The platform will automatically calculate the number of stars to be assigned on the basis of the 
algorithm, and provide artwork to the companies to revise their labels,” Singhal explained. FSSAI, 
though, may be jumping the gun. 

The body’s ten-member scientific panel of nutritionists, most of them PhDs from various Indian 
universities, are hard at work analysing various food products on supermarket shelves. Like Reyes and 
her team in Chile, they too are attempting to identify thresholds for ‘healthy’ levels of fat, sugar, and 
sodium in foods and beverages. 
 



 

 

 

For instance, a packet of Parle’s Hide and Seek biscuits has 32.2 grams of sugar per 100 grams. 
Currently, this would be deemed unhealthy as per the World Health Organisation’s recommendations of 
no more than six grams of sugar per every 100 grams. The expert group is proposing a sugar threshold 
of 20 grams per every hundred grams of the snack—over 3X higher than WHO’s standards. Currently, 
there is a tug of war between the industry and FSSAI on upping these thresholds, as documented in the 
minutes of the latest FSSAI meeting, which The Ken has accessed. 

Developing realistic thresholds will be crucial to implementing any sort of labelling system—especially 
with Indian sweets and snacks such as gulab jamuns or namkeen being major offenders for sugar and 
salt, respectively. These experts now face a classic chicken and egg situation. One of the expert 
members in the scientific panel said that FSSAI should have waited until these thresholds were set in 
stone before announcing the implementation of HSR. 

Following the Australian debacle, FSSAI’s Singhal told The Ken that the expert group is very closely 
analysing products to design a HSR algorithm that recognises India’s unique needs. A nutrition expert 
who is part of FSSAI’s expert group told The Ken that it is unlikely that most potato chips would 
manage a rating of more than half a star. 
 
The expert, however, was apprehensive about how things may play out. For one, they said, there’s the 
worry that food and beverage companies simply misrepresent the amount of salt, sugar, and fat in their 
labelling. In some cases, the expert said, products had more sodium than what was declared by the 
manufacturer. “We need to be vigilant about what companies are self-declaring on labels. They use 
multiple names on the pack as there are no regulations yet on reporting all ingredients in one place,” the 
nutrition expert said. 



 
According to the expert group’s preliminary analysis, which The Ken accessed, even a bar of dark 
chocolate with fruits and nuts will attract a half-star rating because of its high sugar content. “We are 
mindful of the fact that the mere addition of a few nuts should not mask the negative nutritional content 
(high sugar, in this case) of the food,” Singhal explained. 
 
Similarly, instant noodles also attract a half-star rating. “Ready to eat soup mixes and soupy noodles are 
the worst due to the heavy presence of preservatives, anti-caking agents, and flavour enhancers,” said 
the nutrition expert quoted above. 
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Sins of the sweet tooth 

Even as FSSAI barrels along in its attempt to implement nutritional thresholds and HSR, the food and 
beverage industry is waiting and watching to see how they will be impacted. 
 
Take digestive biscuits, for instance, which are generally marketed as healthy. According to the 
preliminary analysis accessed by The Ken, these biscuits would only garner a 1.5-star rating. This is 
because of their high fat and sugar content, with their high fibre the only saving grace. 
 
Will these ratings actually impact large manufacturers such as Parle? That remains to be seen. Parle, for 
instance, runs a Rs 15,000 crore ($1.97 billion) operation, selling 100,000 tonnes of biscuits—including 
a premium range of digestive cookies and Parle-G. To get the cookie format right—which is softer in 
mouthfeel—manufacturers have to resort to a high-fat recipe, said Krishna Rao, senior category head at 
Parle Products. “None of the biscuits can be ‘healthy’. There is always a compromise,” said Rao. 
 
Rao said that the company will comply with FSSAI’s regulations—be it warning labels or health stars. 
However, there is no chance that Parle will reformulate its traditional Parle-G biscuit recipe (loaded 
with sugar and carbs) since it’s a runaway favourite across economic classes. 

 

Consumers are accustomed to the taste of these biscuits. No matter what FOPL, most will continue to 
buy it. However, it is a good thing that it creates awareness among those who purchase it 

KRISHNA RAO, SENIOR CATEGORY HEAD, PARLE PRODUCTS 

 

Even as the HSR system is turning out to be neither carrot nor stick for large 
manufacturers, its value to consumers is also questionable, pointed out Delhi-based 
paediatrician Arun Gupta. “What would 1.5 stars say about a digestive biscuit—how 
much sugar is in it and what are the additives in this—to a borderline diabetic who 
chooses to consume it, thinking it is a better alternative?” asked Gupta, who is also the 
convenor of the Nutrition Advocacy in Public Interest (NAPi). NAPi has 
even approached the Prime Minister’s Office to overturn FSSAI’s decision. 



 

Processed gluttony 

According to Euromonitor data, sales of ultra-processed food in India has increased from 2 kgs per 
capita in 2005 to 6 kgs in 2019. By 2024, this is expected to reach 8 kilos. Similarly, the sale of 
beverages has gone up from less than 2 litres in 2005 to about 8 litres in 2019, and is expected to grow 
to 10 litres by 2024. 

And while big brands may comply, the initial voluntary nature of the HSR regulations will find few 
takers among smaller manufacturers. Prabhu Gandhikumar, founder of TABP Snacks and Beverages, 
explains that this change could force a company with 10-15 products to make a one-time investment of 
Rs 8-12 lakh ($10,000 – 16,000) to implement packaging with the HSR. “For a company that has a 
turnover of Rs 1.5-2 crore ($197,000 – 263,500), that is almost 10% of revenue. What are the incentives 
for smaller companies to adopt FoPL?” Gandhikumar wondered.  
 
Despite these unresolved issues, FSSAI is forging ahead. The success of this programme, though, will 
ultimately come down to three things—enforcement, incentivisation, and awareness. The first, to ensure 
manufacturers comply in both letter and spirit. The second, to ensure even smaller players come on 
board. And awareness, so that the HSR has its intended effect—helping consumers make healthier 
choices. The battle to protect India from junk food has only just begun. 
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Introduction 

India is facing a public health crisis of rising obesity, diabetes, cancers, hypertension, cardiac diseases, 

renal disease and mental health, the Non-Communicable Diseases (NCDs). It is estimated that nearly 

5.8 million people die from NCDs every year out of total deaths of about 9 million, contributing to 

about 60% of annual deaths.1The comprehensive national nutrition survey (CNNS) 2016, shows that 

more than half of the 5–19-year-oldsshow biomarkers of NCDs2.  

 

There is substantial scientific evidence showing that increased consumption of ultra-processed 

unhealthy food/drink products (UPFs) is associated with high risks of NCDs and all cause mortality.3 

Higher consumption of ultra-processed foods (>4 servings daily) was independently associated with a 

62% relatively increased hazard for all cause mortality 4  and a recent meta-analysis showed that 

compared to low consumption, high consumption of UPF increased death risk by 29%5 To create 

healthy food environment global experts call for warning labels on these food products.6 

 

The fact is consumption of unhealthy food and drink products is rapidly rising in India. 7 These 

industrially processed packaged food products are usually high in sugar, salt, or saturated fats, which 

are detrimental to health. At the same time, evidence shows that ultra-processing itself is detrimental to 

the health of people independent of the nutrient content.8According to the World Heart Federation, 

“Poor diet is responsible for more deaths worldwide than any other risk factor, and is a leading cause 

of obesity, type 2 diabetes, and cardiovascular disease”9. Studies show association with renal function 

decline10. In a narrative review in 37 of the 43 studies examined, dietary exposure to ultra-processed 

foods was linked to overweight, obesity, cardio-metabolic hazards, cancer, type 2 diabetes, and 

cardiovascular illnesses, irritable bowel syndrome, depression, frailty problems in adults and all-cause 

mortality. Cardio-metabolic risks and asthma were two of the most common among children and 

adolescents. 11 Artificial sweeteners (particularly aspartame and acesulfame-K), commonly used in 

several food products, are linked to an increased cancer risk12. 

 

The Indian Academy of Pediatrics (IAP)’s “Guidelines on the Fast and Junk Foods, Sugar Sweetened 

Beverages, Fruit Juices, and Energy Drinks” 13 suggested a new acronym ‘JUNCS’ foods, for all 

unhealthy foods (Junk foods, Ultra-processed foods, Nutritionally inappropriate foods, 

Caffeinated/colored/ carbonated foods/beverages, and Sugar-sweetened beverages). It recommended 

limiting the consumption of the JUNCS foods through policy options including front of pack labelling 

(FOPL), restriction of marketing, higher taxation and improved school food environments.  

 

In this statement we focus on the FOPL, which means information to be provided to the consumer 

upfront as a matter of human right as well as a public health intervention14. FOPL has arisen from the 

domain of behaviour change communication as a tool to achieve specifically desired public health 

goals; in this case, the reduction of overweight and obesity and consequent NCDs through the pathway 

of reduced consumption of foods that are too high in salt, sugar and fats as per standards set by the 

WHO (PAHO, 2021).15FOPL is a simple, inexpensive, practical and effective tool to inform consumers 

about the public health implications of the food that they are purchasing for consumption. Currently in 

use are Nutrient warning labels, color-coded traffic lights, Nutri-Score, Health Star Ratings (HSR), and 

Guidelines for Daily Allowance (GDA). Studies do suggest that consumers spend as little as ten 

seconds in selection of food items, therefore a label that would quickly and effectively lead to the 

ability of the consumer to identify unhealthy products would be the need of the hour. 
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The Global Evidence of Impact of Different Labels 

Several countries in the Latin American such as Chile, Mexico16, Uruguay, Brazil, Peru and Israel have 

accepted the use of warning labels as FOPL that has demonstrated change in consumption and 

outcomes. The consumption of sugary beverages in Chile decreased by about 24% after the introduction 

of this policy package including marketing restrictions17.Most studies indicate that warning labels are 

the preferred mode of FOPL in order to reduce the consumption and impact on the immediate problem 

of increase consumption and weight gain18.  

 

'High-in' Warning Labels were found to be most effective, which communicates clear, non-quantitative 

messages about high levels of nutrients of concern and demonstrated the greatest efficacy in reducing 

the perceived healthfulness of a sweetened fruit19. The advantage of warning labels is that; unlike HSR, 

they serve to identify specific harmful components such as salt, sugar and fat. This factor is the most 

relevant to reduce consumption of unhealthy foods and thus prevent NCDs. A meta-analysis of over 

100 research studies published in 2021 indicated that nutrient warning labels are more effective than 

traffic lights and Nutri-Score labels in discouraging unhealthy product purchases and lowering 

purchases of calories and saturated fat20. 

 

“No empirical evidence was found that implementation of traffic-light labeling changed soft-drink 

purchase habits in Ecuador, but there is evidence that it reduced sugar content in carbonated beverages 

in the country.”21 Another study from Ecuador found that traffic-light labeling did not have the expected 

effect of reducing purchases of carbonated soft drinks during its first year of implementation, especially 

those high in sugar. 22 A meta-analysis of five experiments assessing the effects of Health Star 

Rating (HSR) labels on sales found no significant effect on calories or sugar consumed, no impact on 

saturated fat or salt purchased.23Another systematic review showed HSR did not reveal an effect on 

food purchases compared with the control.24 Participants in a shopping trial in Canada who saw "high 

in" nutrient warning signs bought less calories, sugar, and saturated fat from beverages and less calories 

and sodium from foods than those who didn't see the FOP label. Labels such as traffic lights, Health 

Star Ratings, and nutrition grade (i.e., Nutri-Score) did not show much effect.25 

This joint position statement has been developed by the under signed organisations concerning various 

issues of health, public health, consumer rights, food, nutrition, women and children’s health. This lays 

emphasis on the key strategy i.e. FOPL to reduce the consumption of ultra-processed unhealthy food or 

drink products in order to curtail the non-communicable diseases (NCDs). This Statement is developed 

through a consultative process after having comprehensively reviewed the scientific evidence. The 

Statement makes recommendations to the policymakers. 

 

We the undersigned; 

Appreciating the fact that FSSAI is working towards the FOPL and the NITI Aayog is considering 

policy measures like FOPL, higher taxation and restriction on marketing of unhealthy foods to reduce 

the consumption of unhealthy foods26,27; 

Knowing that NCDs can be curtailed by reducing the consumption of unhealthy food products and 

drinks, restriction of marketing of ultra-processed foods especially to children and Front-of-Pack 

Warning Labels on the food products; 

Knowing that WHO Southeast Asia region (SEARO) has developed comprehensive nutrition profile 

models to categorise the food products and drinks whether they are high in a particular nutrient like salt, 

sugar or fat based on extensive expert consultations and country experiences including India28, and that 

the World Health Organisation has provided guidance on food marketing as well as development of 

FOPL29,30; 
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Concerned that the FSSAI’s has taken a decision to include ‘Health Star Rating’ (HSR), a threshold 

which is 2-3 times higher nutrient content than recommended by WHO, and the addition of positive 

nutrients, in the draft regulation; 

Concerned that the FSSAI has provided exceptionally long transition period of 4 to 5 years for 

implementing these measures on a mandatory basis; 

Concerned that conflicts of interest prevailed at several consultations held to arrive at the decision; 

Aware that ‘misleading marketing’ continues aggressively and targeted at children, and the food 

industry makes health claims by use of ‘jaggery’ in place of sugar or with the use of some fiber, fruit or 

nuts and conceals the sugar content, which is the key information; 

Aware that food industry uses ‘health claims’ occupying the FOPL, which confuses messages; 

Realising that aggressive marketing and absence of FOPL contributes to increasing consumption of 

unhealthy food/drink products; 

Knowing that it is the responsibility of the Government of India to warn the consumers about which 

food product is safe to consume and which is not; 

Noting that the steps being taken by FSSAI may not help to achieve the intended objectives going by 

the scientific evidence; 

Emphasising that scientific evidence, which in this case favours warning label on the unhealthy 

packaged food products, should guide the development of a public health policy to reduce the 

consumption of UPFs and the NCDs,; 

 

Recommend the following actions based on scientific evidence, in order to achieve the objectives to 

reduce the consumption of unhealthy ultra-processed food products high in sugar, salt and fat and to and 

contribute to the reduction of NCDs; 

1. ‘Warning labels ‘in ‘symbols’ or as ‘high in’ or ‘excess of’ nutrients of concern should be 

mandatory in the draft regulation of labelling and display and not the Health Star rating. 

2. Thresholds for salt, sugar and fats should be based on the WHO SEARO’ nutrient profile 

modeling. 

3. Positive nutrients like fruit, vegetable, nuts, and fiber should not be weighted for labelling as 

these are used for making health claims for marketing. 

4. Marketing of unhealthy foods/drinks targeting children should be immediately stopped through 

legislation. 

5. Decisions on such public health issues should be made without any conflicts of interest even at 

a consultative level, interaction with the food industry may happen on a separate platform to 

hear their suggestions and discuss with experts to make decisions with public health interest in 

the center stage.  

6. Once the notification on FOPL is finalized, a maximum of 12 to 18 months may be given to the 

food industry to comply with. 

7. Government should lead a comprehensive public campaign through health systems, on which 

foods are safe to eat and which are not. 
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Developed by 

Nutrition Advocacy in Public Interest (NAPi) http://www.napiindia.in/ 

Endorsing Organisations 

1. Alliance for Sustainable & Holistic Agriculture (ASHA)-Kisan Swaraj Network 

2. Association of Physicians of India (Malwa Branch) 

3. Breastfeeding Promotion Network of India (BPNI) 

4. Centre for Science and Environment (CSE) 

5. Commonwealth Association for Health and Disability(COMHAD) 

6. Consumer Voice 

7. Cuts International 

8. Epidemiology Foundation of India (EFI) 

9. Indian Academy of Pediatrics (IAP) 

10. Indian Association of Preventive & Social Medicine (IAPSM) 

11. Indian Public Health Association (IPHA) 

12. Indian Rheumatology Association (IRA) 

13. Initiative for  Health & Equity in Society (IHES) 

14. Kidney Warriors Foundation 

15. Non Communicable Diseases Prevention Academy (NCDPA) 

16. Obesity Surgery Society of India (OSSI) 

17. Pediatric and Adolescent Nutrition Society (PAN) -IAP Nutrition Chapter 

18. People's Vigilance Committee on Human Rights (PVCHR) 

19. Public Health Foundation of India (PHFI) 

20. Public Health Resource Society (PHRS)  

21. The Maharaja Sayajirao University of Baroda. 

22. Foundation for People-centric Health Systems (FPHS) 

23. Diabetes India 

24. Indian Society of Nephrology  
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CRITIQUE OF IIM AHMEDABAD STUDY  
by 4 Independent Experts 
 

Comments on the IIM Study : Consumer preference for different nutrition front-
of-pack labels in India 

Requested by NAPi  

By: Dr. K.R.Antony. Public Health Consultant, Kerala. Independent Monitor, 
National Health Mission, Govt. of India and Former Director, State Health 
Resource Centre, Chhattisgarh, India.  

What is the Objective of the study? Neither in the Executive Summary nor in the 
detailed Introduction it is clearly stated. We have to figure it out from the final 
paragraph on the Recommendation.  

Why this question is important at the outset, because the methodology should follow 
meeting those objectives. 

If it is “well established that FOPLs have ability to nudge healthy consumption 
behaviour with regards to packaged foods” as stated in the opening sentence of the 
Executive Summary then that aspect need not be probed and should be kept out of 
the methodology. 

Is it then narrowing down to “lack of clarity on which kind of FOPL is most 
comprehensible, acceptable and yet effective” Methodology is to find out which of 
the five popular FOPLs is “the easiest to understand and influences purchase 
intentions alike”?   

Tests were done on ease of understanding and change in purchase in intentions 
according to the Executive Summary. Respondents are asked to rate different 
aspects of FOPLs. 

Classification of foods into healthy or unhealthy is a technical or professional step. 
This should be decided by a Governance body like FSSAI or Food and Nutrition 
experts or professionals, not even by the Food industry or Manufacturers. So then 
why do we seek the opinion of the Consumer knowledgeable or illiterate. It is 
pointless.  

What is the role of categorization into three groups treated with “no health prime, 
healthy prime, non-healthy prime” Is there any added advantage to this extra step? 
Isn’t it confusing the respondent and prevents her or him from expression of the 
original understanding and opinion? The authors justify its purpose as “to judge the 
relative effectiveness of the different FOPLs as a signage for healthy and unhealthy 
foods”. The priming of the respondent is an unnecessary step in the methodology. If 
at all, the label must only carry a healthy prime to take a positive step with regard to 
decision to purchase. Ideal will be to provide the crystallized information in best 
acceptable way for consumption and leave it open for consumer to decide. We have 
done it with Tobacco packs and Alcohol bottles. 
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The methodology states that profile of the respondent is captured after the 
respondent has made a choice rating of the FOPL. There is no exclusion and 
inclusion criteria based on the profile of the respondent, before taking an opinion 
poll.  

65-72% of the respondents are in the habit of reading labels. Automatically 28-35 % 
of respondents who do not read labels should be excluded from making a relative 
comparison between labels. This auto exclusion would have given more accurate 
information. Will you ever ask for opinion on relative merits of three comparable 
brands of whiskey to a teetotaller?  

It is not a wise assumption that all people whom we interview know the scientific 
basis and concepts of basic Nutrition and they must be on the lookout for a 
commercial food product that can be beneficial or potentially harmful. Unless they 
have a responsibility to self-protect, they won’t be bothered about warning on 
packaged foods. There must be some tools to assess this basic understanding level 
and then decide on inclusion or exclusion of the participant from the study.  

The participants of the study must have the capacity to objectively evaluate the 
FOPL based on the information content, must have the ability to compare, identify 
least harmful, or identify higher content than recommended and complete the task.  

Since the study revolved around only two packaged foods, biscuits and chips and 
their value share on marketing, purchase and consumption patterns, the 
preponderance of urban sample over rural across the country and in each state, 
what I notice, is justified. This is against the common dispersion of sampling units, 
(population proportionate sampling) in other population-based studies where there is 
a weightage for rural over urban areas.  

Regarding the segment who can and would purchase packaged food, majority are 
from the affordable groups and only 31.6% of the respondents are from the less than 
Rs.10,000/- monthly household income. With regard to educational background what 
is the use of asking preferences on FOPLs to 13.8% of respondents with no 
schooling at all. In my opinion, they should have been exempted from quizzing.  

Why respondents below 18 years are totally excluded? Young adolescents are big 
consumers of packaged foods like biscuits, chips and bottled soft drinks. There are 
17.5% above 18 years who are students among the classification of respondents by 
Occupational groups. Occupational background hardly makes any difference with 
regard to purchasing biscuits and chips including 18.4% who are wage labourers. 
Wage labourers do buy packaged foods with spreading consumeristic culture 
spreading from urban poor to rural poor. Their decision making is based on the 
imitation factor or peer pressure, rather than informed choice.      

 What is overlooked in the sampling is the fact that the students above 6 years to 18 
years who are big consumer segment of packaged unhealthy foods from their pocket 
money or they pressurise parents to buy. That is significant target population whose 
decision making with regard to purchase can be modified by scientific information 
and positive nudging. Importance of this segment is amply highlighted in 
Comprehensive National Nutrition Survey. 
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The primes whether healthy or unhealthy worked in reinforcing their opinions and 
influencing purchase positively or negatively according to the type prime used claims 
the authors. This only underscores the fact that gullible can be influenced by any 
maneuverer. Do we need another dimension in this study to re-establish that known 
fact then and complicate the methodology? The conventional wisdom is to package 
scientific facts to convince consumer and expect change “decision making” and 
behaviour positively. Anyway, in the conclusion and recommendation of the study, 
“Priming” healthy or unhealthy does not feature at all in its influence.  

Price, brand, flavour and expiry date are influencing factors in decision making 
irrespective of Prime factor.    

 What do they want on the label? 45 % of control group want health risk related 
information, 35% wanted Nutrient composition and only 20% concerned about 
weight gain. Weight gain related, figure conscious, middle class and upper class, 
urban consumer looks for package information seriously but that is about a fifth of 
the market share. This is an important finding of the study with Policy implication on 
the warning labels. 

The report does neither attach the survey questionnaire nor display the visual tools 
used to get the responses.    

Overall, this is a very elaborate study in which some avoidable methodological errors 
have crept in. With exclusion of data responses from certain subsets for reasons 
explained above, from among the disaggregated data tables, it can make the 
findings crisper and more realistic. For example, elimination of responses from 
illiterate, those who never read food labels etc. We cannot do anything about the 
missing data from young adolescent children from age 10-18 years now and that 
void will remain. 

In conclusion, no firm Policy guideline tips can be derived from the findings of this 
study.  

………………… 

Critical appraisal of the FOPL study  

PHFI Review by: 

Prof. Suparna Ghosh Jerath, Prof. Monika Arora 
Dr. Niveditha Devasenapathy (The George Institute for Global Health) 
May, 2,2022 
 

Title of the study: Consumer preference for different nutrition front-of-pack labels in 
India 

Summary of the study 

a. Design: A large scale individual randomized control trial 
b. Population: Community dwellers across age groups (18-60+ years) 
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c. Interventions: Exposure 5 FOPL with three different variants, another level of 
stratifications on priming (healthy, unhealthy, no priming)  
d. Control: No FOPL, and then 3 levels of stratifications on priming (healthy, 

unhealthy, no priming)  
e. Outcome: Behavioral: a) Purchase intention and b) ease of identification, 
understanding, reliability, complexity of label, label detecting the presence of 
unwanted nutrient. The primary outcome variable is purchase intention in the 
methodology but the results mention the ease of identification, understanding, 
reliability, and influence as primary outcome variables.  
f.           Timing of outcome measurement: Right after exposure to FOPL 
categories 

Queries and comments  

A. Study protocol  

        Query 

Was this RCT pre-registered with a detailed study protocol and a priori definition 
of the outcome? 

Comment  

It will be helpful to know if the trial protocol was registered with sufficient details 
which would help us to assess any bias due to selective reporting of outcomes. 

B. Methodology  

B.1 Sampling and recruitment  

 Queries 

The sequence of events 

• How was the sample selected and recruitment done?  
• How and when was the randomization done? The computer-generated 

randomization was done on which universe?  
• How was the stratification done (prime/age/gender/urban/ rural)? Although 

the total sample size (20,564) is large enough, is the study powered for so 
many sub-group analyses? 

• Around 62% of interviews were conducted in physical presence, whereas 
38% were conducted online- how was randomization followed in an online 
survey, especially in rural areas? 
Also, how was representativeness ensured as those not using smartphones 
would have been left out of this study? 

• How many contact points were there? 

Comments  
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• The trial protocol should provide detailed information on the sequence of 
implementation of intervention such as contact, consent process, unit of 
randomization, implementation of randomization, priming, and exposure to 
different FOPL. This sequence is not clear in the study methodology. 

• Need elaboration on rationale and reference for using prime in the study. 
                Examples 

o  Sample size has been specified in each prime but there is a need to 
elaborate upon how these sample sizes were arrived at and how were 
participants recruited in these primes?  

o After the choices were made, participants were asked to self-report on 
socio-demographic variables that include gender, age, occupation, 
etc. Please elaborate, what is the rationale for probing this information 
after choices have been made? Were any participants excluded after 
getting this information? 

• The study was conducted on 18-60+ years, why have the authors not 
considered below 18 years to be not included in the study, as this is the age 
group which is largely impacted. Healthy behaviours and choices get etched 
at a very young age and the attractiveness of pack, schemes and promotions 
accompanying products influence the family’s decision to buy specific 
products.  

B.2 Ethical considerations 

Comment  

• The study involves data collection on human subjects but nowhere mentions 
about ethics  
approvals, consent procedures or documentation of the consent.  If a waiver 
of consent was sought, then this should be explicitly mentioned in the report. 

B.3 Intervention 

Queries  

• What were the exact questions asked to the participant? 
• What was the language used for asking the questions? How have they 

defined the 6 items used to assess the effectiveness of types of FOPL in the 
local language? 

• Was the questionnaire used for eliciting information validated?  
• What was the language used in the package label? 
• How was the intervention standardized? How were the interviewers trained? 

Since this is a Pan-India study, was the tool translated into different regional 
languages for better comprehension? Was a standardized protocol used for 
carrying out the entire data collection process?  

• Who administered the intervention? Was (s)he the same person who 
randomized the participant into a group and then did priming (3 types) and 
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then showed the label to capture the “decision to purchase” response and 
then also conducted the interview?  

• What was the finding of pre-testing and how were they included in the final 
questionnaire used for the main study? 

Comments 

• FOPL labels had one of the six items “Label helps detect the presence of an 
excess of an unwanted nutrient”. This would be influenced by nutrition literacy 
and perhaps the educational status of the respondents. Was any comparison 
drawn on baseline knowledge or health awareness score of respondents in 
prime vs no prime groups? Also, it would be interesting to know how these 
questions were framed for the diverse participants.  

• The questions were pre-tested with 77 participants across states with 
representation across gender, age group, and education level. What about 
rural and urban representation at this stage? 

• There is a need to address bias when the entire process seems to be “not 
blinded” 

• In a trial, participant characteristics in each arm should be balanced. This 
validates the robustness of randomization. The report does not present or 
discuss baseline comparability of the key characteristics. Was there any effort 
made in this direction?    

• Both interviewer and participant could see the label. Since person who 
enrolls, administers the intervention and measures the outcome is the same 
person how was performance bias and ascertainment bias addressed in this 
trial? 

• It is a behavioral intervention. Does one-time priming bring about a behavior 
change? And why was priming given? In an RCT all the previous exposure 
and knowledge are supposed to balance out across the different arms.  

 
C. Results and outcome  

Queries 

• Table 1: Different variants for each label type have been specified. 
Information on these variants needs to be elaborated upon for a better 
understanding of each treatment arm.  

• Table 4: Mean scores and standard deviations for each group are mentioned; 
however, group differences, 95% CI, and the significance (p) value is not 
mentioned. Was the mean score for HSR significantly higher than all other 
types of FOPL? 

• Table 5: How were scores converted to ranks? Was this an a priori decision to 
analyze using ranks? 
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• Table 6: Is the mean score of the warning label significantly higher than HSR? 
Was any statistical test applied to prove that ranks of HSR were better than 
warning labels? 

Comments  

• We do not see baseline characteristics table of the participants across 
treatment arms and the control arm (stratification by geography/ age/gender). 
Were they similar?  

• Behaviour to purchase chips or biscuits is clustered in specific geographies. 
Did the authors adjust for clustering during the analysis?  

• There are 15 treatment arms considered at some places, while they are 
collapsed to 5 treatment arms at others. This was based on the type of FOPLs 
and the variants were disregarded.  

• How were the subpopulations selected to study the relative performance of 
labels? The findings across gender, age groups, place of living (rural and 
urban), and occupation are inconclusive. The authors’ conclusion of HSR as 
the choice of FOPL is unconvincing. MTL, HSR and warning labels are also 
being reported as preferred modes of FOPL in different strata. Stratification 
should have been done based on age, geography, demography, and 
education instead of priming. 

• Interaction between priming and FOPL needs to be well documented.  
• Bias due to selective reporting of outcomes cannot be ruled out. 

 
D. Overall comments  

• This study lacks the scientific rigor, ethical requirements, and reporting 
requirements of an experimental design. The research question and primary 
outcome variable are not consistent throughout the study document. A time-
stamped trial protocol will help the reader to know how much of the 
conclusion is based on post hoc decisions. 

• The methodology is not explicit, unnecessarily complicated and bias due to 
selective reporting of outcomes in the reported results, and the conclusions 
cannot be ruled out. A very complicated study design with several levels of 
stratification with no conclusive findings. 

• Very difficult to decipher the findings owing to several subgroups (perhaps 
not needed)  

• A lot of ambiguity in terms of the behavioral intervention given and sequence 
of events (recruitment, different components of intervention given, and data 
collection)  

• Geographic and demographic representation is well calculated. However, 
how this strategy was implemented is not well explained. What was the 
universe? 

• There is no clarity on the statistical analysis undertaken at different stages of 
the study. 
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• The study appears to be perception-based marketing research and perhaps 
not an epidemiology-based RCT. 

• The study needs to be re-done with all the critical considerations of RCT and 
the research questions need to be prioritized based on the questions asked 
from the policy perspective. In fact, this study can be a basis for a large well 
designed representative randomized controlled trial taking in all the lessons 
learned from the implementation of the study, intervention, and 
measurement of outcomes.   

• In its current state, the study findings do not meaningfully inform policy on 
“consumer preference on front-of-pack nutrition labels” in the context of their 
health and wellbeing.  

 

                                                                # end of the document # 

………………….. 

Comments on the IIM Study : Consumer preference for different nutrition front-
of-pack labels in India 

Requested by NAPi  

May, 2nd 2022 

By: Prof. Dr. Piyush Gupta, MD, FAMS Professor and Head, Department of 
Pediatrics, University, College of Medical Sciences, Delhi; Immediate Past President, 
Indian Academy of Pediatrics 
 
At the behest of Food Safety and Standards Authority of India (FSSAI), Indian 
Institute of Management (IIM), Ahmedabad conducted a randomized controlled trial 
on more than 20,000 consumers to determine their preferences for different FoPLs, 
in order to frame policy for the Indian Market. The authors recommended that the 
Health Star Rating to be considered as a preferred choice for policy.  
 
Here are my comments: 
 

1. Methodology: For the results and conclusions to be valid, it is important to 
have a robust unquestionable methodology. More so when this has to be 
translated into policy and action at the National level by the regulatory body 
(read FSSAI). Let us therefore examine the applicability of this study for 1.3 
billion consumers of this country. The IIM trial enrolled a nationally 
representative sample of 20,564 face to face respondents who were 
randomized to one of the six groups: no FoPL, HSR, Nutri-score, Warning 
labels, traffic lights, and monochrome GDA. The participants in the five 
intervention groups were further subcategorized into three groups: no health 
prime group, a healthy prime group, and an unhealthy prime group. Thus a 
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total of 15 treatment groups were created. Three variants of the label were 
used but there is no information why. Other than this, the control group also 
had three subgroups. Interventions were conducted in an   heterogeneous 
manner (62% physically and the rest 7811 over video calls). It is also not clear 
how blinding was done.  

2. The missing piece: The IIM study was limited to identify purchase intention 
for packaged biscuits and chips only. A very important group that was left out 
was sugar -sweetened beverages (SSBs).  

3. Objective vs subjective assessment: The decisions were not based on 
objective measures that would really gauge the ability of the consumer to 
understand the nutrition information. Objectivity is an extremely important 
criteria while assessing FoPL. Subjective assessment has multiple 
confounders and thus is unsuitable for a policy decision with implications for 
the entire country. Similar studies from Chile, Uruguay, and Mexico are also 
based on objectivity.  

4. Contd. As also stated above, the results appear to be based on self-reported 
measures of understanding, which are by and large, subjective. The questions 
fail to assess whether the participants are actually able to understand the 
FoPL. Consumers’ decision needs to be based on their understanding of the 
nutrition content/information and not only on how attractive is a particular 
label. This is the underlying science behind making this policy. 

5. What was the exact stimulus?: The IIM report also falters on several other 
aspects. The report also did not include the exact stimuli (treatment) the 
consumers were exposed to. Exact questions asked to the participants are 
not elaborated. Justification is not provided for using the healthy/unhealthy 
primes. The results of FoPL in the no prime condition were all that were 
needed, to answer the research question. 

6. The other study: A study led by the scientists of International Institute for 
Population Sciences IIPS (2022) among 2,689 adults across 6 states (Assam, 
Delhi, Gujarat, Odisha, Karnataka, UP) has documented that all 5 FoPL were 
effective in influencing product perceptions and label reactions. And of these, 
warning labels showed the largest effect. HSR doesn’t let the consumer 
realize the associated health risk with a particular food/beverage. 

7. Authors Selection: According to the report, both HSR and warning labels 
appeared to be the most easily identified, most easy to comprehend, 
considered most reliable, and able to influence the consumer as compared to 
the rest of the labels. The report indicated that the Multiple Traffic Light (MTL) 
was the most preferred for health information and the presence of unwanted 
nutrients. 

8. Contd. But the study concluded that HSR appears most acceptable. 
However, their final word on the best FoPL is to be taken with a pinch of salt 
as the evidence and justification given in this Report needs much to be 
desired.  
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9. If our main concern is to alert the consumer to unhealthy nutrients in terms of 
quantity or quality, then warning labels consistently score better and show a 
maximum effect size. Studies are available to show that warning label has the 
largest effect in the ability of consumer to correctly identify that a particular 
food has excess amounts of nutrients of concerns. In fact, the IIM report itself 
acknowledges that scientific evidence exists to prove that warning labels deter 
people from buying unhealthy food for their child, yet the HSR system has 
been recommended. 

10. CONCLUSION: It is surprising why Warning label is left out in favour of HSR. 
Based on the above comments, the report does not sound valid for use in 
making a public health policy. Let me also provide my opinion below why India 
should go for warning labels on unhealthy, ultra-processed food products.  

11. Opinion: Visually, the presence of one or two stars runs the danger of 
overcoming the absence of four or there stars. Add to it the fact that we’ve 
been taught to use ‘stars’ in an overt and explicit positive connotation, and it 
effectively renders the health-star rating system redundant as to alert 
someone to reject for consumption. The health-star rating is also open to 
industry-abuse. A health-star rating, in essence, could be interpreted for just 
about anything. It is well known that companies can benefit from 
misrepresenting their products at the cost of the consumer’s health, many will 
choose to do so. The inefficacy of the Health-Star Rating System is evidenced 
also by the willingness of the food industry to adopt it, which views it as the a 
system that least affects its bottom-line. The whole point of advocating for a 
Nutritional Warning System as an FoPL is to allow the consumer to make an 
informed decision in a matter of seconds. FoPL only does that, whichever is 
the product if it crossed the limits.  The health-star rating takes out all 
pertinent information, leaving the decision-making to emotion and guesswork. 
The Nutrient Warning Label is a direct, informative alternative to it. It gives the 
consumer the exact information they’d need without looking at the detailed list 
of nutrients on the back of the pack. A high amount of sugar, salt or fat can be 
immediately conveyed without any ambiguity. This is also the reason that the 
food industry, plagued by inertia, is vehemently opposed to it – it would mean 
shrugging off the complacency and actually reworking their products to be 
healthier and less harmful, in order to avoid the label. The Nutrient Warning 
Label thus has the potential to affect not only the consumer’s psyche, but 
industry practice as well. 

………………. 

Review of the study: Consumer Preferences for Different Nutrition Front-of-Pack 
Labels in India conducted by IIM-A, Dexter. Feb 15, 2022 

Requested by : Nutrition Advocacy in Public Interrst(NAPi) 

By Prof. Dr. Abhaya Indrayan,  
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MSc, MS, PhD (Ohio State), FSMS, FAMS, FRSS, FASc. Former Professor of 
Biostatistics, University College of Medical Sciences Delhi. 

The report describes the methodology and the results of their nationwide survey of 
20,564 persons of age 18 years and above with nearly equal representation of males 
and females. The objective was to assess the preference for front-of-pack labels on 
food products (the survey was limited to chips and biscuits). These subjects were 
randomly allocated to 45 ‘treatment’ groups (15 label types x 3 Primes) @ nearly 400 
per group. In addition, 800 per Prime were in the Control group with no label. One of 
the Primes was ‘None’ and the other two were ‘Healthy’ and ‘Unhealthy’. There are 
the prompts provided to the respondents regarding the food products. The survey 
was limited to 5 label types (Multiple Traffic Lights (MTL), Monochrome GDA, Nutri-
Score, Warming Labels, and Health Star Rating (HSR). Three variants of each type 
of labels were also considered but the findings are stated after collapsing them. 
Thus, the need to have 3 variants of each type of label is not clear.(p 14) 

Rationale of determining 400 as adequate sample size for each ‘treatment’ is not 
mentioned. These subjects have been divided into States, rural-urban, male-female, 
age-groups, and occupations – thus the spread of the representation of various 
categories looks very this. The results are rightly presented after collapsing these 
categories except at some places. However, the details of the method of random 
allocation are not provided – thus the findings cannot be taken on their face value. In 
addition, the sampling frame for the selection of the subjects is not clear, although 
the allocation of the sample to rural and urban segments is assiduously explained. 
Nearly one-sixth of the sample was discarded due to incompleteness or for other 
reasons. (p-17) This is substantial and may have introduced bias. This possibility has 
not been considered. About 62% interviews were physical and the remaining on 
video calls – both were rightly pooled because the buying intensions of these two 
groups were not found statistically significant despite not so small sample. 

The rating for preference of the labels and purchase intension were elicited on a 7-
point Likert scale. The report concludes that HSR was the most acceptable label, 
closely followed by Warning Label. However, the report says that MTL was the most 
preferred for indicating health information and the presence of unwanted nutrients, 
as well as for indicating purchase intension. Thus, the results were not as 
unequivocal as the report seems to convey in their conclusion. 

From the consumer viewpoint, nutrient information is indeed useful, but perhaps 
equally useful is the information on the ill-effects of the constituents of the food 
products. The survey seems to be missing this crucial aspect. Perhaps Warning 
Labels serve this purpose well and they have been found to get nearly the same 
rating on average as the HSR. Warning Labels have received a significantly higher 
rating by ‘No Prime’ respondents for both chips and biscuits than the ‘Healthy Prime’ 
respondents (Table 3). Strongest effect of priming was observed with Warning 
Labels in the ‘Healthy Prime’ and ‘Unhealthy Prime’ groups (p.21). They were also 
marginally ahead in term of reducing purchase intention in both ‘Healthy Prime’ and 
‘Unhealthy Prime’ groups (p.22). Warning labels were also observed to have more 
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extensive support across occupations (p.26). These findings have not received the 
prominence in the report they deserve. 

Statistically, as already mentioned, the adequacy of the sample size is not explained, 
the sampling frame from which the sample was selected is not specified, and the 
method of selection is not fully explained. Possible effect of huge nonresponse on 
the findings is not discussed. 

There are other minor statistical problems. The degrees of freedom (dfs) shown for 
the t-tests differ from each other and what they apparently ought to be, and no 
explanation for this discrepancy is provided (p.17). The t-values and P-values are 
shown at some places and not at other places though significance is concluded (e.g., 
top of p.25). The symbol d has been used without specifying that it (probably?) is 
Cohen’s d. A complete table with means and P-values for the findings mentioned on 
page 25 would have enhanced the credibility gof the findings. The findings stated as 
bullet points on page 26 may not be statistically significant (no P-values given) 
because of small n in various subgroups. In the absence of a table and the data, the 
findings on page 27 (particularly the top paragraph) look subjective and 
unsubstantiated.  

Considering all the above-mentioned points, the results and conclusion of the report 
are suspect. Warning Labels seem to deserve a better consideration. 

Conflicts of Interest : None 

ends. 
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Which Front-of-Package Labels Help Indian Consumers Identify 
and Reduce Unhealthy Food Purchases? A Randomized Field Ex-
periment  
S.K. Singh1* and Lindsey Smith Taillie,2*, Ashish Gupta3, Maxime Bercholz4, Barry Popkin2, Nandita Murukutla3  

1 Department of Survey Research and Data Analytics; International Institute for Population Sciences, Deemed 
University; sksingh@iipsindia.ac.in 
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Abstract: Policies to require front-of-package labels (FOPLs) on foods may help Indian 
consumers better identify foods high in nutrients of concern including sugar, saturated fat, 
and sodium, and discourage their consumption, outcomes critical for preventing rises in 
diet-related non-communicable disease. The objective was to test whether FOPLs helped 
Indian consumers identify ‘high-in’ foods and reduce intentions to purchase them. We 
conducted an in-person randomized experiment (n=2,869 adults between ages 18 and 60 
years old) in six states of India in 2022. Participants were randomized to one of five FOPLs: 
a control label (barcode), warning label (octagon with “High in [nutrient]”), Health Star 
Warning (HSR), Guideline Daily Amount (GDA), or traffic light label. Participants then 
viewed a series of foods high in sugar, saturated fat, or sodium with the assigned FOPL, 
and rated product perceptions and label reactions. Fewer than half of participants in the 
control group (39.1%) correctly identified all products high in nutrient(s) of concern. All 
FOPLs led to an increase in this outcome, with the biggest differences observed for the 
warning label (60.8%, p<0.001) followed by the traffic light label (54.8%, p<0.001), GDA 

(55.0%, p<0.001), and HSR (45.0%, p<0.01). Relative to the control, only the warning label 
led to a reduction in intentions to purchase the products. The results suggest that warning 
labels are the most effective FOPL to help Indian consumers identify and avoid unhealthy 
foods.    

Keywords: warning labels; Health Star Rating; Nutriscore; GDA; food policy; obesity prevention; 
non-communicable diseases  
 

1. Introduction 

Over the past several decades, with the emergence of the epidemiological transition, 
India has experienced a growing problem of overweight and obesity and all the ma-
jor nutrition-related noncommunicable diseases, especially diabetes and hyperten-
sion1-3. According to the latest National Family Growth study, nearly 1 in 4 adults 
and 1 in 20 children are classified as overweight or obese.4 Rates are increasing faster 
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in India than the world average, and obesity prevalence is expected to more than tri-
ple by the year 2040, without intervention.5, 6 At the same time India faces a major 
double burden of malnutrition as stunting and other forms of undernutrition remain 
high among the rural poor, in particular. 7-9 

These changes have occurred at a time when a remarkable diet transformation is 
occurring in India which affects rich and poor, young and old. In particular, growth 
of ultraprocessed food consumption in India is significant. As shown in neighboring 
Nepal, even preschools are increasingly being fed these foods as one study found 
25% of preschoolers’ caloric intake came from ultraprocessed food and this was 
linked with higher levels of stunting.10 From 2006 to 2019, sales of ultra-processed 
snack food and sweetened beverages in India grew from 1 billion USD to 38 billion 
USD.11  

Many ready-to-eat or ready-to-heat foods and drinks are high in added sugars, so-
dium, saturated fats, and refined carbohydrates. Excessive consumption of these 
nutrients increases risk of obesity and related NCDs.12-24 A growing literature of both 
a large random controlled trial and over 45 longitudinal cohort studies have linked 
ultra-processed food with increased risk of overweight/obesity, diet-related NCDs 
and total and heart disease-linked mortality.15, 25. 

To reduce consumption of packaged foods high in added sugar, sodium, saturated 
fat, and trans fats, front-of-package labels (FOPLS) have been recommended by the 
World Health Organization (WHO), the World Bank and others. 26-34 The primary 
goals of front-of-package labels (FOPLs) are to inform consumers about the nutri-
tional quality of food in a way that is quick and easy to understand and improve the 
nutritional quality of food purchases, with a secondary goal of stimulating reformu-
lation in the food supply35. Interpretive FOPLs are particularly promising because 
they not only provide information about nutritional content, but also help consum-
ers judge the healthfulness (or unhealthfulness) of products and provide guidance 
(encouragement or discouragement) about the decision to purchase. These are im-
portant to reduce intake of the major unhealthy processed foods consumed in India. 
By synthesizing complex nutrition facts into interpretable information, these labels 
may be especially valuable for populations with low literacy.   

The evidence base on FOPLs is growing rapidly. Warning labels perhaps have the 
strongest evidence with regards to discouraging purchases of foods high in nutrients 
of concern, with recent systematic reviews of experimental and quasi-experimental 
data showing that warnings reduce selection of unhealthy products by 26% to 
36%.36, 37 Another recent review, focused on sugar, found that warnings were the 
most effective at increasing consumers’ understanding of the high nutrient content 
in foods.38 Real-world evidence from Chile, the first country to implement manda-
tory front-of-pack warnings, found that warning labels were linked to a 24% de-
crease in purchases of unhealthy foods39 and helped both parents and children iden-
tify unhealthy food and drinks and discourage their consumption40.  In contrast, 
there is limited real-world data about the effectiveness of other common interpretive 
FOPLs, such as traffic light labels or the Health Stars Rating (HSR) system.35 Real-
world data on traffic light labeling systems has been mixed: one UK-based study 
found a sizeable reduction in calories purchased linked to the traffic light policy41, 
while another study found no association with purchases.42 Data from Ecuador, 
which implemented a mandatory traffic light labeling system in 2014, have found 
low self-reported use of the labeling system43 and no evidence that traffic light labels 
have influenced purchasing behaviors.44, 45 Real-world evidence on the effectiveness 
of the HSR system has also been quite poor. Data from Australia and New Zealand, 
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which implemented voluntary HSR schemes in YEAR and YEAR, respectively, show 
low uptake of the HSR(72)(49), with implementation skewed towards products con-
sidered to be healthier (i.e., with higher ratings). To our knowledge, there is no real-
world evaluation evidence that HSR leads to healthier food purchases; meta-anal-
yses and systematic reviews of experimental studies have similarly found low- or 
no- evidence that HSR impacts purchasing behaviors.46-49. Evidence in favor of the 
industry-promoted Guideline Daily Amounts (GDA) system is the weakest of all, 
with an array of both experimental and real-world evaluation studies from across 
the globe finding that relative to almost all other FOPL types, the GDAs are poorly 
understood, take the most time to evaluate, and are the least effective at influencing 
purchases. 38, 47, 50-59  

However, at the time this study was planned, there was virtually no evidence about 
what FOPL system will work best to inform Indian consumers about foods excess in 
these nutrients of concern and discourage purchases of these products. In this con-
text, the objective of this study was to experimentally evaluate the impact of FOPLs 
on consumers’ ability to correctly identify products as containing excess levels of 
nutrients of concern and intentions to purchase them, relative to a control label, in a 
sample of Indian adults across six states. Secondary outcomes included consumers’ 
reactions to the FOPLs and perceptions of unhealthy products.  

Given the diversity of the Indian population in terms of language, culture, dietary 
intake, and educational attainment, it is also essential to ensure that any FOPL 
regulation works well across the entire population as well as for different food 
categories. To address this, we explored whether the impact of FOPLs varied by 
product type, educational level, and state.   

2. Materials and Methods 

IRB 

This study was reviewed and approved by the Institutional Review Board (IRB) at the 
International Institute for Population Sciences (IIPS) in Mumbai, India and by BRANY 
(Biomedical Research Alliance of New York), a national organization that provides IRB 
services.  

This study was pre-registered at Open Science Framework in December 2022: 
https://osf.io/8kx3e. De-identified data is available at [add link at time of publication]. 
Participants provided written consent or, for those who could not provide a signature, 
verbal consent. 

Setting  

We carried out an in-person field experiment in rural and urban areas of 6 states (As-
sam, Delhi, Gujarat, Odisha, Karnataka, Uttar Pradesh) from January to March of 2022). 
These states were chosen purposively as sentinel sites to represent the geographic areas 
of India as well as key associated sociodemographic variations. From each of these 
states, one district was selected (Delhi, Mysuru, Bhubaneshwar, Lucknow, Ahmedabad, 
Guwahati).   

First, four wards (two urban, one semi-urban, one peri-urban) were randomly chosen 
from each district. Next listing of potential survey locations was undertaken in each of 
these selected wards. Each location was classified into four clusters, namely, peak day 
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peak-time, peak-day lean-time, lean-day lean-time, and lean-day peak-time. This gener-
ated sampling frame of time-location clusters (TLCs). Four TLCs per ward were ran-
domly selected from list for survey.  These locations were the places that sold packaged 
food items. These could be either shop/retail outlet (called Kirana shops locally), large 
grocery store (in a shopping mall or on a high street), group of small shops, or smaller 
petty shops (tea stalls, shops selling paan – betel leaves wrapped around tobacco, fruits 
etc.). 

Participants 

The participants were 2,869 adults between ages 18 and 60 years old. Recruitment of par-
ticipant was done by intercepting the customers using the nth interval calculated for the 
location using the footfall during the TLC (Interval=Total Footfall recorded at the loca-
tion during listing/28).  The details of the intercepts were filled in the intercept forms. 
Once the nth person was intercepted, s/he was checked for eligibility and a request was 
made for interview. Interviews were conducted with those who consented. After the 
interview, the next nth person was intercepted, whereas after the refusal, immediate 
next person was intercepted. The person who agreed for the interview, was taken to a 
close by comfortable place for interview where disturbances from the street were mini-
mal. 

Within each state, quota were used to obtain approximately 50% of participants who 
were women and with an educational level of 12 years or less. Eligibility criteria in-
cluded being between ages 18-60 years old and being involved in decision-making re-
lated to grocery purchases for their household at least half the time. 
 
Stimuli 
 
Four FOPLs were selected for testing based on conversations with Indian health advo-
cacy organizations and governmental organizations indicating that these labels were of 
interest for informing an impending FOPL regulation. In addition, the GDA was selected 
because has already been voluntarily implemented on some products in India. Images of 
the FOPLs (as mocked up on sweet biscuits) are depicted in Figure 1.  

 
Figure 1. Front-of-package labels (FOPLs) 
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Warning label: The main design was modeled on the proposed warning label used in 
South Africa.60 A design agency adapted the warning for India through design testing 
with 15 adults in five cities of India to ensure that the label was noticeable and under-
standable in a socioeconomically diverse population. The warning label was comprised 
of a white holding strap with the marker word ALERT! and at least one triangle-shaped 
warning and up to three warnings, depending on the nutrient content of the product 
(with text, HIGH IN SUGAR, HIGH IN SODIUM, or HIGH IN SATURATED fat). Based 
on prior evidence that icons increase perceived effectiveness and comprehension of the 
label across populations speaking different languages61 and literacy levels60, icons de-
picting sugar, salt, and saturated fat were also used.  

HSR The HSR was modeled after the existing HSR system used in Australia and New 
Zealand. The circular label stated HEALTH STAR RATING and depicted a number of 
stars from 0.5 to 5 shaded in black to indicate the healthfulness of the product, with 
fewer stars indicating less health and more stars indicating healthy.  
 
Traffic light labels The traffic light label was based on a simplified version of the sys-
tem used in the UK and Ecuador. The label presented color-coded information on sugar, 
sodium, and saturated fat for each product, with red signaling high, amber signaling 
medium, and green signaling low content of that nutrient.  

GDA The GDA was based on the existing GDA used voluntarily by the food industry in 
many countries. The GDA contained four blue shaded shapes containing nutritional in-
formation on calories, saturated fat, sugar, and salt (both the absolute content in calories 
or grams as well as the percent of an adult’s guideline daily amount).  

Control label Similar previous FOPL experimental studies62, 63, a barcode label was used 
as a control label because it serves as a piece of visual information on the front of the 
food package while conveying neutral information about the product’s nutritional con-
tent.  

The labels were displayed on a series of products, including a savory biscuit, a loaf of 
bread, a fruit drink, a sweet biscuit, and a package of instant noodles (Appendix A). 
These product categories were chosen because they are commonly consumed, are often 
high in nutrients of concern, and because they represent categories where there may be 
high levels of consumer confusion about nutritional content of the products. A profes-
sional designer designed mock products to avoid the influence of brand preferences, 
though to increase realism, the mock products and their nutritional information were 
based on popular Indian brands.  

For each product, one commercial brand within each food category was selected. A 
mock nutrient profile was created based on this brand (±2% of the original nutrient pro-
file model). Each label was then based off of the relevant nutrient profile model: for 
HSR, Australia’s HSR calculator was used;64 for warning labels and traffic light labels, 
the thresholds specified in the 2019 draft regulation for Food Safety Standards and Au-
thority (FSSAI) were used; and for the GDA, national dietary guidelines were used.65  

Cognitive testing and protocol development 

The study protocol and measures used were developed and refined through an iterative 
process to ensure acceptability among diverse participants. First, study items were trans-
lated from English into five languages (Assamese, Gujarati, Hindi, Kannada, and Odia). 
Two rounds of cognitive interviews were completed to make sure the measures were 
properly adapted to the Indian context and well-understood in each language, while 
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maintaining consistency with the underlying construct66. The interviews were completed 
in two phases, with each phase including four participants in each language (40 inter-
views total), with refinement of study measures occurring between phase one and two. 
After cognitive interviews were complete, items were refined, new additions were trans-
lated and back-translated to English before being reviewed by study co-authors. The 
field methodology (including recruitment and study implementation) was then pilot 
tested in a sample of 20 adults in an urban area of Delhi State in December of 2021 before 
further finalization of the study protocol. 

Procedure 

Participants were randomized to one of 5 arms: control label, HSR, warning, GDA, or 
traffic light label using an allocation ratio of 1:1:1:1:1. Participants then viewed a series of 
images of products, in random order, with an FOPL on the product according to as-
signed arm. In the control condition, all products had the barcode label. In the HSR con-
dition, all products displayed stars. In the warning label condition, products displayed 
the relevant warning(s) for sugar, sodium, and/or saturated fat. In the GDA condition, 
all products had a GDA with the relevant nutritional information. In the traffic light con-
dition, products displayed a multiple traffic light with the relevant color code (green, 
yellow, or red) for each nutrient.  

Interviewers showed participants images of products using an A5 size booklet, in ran-
dom order, and asked them to assess the product and their reactions to the label. At the 
end, the participant viewed images of all 5 FOPLs and answered questions about which 
label they preferred. All data were entered into a smartphone app during the interview. 

At the end of the study, participants provided demographic information. 

Measures     

Socio-demographic and behavioral covariates were specified as follows: gender 
(man/woman), age (18-30, 31-40, 41 and older), education (≤12 years of education, >12 
years), urbanicity (defined as peri-rural, semi-urban, and urban), and state (Assam, 
Delhi, Gujarat, Odisha, Karnataka, Uttar Pradesh). Languages included: Assamese (As-
sam), Gujarati (Gujarat), Hindi (Delhi, Uttar Pradesh), Kannada (Karnataka), and Odia 
(Odisha). Participants were also able to conduct the survey bilingually (in the language 
of the state and English), if they preferred. Financial situation was defined as a four-level 
variable: 1) can pay the bills and buy necessary and additional things; 2) can pay the bills 
and buy necessary things only; 3) can pay the bills but not buy necessary things; and 4) 
cannot pay bills. Household income was categorized as <RS. 10,0000; RS 10,001-25,000; 
25,0001-50,000, and over RS. 50,000 Consumption of “high-in” food (sweet biscuits, salty 
biscuits, bread, and instant noodles) was categorized as never or less than one time per 
week, 1 time per week, or more than 2 times per week.  

The codebook including product assessment items and label assessment items is availa-
ble in Appendix B. 

For all five products, participants rated their perceptions of the product. First, to assess 
their ability to correctly identify that the product had high contents of nutrients of con-
cern, they answered the question “Do you think this product has high [nutrient of con-
cern]?” (yes/no). For two products, the sweet biscuit and the instant noodles, the re-
spondents were asked this question twice, one for each nutrient of concern.  
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Next, they were asked, “Is this product unhealthy?” (yes/no). If they answered yes, they 
were asked, “how unhealthy is it?” with response options ranging from 1 to 3 (very 
much, somewhat, very little). They were then asked about visual attractiveness (“Do you 
think this product is visually attractive?”) and intentions to purchase (“Will you pur-
chase this product next week, if it were available?”) with a yes/no response. Those who 
answered “yes” were asked the follow-up question (“How visually attractive,” or “How 
likely,” respectively) with two options again ranging from (1) very much to (3) very lit-
tle.  

Participants also completed a label assessment for three of five products (randomly se-
lected). Participants answered whether the label grabbed their attention, made them feel 
concerned about the health problems of consuming the product, was understandable, 
taught them anything, was truthful, and was likable. For perceived message effective-
ness, participants were asked if the label made them concerned about the health conse-
quences of consuming the product, made the product seem unpleasant, and made them 
feel discouraged from wanting to consume the product. For all items, response options 
were yes/no. If the respondent answered yes, they were then asked “how much…” with 
responses ranging from (1) very much to (3) very little.  

Finally, participants were asked to compare their label and select which label would a) 
most discourage them from consuming the product; b) most discourage them from feed-
ing the product to a child age 1-12 years old; c) best informs them that the product has 
high [nutrient]; and d) is the easiest to understand.  

Statistical Analysis 

First, we recombined some measures. For all items measured on the Likert scale, we 
combined the agreement item (yes/no) with the strength of agreement item for each per-
son to create a 4-point Likert scale, subsequently recoded from 1 (not at all) to 4 (very 
much) for a more intuitive interpretation. For perceived message effectiveness, 
Cronbach’s alpha for the three items was > 0.7, so we created a scale that was the aver-
age of the three items for each product type. For the primary outcome, ability to cor-
rectly identify products high in nutrients of concern, we a priori specified this as cor-
rectly identifying all nutrients, since two products had multiple nutrients.  

We descriptively reported sociodemographic characteristics and examined whether par-
ticipant demographics differed by study arm using chi-square.  Then, we descriptively 
reported unadjusted percentages and means (and standard deviations) for the two pri-
mary outcomes by product type.  

For all main analyses, we examined differences between the control label and each of the 
other FOPL conditions. For all outcomes with multiple measurements for each person, 
we used mixed effects logistic regression for the correct identification of all ‘high-in’ nu-
trients and mixed effects linear regression for all other outcomes, with respondent-level 
random intercepts to account for repeated measures. Standard errors were clustered by 
interviewer. We included indicator variables for label type (between-subjects) and prod-
uct type (within-subjects), as well as an interaction of label type and product type, if sig-
nificant at the 5% level (as stated in the pre-registered analysis plan). The Holm proce-
dure was used to adjust the p-values for multiple comparisons within each outcome 
(four tests for the four label types compared to the neutral label). This was done so the 
familywise error rate across the four tests within each outcome would not exceed 0.05, 
the nominal significance level.  
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To evaluate the most discouraging label, the most informative label, and the label that 
was easiest to understand, we descriptively reported the percentage of participants that 
selected each label type as the most discouraging from consuming the product, most 
discouraging from feeding the product to a child, most informative, and the easiest to 
understand.  

To assess whether the effect of FOPLs on the primary outcomes differed by socio-demo-
graphic and behavioral covariates, we conducted exploratory moderation analyses by 
adding, in turn, each moderator of interest and its interaction with label type to the main 
model. For potential moderators, we included education and state. We explored moder-
ation by state instead of language (as stated in the pre-registration) since most states 
used their own language and state-level differences were of interest conceptually due to 
regional variation in the food supply and dietary behaviors. We also included urbanic-
ity, gender, whether the survey was conducted bilingually, and weekly consumption of 
the five product types presented to the participants as additional exploratory modera-
tors. As Cronbach’s alpha was < 0.7 for the five consumption measures, separate models 
were estimated for each product, using the corresponding consumption measure as the 
exploratory moderator. Since separate models were fit for each product, there were no 
repeated measures and linear and logistic regressions were used. We tested for overall 
differences in the effect of each label (relative to the control, i.e. the difference in means 
between a given FOPL group and the control arm) across the levels of each moderator. 

Finally, we conducted sensitivity analyses on the primary outcomes, in which we ex-
cluded participants who had been interviewed by one of the six interviewers with the 
highest or lowest three means among their respective respondents. 

We used a two-sided significance level of 0.05 to conduct all statistical tests using Stata 
version 16.1.  

3. Results 

3.1 Descriptive results 

Socio-demographic characteristics of the sample are reported in Table 1. No covariates 
were found to be unbalanced between study arms. The study was roughly distributed 
proportionately across all six states, with about half of the sample in urban areas and a 
quarter each in semi-urban and peri-rural areas. The sample was comprised of approxi-
mately half women and half with an education <12years, and the majority of the sample 
were able to pay the bills and buy what they need. Approximately 40% completed the 
interview in mixed language.  

Table 1. Socio-demographic characteristics of the sample. 

 P-value 

Control  

n = 574 

n (%) 

Warning 

 n = 598 

n (%) 

GDA  

n = 554 

n (%) 

HSR  

n = 601 

n (%) 

MTL 

 n = 542 

n (%) 

Total 

 n = 2869 

n (%) 

State 0.114       

Odisha  79 (13.8) 94 (15.7) 92 (16.6) 88 (14.6) 83 (15.3) 436 (15.2) 

Uttar Pradesh  83 (14.5) 89 (14.9) 102 (18.4) 90 (15.0) 91 (16.8) 455 (15.9) 

Assam  99 (17.2) 110 (18.4) 92 (16.6) 90 (15.0) 75 (13.8) 466 (16.2) 

Delhi  110 (19.2) 82 (13.7) 94 (17.0) 108 (18.0) 97 (17.9) 491 (17.1) 

Karnataka  96 (16.7) 119 (19.9) 94 (17.0) 120 (20.0) 84 (15.5) 513 (17.9) 
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Gujarat  107 (18.6) 104 (17.4) 80 (14.4) 105 (17.5) 112 (20.7) 508 (17.7) 

Urbanicity 0.603       

Urban  307 (53.5) 289 (48.3) 286 (51.6) 309 (51.4) 285 (52.6) 1476 (51.4) 

Semi-Urban  133 (23.2) 168 (28.1) 131 (23.6) 149 (24.8) 124 (22.9) 705 (24.6) 

Peri-rural  134 (23.3) 141 (23.6) 137 (24.7) 143 (23.8) 133 (24.5) 688 (24.0) 

Age category 0.880       

18-30y  195 (34.0) 209 (34.9) 176 (31.8) 205 (34.1) 190 (35.1) 975 (34.0) 

31-40y  200 (34.8) 220 (36.8) 212 (38.3) 211 (35.1) 187 (34.5) 1030 (35.9) 

41-60y  179 (31.2) 169 (28.3) 166 (30.0) 185 (30.8) 165 (30.4) 864 (30.1) 

Gender 0.933       

Man  290 (50.5) 301 (50.3) 286 (51.6) 298 (49.6) 266 (49.1) 1441 (50.2) 

Woman  284 (49.5) 297 (49.7) 268 (48.4) 303 (50.4) 276 (50.9) 1428 (49.8) 

Education level 0.098       

< 12 years  256 (44.6) 237 (39.6) 254 (45.8) 255 (42.4) 254 (46.9) 1256 (43.8) 

≥12 years  318 (55.4) 361 (60.4) 300 (54.2) 346 (57.6) 288 (53.1) 1613 (56.2) 

Salty biscuit intake 0.279       

<1x/week  171 (29.8) 167 (27.9) 167 (30.1) 188 (31.3) 166 (30.6) 859 (29.9) 

1x/ week  189 (32.9) 211 (35.3) 159 (28.7) 200 (33.3) 189 (34.9) 948 (33.0) 

>1x/ week  214 (37.3) 220 (36.8) 228 (41.2) 213 (35.4) 187 (34.5) 1062 (37.0) 

Sweet biscuit intake 0.068       

<1x/week  112 (19.5) 112 (18.7) 119 (21.5) 142 (23.6) 118 (21.8) 603 (21.0) 

1x/ week  164 (28.6) 155 (25.9) 164 (29.6) 158 (26.3) 122 (22.5) 763 (26.6) 

>1x/ week  298 (51.9) 331 (55.4) 271 (48.9) 301 (50.1) 302 (55.7) 1503 (52.4) 

Bread intake 0.696       

<1x/week  137 (23.9) 169 (28.3) 146 (26.4) 156 (26.0) 130 (24.0) 738 (25.7) 

1x/ week  148 (25.8) 151 (25.3) 145 (26.2) 168 (28.0) 148 (27.3) 760 (26.5) 

>1x/ week  289 (50.3) 278 (46.5) 263 (47.5) 277 (46.1) 264 (48.7) 1371 (47.8) 

Fruit drink intake 0.139       

<1x/week  245 (42.7) 231 (38.6) 248 (44.8) 251 (41.8) 228 (42.1) 1203 (41.9) 

1x/ week  141 (24.6) 139 (23.2) 139 (25.1) 137 (22.8) 145 (26.8) 701 (24.4) 

>1x/ week  188 (32.8) 228 (38.1) 167 (30.1) 213 (35.4) 169 (31.2) 965 (33.6) 

Noodles intake 0.515       

<1x/week  201 (35.0) 202 (33.8) 206 (37.2) 238 (39.6) 190 (35.1) 1037 (36.1) 

1x/ week  139 (24.2) 144 (24.1) 139 (25.1) 145 (24.1) 139 (25.6) 706 (24.6) 

>1x/ week  234 (40.8) 252 (42.1) 209 (37.7) 218 (36.3) 213 (39.3) 1126 (39.2) 

Financial situation 0.212       

Can pay bills, buy 

    needed and 

    additional things  216 (37.6) 247 (41.3) 208 (37.5) 240 (39.9) 200 (36.9) 1111 (38.7) 

Can pay bills, buy  

   what is needed  251 (43.7) 251 (42.0) 259 (46.8) 257 (42.8) 261 (48.2) 1279 (44.6) 

Can only pay bills  86 (15.0) 80 (13.4) 57 (10.3) 78 (13.0) 60 (11.1) 361 (12.6) 
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Cannot pay bills  21 (3.7) 20 (3.3) 30 (5.4) 26 (4.3) 21 (3.9) 118 (4.1) 

Mixed language 0.274       

Yes  231 (40.2) 242 (40.5) 204 (36.8) 251 (41.8) 234 (43.2) 1162 (40.5) 

Note: Intake was measured as self-reported frequency of weekly consumption over previous 30 days. Mixed language reflects 

whether the language was conducted bilingually in the native state language and English. The P-value is from a chi-square test for 

differences by arm. 

Overall descriptive results for all label and product assessment outcomes can be found 
in Appendix C. Descriptive results for label choice can be found in Appendix D.  

Descriptive results for the primary outcomes by product type can be found in Appendix 
E. For the percent of participants who correctly identified all products high in nutrient(s) 
of concern, there were some observable differences by product type, with the highest 
percentage of participants in the control group correctly identifying the fruit drink 
(60.5%) and the lowest percentage identifying the sweet biscuit (24.7%). Thus, the differ-
ence between each FOPL and the control arm was smaller for all FOPL types for fruit 
drinks relative to most other product types. In contrast, the difference between each 
FOPL and the control arm tended to be higher for noodles and savory biscuits relative to 
the other products, though this varied somewhat by FOPL type. There were minimal 
differences by product type for intentions to purchase.  

Descriptive results for the primary outcomes by state can be found in Appendix F.  In 
the control group, Assam and Delhi were the states that had the lowest percentage of 
participants correctly identified products as containing high levels of nutrient(s) of con-
cern (25.9% and 24.4%, respectively), while Uttar Pradesh and Karnataka were the high-
est (53.0% and 56.75%, respectively). For all FOPL types, the difference between each 
FOPL and the control arm was the smallest for the state of Odisha. For most FOPLs, the 
difference between each FOPL and the control arm was the greatest for the state of Uttar 
Pradesh, followed by Gujarat.  

There were also observable differences in intentions to purchase products high in nutri-
ents of concern by state. In the control group, intentions to purchase were highest in As-
sam (3.1 ± 0.8) to the lowest in Delhi (2.3 ± 1.1) and Gujarat (2.4 ± 1.0) and Odisha (2.4 ± 
1.1)  

3.2 Main results 

Results on the primary outcomes can be found in Figure 2 and Figure 3. Relative to the 
control group (39.1% of participants; 95% CI 32.0, 46.2), each FOPL led to an increase in 
the percentage of participants who correctly identified all products with high levels of 
nutrient(s) of concern, with the biggest differences observed for the warning label 
(60.8%, 95% CI 53.5, 68.0; p<0.001) followed by the traffic light label (54.8%, 95% CI 47.9, 
61.8; p<0.001), GDA label  (55.0%, 95% CI 47.1, 62.9; p<0.001), and HSR label (45.0%, 
95% CI 37.2, 52.8; p<0.01). Relative to the control label (2.6, 95% CI 2.5, 2.7), only the 
warning label led to a reduction in intentions to consume (2.5, 95% CI 2.4, 2.5; p<0.01). 
Full numerical results for both outcomes are shown in Appendix G.  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 May 2022                   doi:10.20944/preprints202205.0058.v1

https://doi.org/10.20944/preprints202205.0058.v1


 11 of 36 
 

 

 
*** P-value <0.001 relative to the control label; ** P-value <0.01; * P-value <0.05; GDA= Guideline 
Daily Amounts, HSR= Health Star Rating, MTL= Multiple Traffic Light Label.  

Figure 2. Percent of participants who correctly identified that products were high in nutrient(s) of 
concern, by study arm 

 

** P-value <0.001 relative to the control label; ** P-value <0.01; * P-value <0.05; GDA= Guideline Daily 
Amounts, HSR= Health Star Rating, MTL= Multiple Traffic Light Label.  

Figure 3. Mean purchase intentions, by study arm 
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Results on other secondary outcomes can be found in Table 2. Relative to the control 
group (1.7, 95% CI 1.5, 1.8), each FOPL led to an increase in perceived message effective-
ness, with the biggest difference observed for the warning label (2.1, 95% CI 1.9, 2.3; 
p<0.001), followed by the traffic light label (2.0, 95% CI 1.9, 2.2; p<0.001) and the GDA 
label (1.9, 95% CI 1.7, 2.0; p<0.001) and HSR label (1.9, 95% CI 1.8, 2.1; p<0.001).  

Relative to the control group, all FOPL types led to increases in perceptions that prod-
ucts were unhealthy, while all but the HSR led to increases in perceptions that products 
were visually attractive (p<0.05 for all comparisons). With regards to label perceptions, 
relative to the control group, all FOPLs were rated higher as being attention-grabbing, 
making participants concerned about the health consequences of consuming the prod-
uct, as being understandable, and as teaching them something new (p<0.05 for all com-
parisons). Relative to the control label, all FOPLs except for the HSR were rated higher 
on being true, while only the GDA and traffic light label were rated higher on being lika-
ble.  

Table 2. Label reactions and product perceptions by arm, mean (95% CI)  

 

Control Warning p GDA p HSR P MTL p 

Product 

perceptions     

 

   

 

Product is…          

Unhealthy 
1.7 (1.6, 1.8) 

2.1 (2.1, 

2.2) 

<0.00

1 

1.9 (1.9, 

2.0) 

<.0.001 1.8 (1.8, 

1.9) 0.002 

2.0 (1.9, 

2.1) 

<0.001 

Visually attractive 
2.7 (2.6,2.8) 

2.8 (2.7, 

2.9) 0.048 2.9 (2.8, 3.0) 

<0.001 2.8 (2.7, 

2.8) 0.142 

2.9 (2.7, 

2.9) 

0.004 

          

Label reactions          

The label….          

Grabs attention 
2.7 (2.6, 2.9) 

2.9 (2.8, 

3.1) 0.031 

3.0 (2.8, 

3.1) 

0.004 

2.8 (2.7,3.0) 0.040 

3.0 (2.8, 

3.1) 

0.004 

Makes me 

concerned about 

health 

consequences  1.9 (1.8, 1.9) 

2.4 (2.3, 

2.5) 

<0.00

1 

2.3 (2.2, 

2.3) 

 

 

 

<0.001 

2.2 (2.1, 

2.2) 

<0.00

1 

2.3 (2.2, 

2.4) 

 

 

 

<0.001 

Is understandable  
2.4 (2.2, 2.6) 

2.8 (2.7, 

3.0) 

<0.00

1 

2.8 (2.7, 

3.0) 

<0.001 2.7 (2.6, 

2.9) 

<0.00

1 

2.7 (2.6, 

2.9) 

<0.001 

Taught me 

something new 2.3 (2.1, 2.5) 

2.8 (2.6, 

3.0) 

<0.00

1 

2.8 (2.6, 

3.0) 

 

<0.001 

2.7 (2.5, 

2.8) 

<0.00

1 

2.7 (2.5, 

2.9) 

 

<0.001 

Is true 
2.6 (2.5, 2.7) 

2.9 (2.7, 

3.0) 

<0.00

1 

2.9 (2.7, 

3.1) 

<0.001 2.7 (2.5, 

2.8) 0.066 

2.8 (2.6, 

3.0) 

0.006 

Liking the label 
2.7 (2.5,2.9) 

2.9 (2.7, 

3.0) 0.072 2.9 (2.8,3.1) 

0.035 

2.8 (2.7,3.0) 0.054 2.9 (2.8,3.1) 

0.006 

PME 
1.7 (1.5, 1.8) 2.1 (1.9,2.3) 

<0.00

1 1.9 (1.7, 2.0) 

<0.001 

1.9 (1.8 2.1) 

<0.00

1 

2.0 (1.8, 

2.2) 

<0.001) 

PME= perceived message effectiveness 
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3.3 Moderation by sociodemographic and behavioral characteristics.  

Results on moderation of the main outcomes by FOPL type can be found in Tables 3 and 
4. For the ability to correctly identify all products high in nutrient(s) of concern, there 
was no moderation by any variable except for state (Table 3). For the impact of FOPLs 
on participants' ability to correctly identify products high in nutrients of concern, the 
pattern of results suggested that the impact of FOPLS was greatest among Uttar Pra-
desh. This state had the biggest differences between FOPL type (GDA, HSR, MTL) and 
control (or second biggest differences, for warning labels). In contrast, the impact of 
FOPLs was smallest in Odisha, with FOPLs either leading to no statistical difference 
compared to the control (warning labels, GDA, MTL) or a negative difference (HSR). 
Despite these differences there was some degree of consistency in the difference between 
FOPLs and the control across states, with the pattern of results generally showing the 
biggest differences for warnings, then for GDA or MTL, and relatively small differences 
for HSR. 

Table 3. Effect of FOPL type on the percent of participants who correctly identified 
products high in nutrients of concern by moderation of socio-demographic characteris-
tics  

 

Control Warning GDA HSR MTL 

 

% 

 (95% 

CI) 

% 

 (95% CI) Pa 

% 

 (95% CI) Pa 

% 

 (95% CI) Pa 

% 

 (95% CI) Pa 

Education          

< 12 years 

35.2 

 (27.3, 

43.1) 

51.5  

(42.3, 60.6) 0.000 

49.5  

(40.3, 58.7) 0.000 

45.2  

(36.3, 54.2) 0.002 

46.7  

(37.9, 55.6) 0.000 

≥12 years  

42.3  

(34.8, 

49.8) 

66.6  

(59.5, 73.7) 0.000 

59.6 

 (51.9, 67.3) 0.000 

44.8 

 (36.3, 53.4) 0.437 

61.8 

 (54.7, 68.9) 0.000 

Pb  0.073 0.469 0.120 0.074 

Language 

of 

interview          

State 

language 

41.5  

(34.1, 

48.8) 

63.3 

 (55.6, 71.1) 0.000 

54.9 

 (45.4, 64.4) 0.001 

44.6  

(35.6, 53.6) 0.279 

57.6  

(50.8, 64.4) 0.000 

Mixed 

(state 

language 

and 

English) 

35.5  

(23.8, 

47.3) 

57.0 

 (44.2, 69.7) 0.001 

55.2  

(42.9, 67.5) 0.000 

45.7  

(33.4, 57.9) 0.002 

51.0  

(38.0, 64.1) 0.001 

Pb  0.955 0.354 0.103 0.910 

Urbanicity          

Urban 40.0 

59.9  

(52.7, 67.1) 0.000 

54.0 

 (44.4, 63.5) 0.001 

47.3  

(39.2, 55.3) 0.013 

54.6  

(47.0, 62.2) 0.000 
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 (32.2, 

47.7) 

Semi-

Urban 

44.1 

 (36.0, 

52.2) 

68.0  

(59.9, 76.0) 0.000 

58.7 

 (48.8, 68.7) 0.004 

44.8  

(34.1, 55.4) 0.858 

55.7  

(46.2, 65.1) 0.015 

Peri-rural 

32.2 

 (24.1, 

40.3) 

53.8 

 (44.0, 63.5) 0.000 

53.6  

(45.7, 61.5) 0.000 

40.4  

(30.4, 50.5) 0.054 

54.6  

(46.7, 62.4) 0.000 

Pb  0.678 0.273 0.244 0.135 

Gender          

Men 

40.6  

(32.3, 

48.9) 

61.2  

(54.4, 68.0) 0.000 

54.2  

(45.5, 62.9) 0.000 

46.6  

(37.9, 55.2) 0.094 

54.3  

(46.0, 62.7) 0.000 

Women 

37.6  

(30.1, 

45.2) 

60.4  

(51.4, 69.3) 0.000 

55.9  

(46.4, 65.4) 0.000 

43.5  

(34.8, 52.2) 0.054 

55.3  

(47.5, 63.0) 0.000 

Pb  0.607 0.316 0.981 0.301 

State          

Odisha 

 

47.1  

(32.2, 

62.1) 

46.4  

(30.9, 62.0) 0.923 

50.4  

(36.7, 64.0) 0.521 

39.1  

(24.0, 54.2) 0.024 

42.7 

 (25.5, 59.8) 0.322 

Uttar 

Pradesh 

 

54.1  

(32.7, 

75.5) 

86.0  

(76.7, 95.2) 0.002 

86.0  

(77.7, 94.3) 0.001 

68.5  

(47.1, 90.0) 0.011 

78.9  

(68.0, 89.8) 0.012 

Assam 

 

25.8 

 (11.3, 

40.3) 

47.2  

(34.7, 59.8) 0.002 

33.2  

(19.5, 47.0) 0.138 

21.9  

(6.0, 37.9) 0.121 

45.8  

(31.2, 60.3) 0.002 

Delhi 

 

23.2  

(9.1, 

37.3) 

59.5  

(42.5, 76.5) 0.000 

42.6  

(27.6, 57.5) 0.037 

30.4  

(23.1, 37.8) 0.229 

42.0  

(27.2, 56.8) 0.014 

Karnataka 

 

57.4  

(43.8, 

71.0) 

72.2  

(58.4, 86.0) 0.000 

60.7  

(47.0, 74.4) 0.178 

63.4  

(51.8, 75.0) 0.026 

64.8  

(55.4, 74.3) 0.046 

Gujarat 

 

33.4 

(18.2, 

48.6) 

53.8  

(34.6, 73.1) 0.023 

52.4  

(34.5, 70.3) 0.063 

44.5  

(24.2, 64.8) 0.109 

53.0  

(36.8, 69.2) 0.006 

Pb  0.025 0.027 0.000 0.002 

Table continued, next page 
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 Control Warning  GDA  HSR  MTL  

 

% 

 (95% 

CI) 

% 

 (95% CI) 

Pa 

% 

 (95% CI) Pa 

% 

 (95% CI) Pa 

% 

 (95% CI) Pa 

Sweet 

biscuit 

intake          

   

<1x/week 

25.0 

 (13.1, 

36.9) 51.8 (36.4, 67.2) 0.000 36.1 (22.7, 49.5) 0.071 27.5 (16.4, 38.6) 0.645 

36.4  

(27.0, 45.9) 0.050 

   1x/ 

week 

22.0  

(14.0, 

29.9) 39.4 (27.1, 51.6) 0.002 35.4 (22.1, 48.6) 0.013 27.8 (16.2, 39.5) 0.231 

29.5  

(20.1, 38.9) 0.095 

   >1x/ 

week 

26.2 

 (15.9, 

36.5) 49.2 (38.7, 59.8) 0.000 42.4 (29.7, 55.1) 0.001 30.9 (19.6, 42.2) 0.218 

36.8  

(26.4, 47.2) 0.006 

Pb  0.347 0.732 0.894 0.788 

Bread 

intake          

   

<1x/week 

42.3  

(31.0, 

53.7) 

66.3  

(54.8, 77.7) 0.000 

50.0  

(39.4, 60.6) 0.205 

50.0  

(37.8, 62.2) 0.320 

61.5  

(52.7, 70.4) 0.002 

   1x/ 

week 

50.0  

(37.0, 

63.0) 

62.9 

 (48.6, 77.2) 0.091 

54.5  

(41.9, 67.1) 0.555 

50.0  

(38.0, 62.0) 1.000 

60.8  

(48.1, 73.5) 0.110 

   >1x/ 

week 

45.0  

(35.2, 

54.8) 

73.0  

(64.8, 81.2) 0.000 

61.6  

(50.0, 73.2) 0.001 

48.0  

(36.7, 59.3) 0.455 

62.5  

(51.4, 73.6) 0.004 

Pb  0.148 0.292 0.718 0.582 

Fruit 

drink 

intake          

   

<1x/week 

58.4  

(47.2, 

69.6) 

75.8  

(66.0, 85.5) 0.000 

73.8 

 (63.0, 84.5) 0.005 

69.7  

(57.6, 81.8) 0.041 

75.0  

(62.7, 87.3) 0.000 

   1x/ 

week 

59.6  

(46.6, 

72.6) 

79.1  

(68.7, 89.6) 0.004 

77.0  

(66.4, 87.6) 0.012 

61.3  

(44.5, 78.1) 0.798 

75.2  

(64.4, 86.0) 0.017 

   >1x/ 

week 

63.8  

(52.2, 

75.5) 

76.3  

(66.1, 86.5) 0.020 

70.7  

(58.6, 82.7) 0.264 

59.2  

(47.0, 71.3) 0.365 

70.4  

(60.2, 80.6) 0.266 
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Pb  0.522 0.363 0.138 0.336 

Noodle 

intake          

   

<1x/week 

31.3  

(20.9, 

41.8) 

62.9  

(52.5, 73.2) 0.000 

48.5  

(36.9, 60.2) 0.004 

44.1  

(30.6, 57.6) 0.028 

54.7  

(46.5, 63.0) 0.000 

   1x/ 

week 

29.5  

(18.2, 

40.8) 

54.2  

(41.6, 66.8) 0.000 

47.5  

(36.7, 58.3) 0.004 

44.1  

(34.0, 54.3) 0.007 

41.7  

(30.1, 53.4) 0.070 

   >1x/ 

week 

27.4  

(18.4, 

36.3) 

46.8  

(35.0, 58.6) 0.000 

45.9  

(33.6, 58.3) 0.002 

34.4  

(22.9, 45.9) 0.097 

53.5  

(41.4, 65.6) 0.000 

Pb  0.207 0.983 0.559 0.218 

Savory 

biscuit 

intake          

   

<1x/week 

32.7  

(20.8, 

44.7) 

52.7  

(38.9, 66.5) 0.001 

52.1  

(40.7, 63.4) 0.000 

46.3  

(33.9, 58.6) 0.013 

53.6  

(43.4, 63.9) 0.001 

   1x/ 

week 

40.2  

(29.2, 

51.2) 

59.2  

(48.8, 69.7) 0.002 

57.2  

(45.2, 69.3) 0.010 

40.5  

(29.6, 51.4) 0.951 

51.9  

(41.5, 62.2) 0.037 

   >1x/ 

week 

34.6  

(22.9, 

46.3) 

60.0  

(47.4, 72.6) 0.000 

61.0  

(47.3, 74.7) 0.000 

44.6  

(30.3, 58.9) 0.017 

57.8  

(42.2, 73.3) 0.001 

Pb  0.673 0.344 0.096 0.267 

Note: Pa is the value for the difference between each FOPL type and the control. Pb is the value for equal differences with the control mean across 

moderation levels, within FOPL arm.  
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For intentions to purchase, there was no moderation by most variables (Table 4). For the 
HSR label, there was moderation by urbanicity such that the effect of HSR was greater 
for semi-urban and peri-rural areas than for urban areas (p=0.004).  

Table 4. Effect of FOPL type on intentions to consume products high in nutrients of con-
cern by moderation of socio-demographic characteristics  

 Control Warning GDA HSR MTL 

 

Mean 

 (95% CI) 

Mean 

 (95% CI) Pa 

Mean 

 (95% CI) Pa 

Mean 

 (95% CI) Pa 

Mean 

 (95% CI) Pa 

Education          

< 12 years 2.6 (2.4, 2.8) 2.5 (2.3, 2.7) 0.408 2.6 (2.5, 2.8) 0.507 2.6 (2.5, 2.8) 0.743 2.5 (2.4, 2.7) 0.405 

≥12 years  2.6 (2.5, 2.8) 2.4 (2.3, 2.6) 0.014 2.6 (2.5, 2.8) 0.875 2.6 (2.4, 2.7) 0.433 2.5 (2.4, 2.7) 0.256 

Pb  0.298 0.647 0.503 0.941 

Language of 

interview          

State language 2.7 (2.5, 2.9) 2.6 (2.4, 2.8) 0.086 2.7 (2.5, 2.9) 0.801 2.7 (2.5, 2.8) 0.446 2.6 (2.4, 2.8) 0.159 

Mixed (state 

language and 

English) 2.4 (2.2, 2.7) 2.3 (2.1, 2.5) 0.115 2.5 (2.3, 2.7) 0.284 2.5 (2.3, 2.6) 0.606 2.4 (2.2, 2.6) 0.906 

Pb  0.720 0.329 0.377 0.312 

Urbanicity          

Urban 2.6 (2.4, 2.8) 2.4 (2.3, 2.6) 0.005 2.6 (2.5, 2.8) 0.793 2.5 (2.3, 2.6) 0.033 2.5 (2.4, 2.7) 0.256 

Semi-Urban 2.6 (2.4, 2.7) 2.6 (2.4, 2.8) 0.643 2.7 (2.6, 2.9) 0.053 2.7 (2.5, 2.8) 0.139 2.5 (2.3, 2.6) 0.299 

Peri-rural 2.6 (2.4, 2.9) 2.4 (2.2, 2.6) 0.033 2.6 (2.4, 2.8) 0.508 2.7 (2.6, 2.9) 0.312 2.6 (2.4, 2.9) 0.944 

Pb  0.055 0.208 0.004 0.780 

Gender          

Men 2.6 (2.4, 2.8) 2.5 (2.3, 2.7) 0.113 2.7 (2.5, 2.9) 0.705 2.6 (2.4, 2.8) 0.741 2.6 (2.4, 2.8) 0.501 

Women 2.6 (2.4, 2.8) 2.4 (2.3, 2.6) 0.070 2.6 (2.5, 2.8) 0.728 2.6 (2.4, 2.7) 0.992 2.5 (2.3, 2.7) 0.235 

Pb  0.765 0.916 0.806 0.788 

State          

Odisha 2.4 (2.1, 2.7) 2.2 (2.0, 2.5) 0.123 2.2 (1.9, 2.4) 0.061 2.2 (2.0, 2.5) 0.033 2.1 (1.8, 2.4) 0.002 

Uttar Pradesh 2.7 (2.2, 3.1) 2.6 (2.3, 3.0) 0.945 2.8 (2.4, 3.1) 0.610 2.7 (2.4, 3.0) 0.976 2.8 (2.4, 3.1) 0.552 

Assam 3.1 (2.9, 3.3) 2.8 (2.7, 3.0) 0.043 3.1 (2.9, 3.3) 0.951 3.1 (2.8, 3.3) 0.714 3.0 (2.9, 3.1) 0.217 

Delhi 2.3 (2.1, 2.6) 2.0 (1.6, 2.3) 0.004 2.5 (2.2, 2.8) 0.250 2.4 (2.1, 2.6) 0.663 2.3 (2.1, 2.5) 0.910 

Karnataka 2.7 (2.5, 2.9) 2.8 (2.5, 3.1) 0.362 2.8 (2.6, 3.0) 0.322 2.7 (2.5, 2.9) 0.707 2.7 (2.4, 3.1) 0.847 

Gujarat 2.4 (2.0, 2.9) 2.2 (1.8, 2.6) 0.015 2.4 (2.1, 2.7) 0.900 2.5 (2.1, 2.8) 0.808 2.4 (2.1, 2.7) 0.608 

Pb  0.056 0.304 0.492 0.177 

Sweet biscuit 

intake          

   <1x/week 2.6 (2.3, 2.8) 2.5 (2.2, 2.7) 0.555 2.5 (2.3, 2.8) 0.845 2.5 (2.3, 2.7) 0.654 2.3 (2.1, 2.5) 0.048 

   1x/ week 2.6 (2.4, 2.8) 2.5 (2.3, 2.7) 0.341 2.7 (2.5, 2.9) 0.470 2.7 (2.5, 2.8) 0.337 2.7 (2.5, 2.9) 0.407 

   >1x/ week 2.7 (2.5, 2.9) 2.5 (2.3, 2.7) 0.056 2.7 (2.5, 3.0) 0.675 2.7 (2.5, 2.9) 0.884 2.6 (2.4, 2.9) 0.500 

Pb  0.820 0.718 0.627 0.070 
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Bread intake          

   <1x/week 2.5 (2.3, 2.8) 2.4 (2.1, 2.7) 0.470 2.5 (2.3, 2.7) 0.768 2.5 (2.2, 2.7) 0.515 2.2 (2.0, 2.4) 0.029 

   1x/ week 2.6 (2.3, 2.9) 2.4 (2.1, 2.7) 0.079 2.5 (2.3, 2.6) 0.207 2.6 (2.4, 2.7) 0.716 2.6 (2.3, 2.8) 0.779 

   >1x/ week 2.7 (2.5, 2.9) 2.6 (2.4, 2.8) 0.527 2.8 (2.6, 3.0) 0.212 2.8 (2.7, 3.0) 0.112 2.7 (2.4, 2.9) 0.663 

Pb  0.724 0.142 0.325 0.140 

Fruit drink 

intake          

   <1x/week 2.5 (2.3, 2.8) 2.4 (2.1, 2.7) 0.271 2.6 (2.4, 2.8) 0.437 2.5 (2.3, 2.7) 0.996 2.3 (2.1, 2.6) 0.100 

   1x/ week 2.5 (2.3, 2.8) 2.4 (2.2, 2.6) 0.485 2.5 (2.3, 2.7) 0.876 2.6 (2.4, 2.8) 0.470 2.6 (2.4, 2.8) 0.491 

   >1x/ week 2.7 (2.5, 2.8) 2.5 (2.3, 2.7) 0.094 2.7 (2.5, 3.0) 0.453 2.7 (2.5, 2.8) 0.974 2.6 (2.4, 2.9) 0.940 

Pb  0.765 0.886 0.790 0.220 

Table continued, next page 

 

Mean 

 (95% CI) 

Mean 

 (95% CI) Pa 

Mean 

 (95% CI) Pa 

Mean 

 (95% CI) Pa 

Mean 

 (95% CI) Pa 

Noodle intake          

   <1x/week 2.5 (2.3, 2.7) 2.4 (2.1, 2.7) 0.556 2.4 (2.2, 2.7) 0.826 2.4 (2.2, 2.6) 0.337 2.3 (2.1, 2.5) 0.033 

   1x/ week 2.6 (2.3, 2.8) 2.4 (2.2, 2.6) 0.096 2.7 (2.5, 2.9) 0.159 2.5 (2.3, 2.7) 0.559 2.6 (2.4, 2.8) 0.950 

   >1x/ week 2.6 (2.3, 2.9) 2.5 (2.3, 2.6) 0.203 2.6 (2.5, 2.8) 0.746 2.6 (2.3, 2.8) 0.882 2.6 (2.4, 2.8) 0.818 

Pb  0.782 0.500 0.840 0.208 

Savory biscuit 

intake          

   <1x/week 2.5 (2.3, 2.7) 2.5 (2.3, 2.7) 0.886 2.5 (2.3, 2.8) 0.606 2.4 (2.2, 2.7) 0.639 2.5 (2.3, 2.7) 0.710 

   1x/ week 2.7 (2.4, 2.9) 2.5 (2.4, 2.7) 0.263 2.6 (2.4, 2.8) 0.592 2.6 (2.4, 2.8) 0.449 2.7 (2.5, 2.9) 0.959 

   >1x/ week 2.8 (2.5, 3.0) 2.5 (2.3, 2.8) 0.012 2.7 (2.5, 3.0) 0.957 2.8 (2.6, 3.0) 0.834 2.6 (2.3, 3.0) 0.325 

Pb  0.329 0.739 0.783 0.636 

Note: Pa is the value for the difference between each FOPL type and the control. Pb is the value for equal differences with the control mean across 

moderation levels, within FOPL arm.  
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Label selection 

The results for when participants were asked which label they prefer are shown in Fig-
ure 4. Warning labels were most often selected as most likely to discourage consumption 
of the high-in products by adults, and warnings, GDA, and HSR most often selected as 
the most likely to discourage feeding the products to children. Participants selected MTL 
as the easiest to understand label and GDA as the most informative label.  

 
Figure 4. Percent of participants selecting a particular FOPL  

Sensitivity analyses 

Results from the sensitivity analyses of main outcomes excluding respondents who were 
interviewed by interviewers with the highest or lowest means are found in Appendix H. 
There was no difference in the pattern of results for either outcome. 

4. Discussion 

This experimental in-person study of adults in six states of India found that, relative to a 
control label, FOPLs improved participant's ability to correctly identify products high in 
nutrients of concern, including sugar, saturated fat, and sodium. The warning label 
showed the biggest impact on this outcome and was also the only FOPL to reduce par-
ticipants' intentions to purchase these unhealthy products. Warning labels also showed 
the biggest impact on a number of secondary outcomes, including perceived message 
effectiveness, an outcome that has been previously shown to predict behavioral 
change.67  

The finding that warning labels were the most effective FOPL on the pre-specified pri-
mary outcomes-- helping consumers identify products high in nutrients of concern and 
reducing intentions to purchase these products-- is consistent with prior conceptual 
frameworks, empirical evidence, and public health goals.  

First, the conceptual framework for nutrient warnings posits that they are particularly 
well suited to reduce consumption of ‘high-in’ products because of their binary nature, 
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which facilitates quick decisions, and their ability to signal a warning, which communi-
cates action (to discourage consumption). 35, 68 Second, our study results are consistent 
with other empirical evidence in India and elsewhere. For example, our finding that 
warnings were the only FOPL to impact behavioral intentions is consistent with a sepa-
rate recent study conducted on FOPLs among Indian consumers, which also found that, 
compared to GDA and HSR labels, the warnings led to the biggest impact on intentions 
to purchase unhealthy products. 69 In addition, our findings are consistent with a re-
cently published systematic review of randomized controlled trials and quasi-experi-
ments, which found that warning labels were more effective than color coded labels 
(e.g., traffic lights) in discouraging unhealthy food purchasing behavior.36  

It is worth noting that there is some controversy in the field about which public health 
goals should be prioritized when it comes to the desired outcome of an FOPL system. 
The current study was designed to test FOPLs’ impact on antecedents to reducing pur-
chases of foods and drinks high in nutrients of concern because global dietary recom-
mendations consistently agree on the importance on preventing or reducing consump-
tion of excess amounts of sugar, sodium, saturated fat, and added sugar.70-72 These 
results suggest that warning labels hold the most promise for helping Indian consumers 
identify ‘high-in’ products and discourage their consumption, though these findings 
should be replicated in a behavioral trial in which actual purchases or intake behaviors 
are measured.  

In contrast, this study found that the HSR system was the lowest-performing FOPL 
(relative to the control) with regards to helping consumers identify “high-in” products, 
and had no impact on behavioral intentions. These findings are consistent with a recent 
study which found that even when only a single star is displayed, warning labels 
outperform the HSR system in reducing intention to purchase ‘high-in’ products73. In 
addition, a recent experiment among Colombian adults found that the HSR consistently 
performed worse than the warning label on multiple outcomes, including identifying 
“high in” products and reducing intentions to purchase these products74. 

One likely reason for the HSR’s low performance is that it was designed with different 
public goals in mind. While warnings are designed with the goal to discourage the most 
unhealthy purchases, while others, like the HSR are designed to nudge towards “health-
ier” purchases. Previous studies have showed that the HSR help consumers rank 
products based on healthfulness 75 and help nudge them towards healthier choices76. Yet, 
it is unclear from a health perspective whether shifting consumers from a lower-scoring 
product to a higher-scoring product will result in meaningful gains for health. This of 
particular concern because in a mandatory HSR system, ultraprocessed products could 
be eligible to carry up to 5 stars, implying that these products are healthier and should 
be encouraged- despite a rapdily growing body of evidence from controlled feeding 
studies and from many prospective cohort studies showing that ultraprocessed foods 
are linked to weight gain, overweight/obesity, and an array of adverse cardiometabolic 
effects17, 25, 77-98 In addition, others have criticized the HSR system for misrepresenting 
nutrition science,99 in part due to the use of an algorithm that does not reflect how 
human metabolism works (e.g., the presence of beneficial ingredients such as fiber or 
protein does not offset the harms of sugar, sodium, or saturated fat). To design an 
effective FOPL system for Indian consumers, policymakers should consider not only the 
design of the FOPL itself, but the underlying nutirtional profile and health goal (e.g., 
reducing consumption of the most unhealthy items vs. encouraging healthier (yet likely 
to be ultraprocessed) options).  
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With regards to secondary outcomes on product perceptions and label reactions, out-
comes were mixed, though the pattern suggested a strong performance of warning la-
bels and poor performance for HSR. Warning labels performed best on perceived mes-
sage effectiveness, a scale that reflects both message perceptions (judgments about how 
well the message will lead to persuasion) and effects perceptions (how well the message 
will change behavioral antecedents or the actual behavior).100, 101 Perceived message ef-
fectiveness has been used in the development of many health messages across a range of 
products102-104, and is predictive of behavioral change67, offering further support for 
warnings as a strong FOPL to discourage consumption of “high-in” products among 
Indian consumers. Warning labels also performed best on other outcomes (identifying 
products as unhealthy, making participants concerned about health consequences) and 
similarly to the GDA and/or the MTL on other outcomes (understandable, taught me 
something new, is true, liking), though the magnitude of difference between FOPLs was 
small across all outcomes. The GDA and MTL performed best on grabbing attention and 
led to the smallest increase in visual attractiveness (a positive outcome, given that the 
goal is to decrease participants' desire to consume a product). The HSR performed worse 
than all other FOPL types tested (except the control) on every secondary outcome. 

When shown all the FOPLS and asked to select which one they most preferred on a 
range of outcomes, results were mixed. Warning labels were most frequently chosen as 
the label that would most discourage consumption by adults or feeding the products to 
children. In contrast, GDA label and MTL label were selected as most informative and 
easiest to understand. However, there is no evidence that these preference measures are 
predictive of actual behavior change. In addition, conceptually, preference for or ‘liking’ 
of the label may inversely associated with the intended behavioral change (discouraging 
purchases) as they may attract consumers towards selecting the product.    

With regards to effect modification by socio-demographic and dietary factors, our study 
found mixed results. Importantly, we found that the impact of FOPLS did not vary for 
high vs. low educated populations, which suggests that FOPLs hold promise as a popu-
lation intervention across populations. On the other hand, this study did not assess liter-
acy, and so were not able to understand whether the FOPLs performed well among illit-
erate populations, which is especially important considering that approximately a quar-
ter of the population is illiterate (and this figure is higher amongst women and in rural 
areas). 105 Few studies have looked at FOPLS among illiterate populations. However, 
principles of visual communication suggest and empirical data shows that imagery can 
better convey health risk information than can text or numerical information, 106-109 par-
ticularly to low literacy groups. This suggests that the warning label (which in this 
study, carried icons depicting sugar, salt, and saturated fat) and the HSR (which uses 
stars) would hold an advantage over labels such as the traffic light or GDA label. Lim-
ited empirical data also illustrates the promise of using icons with warnings, in particu-
lar: one focus group study in South Africa suggested that warnings with icons would 
work well among illiterate population.60 Other work from the US found that warnings 
with icons were perceived as more effective among populations with lower English lan-
guage literacy.109 Future research in India should test the effectiveness of FOPLs in popu-
lations with low literacy.  

We did observe some differences in the impact of FOPL by state. While the pattern of 
results consistently found that warning labels performed best, the impact of FOPLs was 
the smallest in the state of Odisha, where FOPLs either had no impact (warnings, GDA, 
or MTL) or a negative impact (HSR), relative to the control. An effective FOPL policy for 
India should consider using a state-based educational campaign to ensure that the FOPL 
is well-understood and used across different populations. 
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Limitations of this study included that it measured only participants’ self-reported per-
ceptions and reactions. Future experimental trials with more realistic products in more 
realistic settings that more closely mirror real-world food environments will be neces-
sary. In addition, further testing in populations with low literacy will be important to 
ensuring that an FOPL system works well for all Indian consumers. Strengths of this 
study included the large sample, inclusion of six states (and five languages).  

5. Conclusions 

The results of this in-person randomized experiment found that warning labels per-
formed best on helping Indian consumers identify products that are high in sugar, so-
dium, and saturated fat and were the only FOPL type to reduce intentions to purchase 
these products. This pattern of results suggests that the warning label is the optimal 
FOPL to achieve the goal of reducing purchases intakes of unhealthy products high in 
nutrients of concern. Replication of this study with behavioral outcomes would provide 
stronger evidence to support FOPL policies in the Indian population.  
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Appendix A.  
 
Figure A1. Images of products used, without FOPLs 
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Appendix B. Codebook 
Product Assessment 
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Label Assessment 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Excs_sf B10. Do you think this product has high 
[sugar/sodium/saturated fat]? 

1 = Yes 
0= No 

Unhealthy_sf B11a. Is this product unhealthy? 
 

1 = Yes (Go to C11b) 
0= No (Go to C12a) 

 B11b. How unhealthy it is?  1 = Very much  
2 = Somewhat 
3 = Very little 

Ppa_sf B12a. Do you think this product is visually attractive?  1 = Yes (Go to C12b) 
0= No (Go to C13a) 

 B12b. How visually attractive is this product? 
 

1 = Very much  
2 = Somewhat 
3 = Very little  

Buy_lkly_sf 
 

B13a. Will you purchase this product next week, if it were 
available?  

1 = Yes (Go to C13b) 
0= No  

 B13b. How likely is it for you to want to purchase this product 
next week, if it were available? 

1 = Very much  
2 = Somewhat 
3 = Very little 

   
Attention_sf B1a. Does this label grab your attention? 1 = Yes (Go to C1b) 

0= No (Go to C2a) 
 B1b. How much does this label grab your attention? 1 = Very much 

2 = Somewhat 
3 = Very little 

PME_conc_sf 
 

B2a. Does the label make you feel concerned about the health 
consequences of consuming this product?  

1 = Yes (Go to C2b) 
0= No (Go to C3a) 

 B2b.  How concerned would you be about the health 
consequences of consuming this product?  

1 = Very much 
2 = Somewhat 
3 = Very little  

PME_unpl_sf 
 

B3a.  Does the label make this product seem unpleasant to 
you? 

1 = Yes (Go to C3b) 
0= No (Go to C4a) 

 B3b. How unpleasant does this product seem to you? 
 

1 = Very much 
2 = Somewhat 
3 = Very little  

Pme_disc_sf 
 

B4a. Does the label make you feel discouraged from wanting 
to consume this product?  

1 = Yes (Got to C4b) 
0= No (Go to C5a) 

 
 

B4b. How discouraged do you feel from wanting to consume 
this product? 

1 = Very much 
2 = Somewhat 
3 = Very little  
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Ap-
pen-

dix C.  
 
 

Table. Descriptive statistics for the product and label assessment outcomes by arm 

 n Control Warning GDA HSR MTL 

Product perceptions  n (%) n (%) n (%) n (%) n (%) 

Identified all “high-in” nutrients 14345 1125 (39.2) 1819 (60.8) 1517 (54.8) 1363 (45.4) 1495 (55.2) 

  

 

Mean 

(SD) 

Mean 

(SD) 

Mean 

(SD) 

Mean 

(SD) 

Mean  

(SD) 

How likely would you be to buy this product 

next week?  14345 2.6 (1.1) 2.5 (1.0) 2.6 (1.0) 2.6 (1.0) 2.5 (1.1) 

How unhealthy is this product? 14345 1.7 (1.0) 2.1 (1.2) 1.9 (1.2) 1.8 (1.1) 2.0 (1.2) 

How visually attractive is this product? 14345 2.7 (1.1) 2.8 (1.0) 2.9 (1.0) 2.8 (1.0) 2.9 (1.0) 

       

Label reactions       

Does the label grab your attention?  8607 2.7 (1.0) 2.9 (1.0) 3.0 (1.0) 2.8 (1.0) 3.0 (1.0) 

Perceived message effectiveness  8607 1.7 (0.8) 2.1 (0.9) 1.9 (0.8) 1.9 (0.9) 2.0 (0.9) 

Does the label make you think about health 

problems caused by this product?  8607 1.9 (1.1) 2.4 (1.2) 2.3 (1.2) 2.2 (1.2) 2.3 (1.2) 

Cog_elab_sf B5a. Does the label make you think about the health problems 
caused by consuming this product?  

1 = Yes (Go to C5b) 
0= No (Go to C6a) 

 B5b. How much does the label make you think about the 
health problems caused by consuming this product?  

1 = Very much 
2 = Somewhat 
3 = Very little  

Understand_sf B6a. Do you understand what the label means?  1 = Yes (Go to C6b) 
0= No (Go to C7a) 

 B6b. How much do you understand what the label means? 
 

1 = Very much  
2 = Somewhat 
3 = Very little  

Learn_new_sf B7a. Has the label taught you anything?  1 = Yes (Go to C7b) 
0= No (Go to C8a) 

 B7b. How much has the label taught you? 1 = Very much 
2 = Somewhat 
3 = Very little  

Trust_sf B8a. Do you think what label says is true?  1 = Yes (Go to C8b) 
0= No (Go to C9a) 

 B8b. How much do you think what the label says is true? 
 

1 = Very much  
2 = Somewhat 
3 = Very little  

Liking_sf B9a. Do you like to have this label on the products?  1 = Yes (Go to C9b) 
0= No (Go T0 10a) 

 B9b. How much would you like for products to have the label? 
 

1 = Very much 
2 = Somewhat 
3 = Very little 
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Do you understand the label? 8607 2.4 (1.1) 2.8 (1.1) 2.8 (1.1) 2.7 (1.1) 2.8 (1.1) 

Does the label teach you anything? 8607 2.3 (1.2) 2.8 (1.1) 2.8 (1.1) 2.7 (1.1) 2.7 (1.2) 

Do you think what the label says is true?  8607 2.6 (1.1) 2.9 (1.1) 2.9 (1.0) 2.7 (1.1) 2.8 (1.1) 

Do you like to have the label on this product?  8607 2.7 (1.1) 2.9 (1.0) 2.9 (1.0) 2.8 (1.0) 2.9 (1.0) 

Note: Product perceptions were assessed on all 5 products, label reactions were assessed on 3 products.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix D.  
 

Table. Descriptive statistics for the label choice outcomes by arm 

 n 

Control 

n (%) 

Warning 

n (%) 

GDA 

n (%) 

HSR 

n (%) 

MTL 

n (%) 

Which label discourages you most 

from consuming this product? 2869      

Control  66 (11.5) 73 (12.2) 61 (11.0) 80 (13.3) 65 (12.0) 

Warning  174 (30.3) 171 (28.6) 137 (24.7) 161 (26.8) 158 (29.2) 

GDA  113 (19.7) 124 (20.7) 125 (22.6) 149 (24.8) 117 (21.6) 

HSR  124 (21.6) 131 (21.9) 110 (19.9) 126 (21.0) 102 (18.8) 

MTL  97 (16.9) 99 (16.6) 121 (21.8) 85 (14.1) 100 (18.5) 

Which label discourages you most 

from feeding this product to a child? 2869      

Control  52 (9.1) 54 (9.0) 43 (7.8) 41 (6.8) 41 (7.6) 

Warning  140 (24.4) 146 (24.4) 138 (24.9) 174 (29.0) 140 (25.8) 

GDA  148 (25.8) 164 (27.4) 153 (27.6) 139 (23.1) 125 (23.1) 

HSR  136 (23.7) 139 (23.2) 126 (22.7) 148 (24.6) 126 (23.2) 

MTL  98 (17.1) 95 (15.9) 94 (17.0) 99 (16.5) 110 (20.3) 
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Which label best informs you that this 

product has high [nutrient]? 2869      

Control  44 (7.7) 37 (6.2) 37 (6.7) 43 (7.2) 30 (5.5) 

Warning  70 (12.2) 99 (16.6) 91 (16.4) 78 (13.0) 78 (14.4) 

GDA  234 (40.8) 237 (39.6) 221 (39.9) 234 (38.9) 207 (38.2) 

HSR  133 (23.2) 149 (24.9) 125 (22.6) 147 (24.5) 135 (24.9) 

MTL  93 (16.2) 76 (12.7) 80 (14.4) 99 (16.5) 92 (17.0) 

Which label is easiest to understand? 2869      

Control  77 (13.4) 45 (7.5) 50 (9.0) 56 (9.3) 45 (8.3) 

Warning  66 (11.5) 97 (16.2) 75 (13.5) 67 (11.1) 74 (13.7) 

GDA  131 (22.8) 152 (25.4) 148 (26.7) 134 (22.3) 105 (19.4) 

HSR  120 (20.9) 130 (21.7) 122 (22.0) 142 (23.6) 112 (20.7) 

MTL  180 (31.4) 174 (29.1) 159 (28.7) 202 (33.6) 206 (38.0) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix E. 
 

Table. Descriptive results on primary outcomes by study arm, by product type 

 Control Warning GDA HSR MTL 

Correctly identified  

all high-in “nutrients n % n  % n  % n % n % 

   Sweet biscuits 142 24.7 282 47.2 216 39.0 176 29.3 190 35.1 

   Bread 262 45.6 410 68.6 314 56.7 295 49.1 335 61.8 

   Fruit drink 347 60.5 459 76.8 408 73.6 385 64.1 399 73.6 

   Noodles 168 29.3 323 54.0 262 47.3 244 40.6 276 50.9 

   Savory biscuits 206 35.9 345 57.7 317 57.2 263 43.8 295 54.4 

           

Purchase intentions Mean SD Mean SD Mean SD Mean SD Mean SD 

   Sweet biscuits 2.6 1.1 2.5 1.0 2.7 1.0 2.6 1.0 2.6 1.1 

   Bread 2.6 1.1 2.5 1.1 2.6 1.0 2.7 1.0 2.5 1.1 

   Fruit drink 2.6 1.1 2.4 1.0 2.6 1.0 2.6 1.0 2.5 1.1 

   Noodles 2.5 1.1 2.4 1.0 2.6 1.0 2.5 1.1 2.5 1.0 

   Savory biscuits 2.6 1.0 2.5 1.0 2.6 1.0 2.6 1.0 2.6 1.1 
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Appendix F. 
 

Table. Descriptive results on primary outcomes by study arm, by state 

 Control Warning GDA HSR MTL 

Correctly identified  

all high-in “nutrients n % n  % n  % n % n % 

Odisha 189 47.8 221 47.0 233 50.7 173 39.3 180 43.4 

Uttar Pradesh 224 54.0 382 85.8 438 85.9 305 67.8 363 79.8 

Assam 128 25.9 260 47.3 154 33.5 101 22.4 172 45.9 

Delhi 134 24.4 241 58.8 201 42.8 168 31.1 208 42.9 

Karnataka 272 56.7 429 72.1 283 60.2 380 63.3 272 64.8 

Gujarat 178 33.3 286 55.0 208 52.0 236 45.0 300 53.6 

           

Purchase intentions Mean SD Mean SD Mean SD Mean SD Mean SD 

Odisha 2.4 1.1 2.2 1.1 2.2 1.1 2.2 1.1 2.1 1.1 

Uttar Pradesh 2.7 1.1 2.6 1.0 2.8 1.0 2.7 1.0 2.8 1.0 

Assam 3.1 0.8 2.8 1.0 3.1 0.8 3.1 0.9 3 0.9 

Delhi 2.3 1.1 2 1.1 2.5 1.1 2.4 1.1 2.3 1.1 

Karnataka 2.7 0.9 2.8 0.9 2.8 0.9 2.7 0.9 2.7 0.9 
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Gujarat 2.4 1.0 2.2 0.9 2.4 0.9 2.5 0.9 2.4 1.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix G.  
 

Table. Results for primary outcome by label arm (n=14,345 observations). 

 Control Warning  GDA  HSR  MTL  

 

% 

 (95% CI) 

% 

 (95% CI) 

p % 

 (95% CI) 

p % 

 (95% CI) 

p % 

 (95% CI) 

p 

Identified all 

“high-in” nutrients 

39.1 

(32.0, 46.2) 

60.8  

(53.5, 68.0) 

<0.001 55.0  

(47.1, 62.9) 

<0.001 45.0 

(37.1, 52.8) 

0.008 54.8  

(47.9, 61.8) 

<0.001 

 

 

Mean  

(95% CI) 

 

Mean 

(95% CI) 

  

Mean 

(95% CI) 

  

Mean 

(95% CI) 

  

Mean (95% 

CI) 

 

How likely would 

you be to buy this 

product next week?  

2.6  

(2.5, 2.7) 

 

2.5  

(2.4, 2.5) 

 

0.018 

 

2.6  

(2.6, 2.7) 

 

1.000 2.6  

(2.5, 2.7) 

 

0.7263 2.6  

(2.5, 2.6) 

 

0.393 
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Appendix H.  
 

Table. Sensitivity results of primary outcomes excluding interviewers with the highest or lowest three means among their respec-

tive respondents (n=354 and 303 respondents [1770 and 1515 obs.] for identifying all excess nutrients and purchase intentions, 

respectively)  

 n Control Warning GDA HSR MTL 

  

%  

(95% CI) 

%  

(95% CI) 

%  

(95% CI) 

%  

(95% CI) 

%  

(95% CI) 

Identified all “high-in” nutrients 12575 

38.6 

 (32.0, 45.2) 

62.7  

(57.1, 68.3) 

54.8  

(47.1, 62.5) 

43.9  

(36.3, 51.5) 

58.6  

(51.3, 62.3) 

  

 

Mean  

(95% CI) 

Mean 

(95% CI) 

Mean  

(95% CI) 

Mean  

(95% CI) 

Mean  

(95% CI) 

How likely would you be to buy 

this product next week?  12830 

2.6  

(2.5, 2.7) 

2.5  

(2.4, 2.6) 

2.6  

(2.5, 2.7) 

2.6  

(2.5, 2.6) 

2.6  

(2.5, 2.6) 
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