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Abstract

Objective. Describe the purchasing behavior reported by
Mexican adults regarding the Mexican front-of-pack warning
labeling system (FOPWL). Materials and methods. Data
from the Mexican National Health and Nutrition Survey 202 |
labeling questionnaire were analyzed, and logistical modeling
was performed. Frequencies, proportions, odds ratio, and
95% confidence intervals were reported. Results. 38.2%
[95%Cl 36.5,40.0] of the respondents modified their purchase
behavior, representing 25 953 736 Mexicans, with females and
participants =60 years making the greatest proportion of
changes.Among those who modified their purchases, 30.5%
[95%CI 28.1,32.9] chose a product with fewer “excess”
labels, while 38.7% [95%CIl 36.1,41.4] decided not to buy
the product. Sweetened carbonated beverages and bakery
items were the most modified purchases.The odds of mak-
ing purchase changes are 1.6 [95%Cl 1.35,1.91] times when
looking at FOPWL. Conclusion. The study identifies changes
in purchase behavior in products with FoOPWL, highlighting a
positive impact on women and older people. These findings
suggest that FoPWL, alongside other public policies, could
contribute to improving food environments and the health
of the Mexican population.
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Resumen

Objetivo. Describir el comportamiento de compra re-
portado por adultos mexicanos con respecto al sistema de
etiquetado frontal de advertencia mexicano (EFA). Material
y métodos. Se analizé la informacién del cuestionario de
etiquetado de la Encuesta Nacional de Salud y Nutricion de
México 2021.Se realizaron modelos logisticos. Se reportaron
frecuencias, proporciones, razon de momios e intervalos de
confianza del 95%. Resultados. 38.2% [IC95% 36.5,40.0]
de los entrevistados realizé modificaciones en sus compras,
representando a 25 953 736 de mexicanos, siendo las mu-
jeres y personas de =60 afios quienes realizaron cambios
en mayor proporcion. De quienes modificaron sus compras,
30.5% [1C95% 28.1,32.9] eligieron un producto con menos
sellos de “exceso” y 38.7% [1C95% 36.1,41.4] reportaron no
comprar el producto. Las bebidas gasificadas endulzadas y
panaderia fueron las categorias con mas cambios en compras.
La posibilidad de realizar cambios en las compras es de 1.6
[IC95% 1.35,1.91] veces al observar el EFA. Conclusion.
Este estudio describe los cambios en la compra de productos
con EFA, principalmente entre mujeres y personas mayores,
sugiriendo que el EFA,aunado a otras politicas publicas, puede
mejorar los entornos alimentarios en México.
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he transformation of food systems has impacted the

health and well-being of the Mexican population.! In
the current context, poor quality diets in México, where
ultra-processed products (UPPs), which are formula-
tions of ingredients mostly of exclusive industrial use,
typically created by a series of industrial techniques and
processes, high in sugar, trans fat, saturated fat, and
sodium, represent 30% of total energy intake.? During
the last decade, the sale of UPPs increased by 29.2%,
occupying the first place in the sale of UPPs in Latin
America.® This situation has led to calls for action for
implementing public health policies based on scientific
evidence.

The World Health Organization (WHO) recom-
mends governments adopt scientifically based public
policies to address the problem of obesity and non-
communicable diseases (NCDs).> One key policy is the
front-of-pack food and beverage labeling that popula-
tions accept and understand.® The front-of-pack war-
ning labeling system (FOPWL) indicates when a product
contains excessive calories and critical nutrients (free
sugars, saturated fats, trans fats, and sodium) associated
with NCDs.” FoPWL is expected to impact purchase
behavior and encourage the food industry to reformu-
late products,®® promoting healthier food choices and
health outcomes in the long term.”? This labeling has
been implemented in several Latin American countries,
demonstrating its usefulness for consumers.!12

Chile was the first country to implement FOPWL in
July 2016. Post-implementation studies show that the
Chilean population uses FOPWL to modify purchase
behavior. Uruguay followed in 2018, with similar fin-
dings showing that the population had seen the warning
labels (WLs) on a product they intended to buy and
modified their purchase decision.!?

Since 2020, Mexico has implemented the FoPWL
and the evidence shows that it was the best understood
and accepted by the Mexican population,®*! could
prevent exposure to misleading advertising on packa-
ging,'> and improve health outcomes.”!® Recently, a
study conducted post-FoPWL implementation in
Mexico demonstrated positive responses from parents in
using it,”” although the changes in the entire population
are still unknown. Therefore, this study aims to describe
the purchasing behavior reported by Mexican adults
after implementing the Mexican FoPWL.

Materials and methods

Data from the Mexican National Health and Nutrition
Survey (Ensanut, for its Spanish acronym) 2021 were
utilized. The Ensanut has a cross-sectional, probabilis-
tic, multistage, and stratified design to ensure national
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representativeness; details of its methodology were
published previously.!® The Ensanut 2021 included a
labeling questionnaire designed to monitor food labe-
ling use, understanding, and awareness among Mexican
adults (aged >20 years). The Ensanut 2021 protocol was
reviewed and approved (No. CI-450-2021) by the Ethics,
Research, and Biosafety Commission of the Mexican
National Institute of Public Health.

Sociodemographic data

Sociodemographic data, such as sex, age, education
level, well-being index, Indigenous ethnicity, and house-
holds with children, were obtained for all participants.

Age was categorized by decades (20-29, 30-39, 40-49,
50-59, 60 or more), and education level by lower than
elementary school, middle school, high school, and
college or more. The well-being index was estimated
using principal component analysis based on housing
characteristics, goods, and services available; it was
classified into three ordinal categories using tertiles
according to the final distribution as cut-off points:
low, medium, and high.'® Indigenous ethnicity was
considered positive for those who reported speaking
an indigenous dialect. Households were classified as
having children according to the presence of children
12 years or less.

Purchase behavior

Purchase behavior was assessed using the question,
“Think about the last time you went shopping and one
of the products you normally consume had some war-
ning label on it; what did you do with that product?”.
The response options included 1) Purchased it anyway;
2) Purchased a similar product with fewer ‘excess’ labels;
3) Purchased a similar product without ‘excess’ labels; 4)
Purchased less amount than would have bought if it had no
labels; 5) Didn't buy it; 6) Other (specify); 7) Don't know/
Don't respond, 8) It's not making purchases. The first res-
ponse option was categorized as “Did not modify their
purchases,” while the second through fifth options were
classified as “Modified their purchases.” Responses
listed under the Other option were reviewed, and those
similar to the predefined options were reclassified. The
response options Don't know/no response, Other, and It s
not making purchases were excluded.

Reasons for purchase behavior

It was obtained from the question “Why?” whose re-
sponse options were: 1) Does not consume it much/almost
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does not consume it; 2) Habit/like/dislike; 3) Because of the
number of labels; 4) Concern for their health/the health of
their family; 5) Cost; 6) Other (specify); 7) Don’t know/
Don’t answer. Responses under the Other option were
reviewed, and those similar to the predefined options
were reclassified. The response options Don't know/Don't
answer are not reported.

Product identification in purchase
behavior

This information was collected through an open-ended
question, “Which product was it?” The responses were
classified into sweetened carbonated beverages (SwCB),
breakfast cereals, non-carbonated sweetened beverages,
salty snacks, salty cereals, sweetened dairy products,
dairy products and derivatives, sweet snacks and
desserts, other cereals, seasonings, canned products,
processed meats, and others. Details of the classification
can be found in table I. Products not subject to FoOPWL,
like alcoholic beverages, supplements or unidentifiable
items, were excluded from the sample.

Self-report of having seen the FOPWL

Self-report of having seen the FOPWL was obtained from
the question, “When making your last purchases, did you
see the ‘excess’ labels on any product you were going to
buy?” was used. The response options were: 1) Yes; 2) No;
3) Don't remember; 4) Don't know/Don’t respond; 5) It's not
making purchases. Only participants who answered Yes or
No were included.

Statistical analysis

The data included were categorical, so frequencies, pro-
portions, and 95% confidence intervals were reported. A
chi-square test was performed to examine differences in
the distribution of sociodemographic characteristics and
categories among participants according to purchase
behavior. Three logistic regression models were per-
formed to determine whether viewing the FoOPWL would
influence purchase behavior; the first was a crude model,
the second adjusted for socio-demographic variables,
and the third only for sex and age. All analyses were
performed using the complex survey design (SVY) in
STATA 14, considering a p-value of <0.05 to establish
statistical significance.

* Stata Corp. Release 14, vol. 1-4. College Station (TX): Stata Press.
United States.
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Table |
TYPE OF PRODUCTS THAT PARTICIPANTS REPORTED
MODIFYING THEIR PURCHASE BEHAVIOR
AFTER FOPWL IMPLEMENTATION.
MEexico, ENsaNuT 2021

Modified their purchases
n=2693;N=25 953736

% 95%cCl
Sweetened carbonated beverages 257 23.5,27.9
Bakery 13.0 11.2,15.1
Breakfast cereals 1.2 9.5,13.1
Non-carbonated sweetened beverages 8.7 73,105
Salty snacks 72 5987
Salt cereals 64 52,80
Sweetened dairy products 4.1 32,52
Dairy products and derivatives 4.0 3.1,5.2
Sweet snacks and toppings 3.6 2747
Other cereals 37 2.6,5.2
Seasonings 3.0 22,40
Canned products 28 2.1,3.6
Processed meats 2.7 1.9,3.8
Others 22 1.6,3.0

FoPWL: Front-of-pack warning labeling

Participants were asked:“Which product was it?”

Note: Product classification includes sweetened carbonated beverages
(soft drinks, bakery (cookies, pastries, sweet bread), breakfast cereals, non-
carbonated sweetened beverages (juices, nectars, flavored waters, energy
drinks, sweetened teas, powder for preparing flavored waters, sweetened
coffee, rehydration drinks), salty snacks (chips, peanuts, tortilla chips, nachos,
popcorn, fries), salty cereals (boxed bread, flour tortillas, pasta, instant soups,
breadcrumbs), sweetened dairy products (yoghurt, flavored milks or milk-
shakes, ice cream, condensed milk), dairy products and derivatives (milk,
cream, cheese, cream substitute), sweet snacks (sorbets, cajeta, jam, peanut
or hazelnut butter, chocolates, chocolate powder, lollipops, candies, marzipan,
dried fruit), other cereals (oatmeal, bars, granola), seasonings (hot sauce,
soy sauce, mayonnaise, ketchup, chicken broth cubes or powder, dressings),
canned products, (tuna, beans, chilies, corn, olives, fruits and vegetables),
processed meats (sausages, ready-to-eat meats) and others (rice, lentils, oil,
water, sugar, coffee, flour, salt, sugar substitute, unprocessed meats).
Estimations based on data from the National Health and Nutrition Survey
(Ensanut) 2021.The complex survey design was considered in all analyses.

Results

A total of 8 811 participants were interviewed. Fo-
llowing the review and recategorization of the Other
response option, 1 198 participants reported not ma-
king any purchases, 575 selected Don't know/No answer,
37 selected Other; 4 specified not making purchases as
their reason for purchase behavior, and 103 mentioned
either a product not regulated by the FoOPWL or no pro-
duct at all were excluded. This resulted in an analytical
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sample of 6 894 participants' representing 67 914 475
Mexican adults.

The sociodemographic characteristics of partici-
pants are reported in table II. The highest proportion
of participants were female (53.4%, [95%CI 51.8,55.1]),
aged 20-29 years (26.8%, [95%CI 25.3,28.3]), with a
middle school education (29.6%, [95%CI 27.8,31.4]),
and a high well-being index (39.8%, [95%C1 37.4,42.3]).
Most participants identified as non-indigenous (96.8%,
[95%CI 95.5,97.8]) and lived in households without
children (70.7%, [95%CI 68.4,72.9]).

Table III shows the purchase behavior reported by
Mexican adults when they were going to buy a pro-

Table Il
SOCIODEMOGRAPHIC CHARACTERISTICS OF
PARTICIPANTS. MEXico, ENsaANUT 2021

n=6894;N=67 914475

% 95%Cl

Sex

Males 46.6 45.0,48.2

Females 534 51.8,55.1
Age (years)

20-29 26.8 25.3,28.3

30-39 244 23.0,26.0

40-49 21.2 20.0,22.4

50-59 14.1 12.9,15.4

60 or more 135 12.4,14.6
Education level

Lower than elementary school 21.7 20.2,23.3

Middle school 29.6 278314

High school 215 20.0,23.0

College or more 27.3 25.2,29.5
Well-being index

Low 27.5 25.5,29.7

Medium 326 30.6,34.8

High 39.8 374423
Indigenous ethnicity

No 96.8 95.5,97.8

Yes 32 22,46
Households with children*

No 70.7 68.4,72.9

Yes 293 27.1,31.6

Participants were asked:“VWhen making your last purchases, did you see the
“Excess” labels on any product you were going to buy?”

*n=5 306 N:52 055 535

Note: Estimations based on data from the National Health and Nutrition Sur-
vey (Ensanut) 2021.The complex survey design was considered in all analyses.

Table Il
SOCIODEMOGRAPHIC CHARACTERISTICS
ACCORDING TO THE PURCHASE BEHAVIOR
REPORTED BY MEXICAN ADULTS AFTER FOPWL
IMPLEMENTATION. MExico, ENsaANUT 2021

Modified their Did not modify
purchases their purchases
n=2693; n=4201;

N=25953736 N=41960739  pvalue
% 95%Cl % 95%Cl

Total 382 365400 618 60.0,635
Sex <0.001
Males 33.1 305359 669 64.1,69.5
Females 427 402452 573 548598
Age (years) <0.001
20-29 30.1 27.0,335 699 665730
30-39 363 327400 637 60.0,67.3
40-49 429 392466 57.1 534,608
50-59 428 385473 572 527615
60 or more 46.0 42.1,499 540 50.1,57.9
Education level 0.077
tfiﬁi?i??; choo | BT 350425 614 575650
Middle school 368 34.1,39.7 632 60.3,66.0
High school 355 318394 645 60.6,682
College or more 415 381449 585 55.1,61.9
Well-being index 0.960
Low 383 353414 617 586,647
Medium 379 35.0409 621 59.2,65.0
High 384 357412 616 588643
Indigenous ethnicity 0.502
No 409 33.1,49.1 59.2 50.9,66.9
Yes 38.1 364399 619 60.1,63.6
it
No 390 368412 61.0 588632
Yes 354 316393 646 607,684

*n=5221 N:51274318

FoPWL: Front-of-pack warning labeling

Note: The difference in the distribution of the proportion of people who
reported seeing the FOPWL on any product they were going to buy was
analyzed using the Chi-square statistic; p< 0.05 indicates differences in the
distribution.

Participants were asked:“Think about the last time you went shopping and
one of the products you normally consume had some warning label on it;
what did you do with that product?” Those participants who reported seeing
a product with the FOPWL were considered.

Estimations based on data from the National Health and Nutrition Survey
(Ensanut) 2021.The complex survey design was considered in all analyses.
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duct with FoPWL on it. It was found that 38.2% [95%CI
36.5,40.0] of them modified their purchase behavior,
representing 25 953 736 Mexicans. By sociodemographic
characteristics, the higher proportion of participants
who reported modifying their purchases were females
(42.7%, [95%CI 40.2,45.2]) and participants aged 60
years or more (46.0%, [95%CI 42.1,49.9]). In contrast,
those who did not change their purchasing behavior
were primarily males (66.9%, [95%CI 64.1,69.5]) aged
20-29 years (69.9%, [95%CI 66.5,73.0]). Statistically
significant differences were only found by sex and age.

When inquiring about the types of changes among
those who reported modifying their purchases, it was
found that 38.7% [95%CI 36.1,41.4] reported not buying
the product, 30.5% [95%CI 28.1,32.9] purchased a simi-
lar product, with fewer “excess” labels, 7.7% [95%CI
6.3,9.2] without “excess” labels, and 23.2% [95%CI
20.9,25.7] bought a smaller amount than they would
have if it had no labels (figure 1). People reported modi-
fying their purchases mainly due to health concerns
(37.5%, [95%CI 35.1,40.1]). In contrast, 67.5% [95%CI
65.2,69.7] of the people who reported not modifying
their purchases did so because they liked the product,
out of habit, or out of craving.”

Products with FOPWL where consumers reported
purchase changes (table I) were SwCB, representing
25.7% [95%CI 23.5,27.9], followed by bakery (13.0%,
[95%CI 11.2,15.1]).

%
45
40
35 30.5
30
25
20
15
10

387

232

™
~

Purchased a similar
product but with
fewer “excess” labels
Purchased a similar
product but without
“excess” labels

if it had no labels
Didn’t buy it

Purchased less amount
than would have bought

n=12693;N=125953 736

Note: Estimations based on data from the National Health and Nutrition
Survey (Ensanut) 2021.The complex survey design was considered in all
analyses.

FIGURE |. TYPE OF CHANGE REPORTED BY PARTICI=
PANTS WHO MODIFIED THEIR PURCHASE BEHAVIOR.
MEexico, ENsaNuT 2021

Finally, among the participants who viewed the
FoPWL when making their latest purchases, there were
1.6 times the odds of modifying their purchases ([95%CI
1.4,1.9]; p<0.001) compared to those who did not modify
their purchases (table IV).

Discussion

This study investigated Mexican adults’ purchase
behavior reported after implementing the FoPWL,
providing valuable insights into its impact. The results
indicate that the FOPWL has influenced Mexican adults’
purchasing behavior. Overall, 38% of participants re-
ported modifying their purchasing behavior, primarily
by selecting products with fewer or no “excess’ labels,
or by ceasing to purchase them. Furthermore, 23% of
Mexicans reported modifying their purchases when it
came to SwCB. Health concerns emerged as the primary
motivation behind these modifications. Additionally,
the odds of modifying the purchase were higher among
participants who noticed FOPWL during their most
recent purchase.

Our findings align with experiences in Latin Ameri-
can countries such as Chile and Uruguay. In Chile, a
population-based survey found that43.8% of participants
reported using WLs for purchase decisions, '’ a proportion
slightly higher than our findings. Notably, the age group
that most uses the WLs varies by country, with adults in

Table IV
ODDS RATIO FOR MODIFYING PURCHASES FOLLOWING
FoPWL IMPLEMENTATION BASED ON VIEWING THE
LABEL. MExico, ENsaNuT 2021

OR 95%cCl
Model | Ref p value
Did not see the FOPWL
Saw the FOPWL 1.52 1.28,1.81 <0.001
Model 2
Did not see the FOPWL Ref
Saw the FOPWL 1.50 1.21,1.85 <0.001
Model 3
Did not see the FOPWL Ref
Saw the FOPWL 1.61 1.35,1.91 <0.001

FoPWL: Front-of-pack warning labeling

OR:odds ratio obtained from the logistic model of the report of having seen
labelling or not and modification of purchases

Model I:crude

Model 2: adjusted by sex, age, education level, well-being index, indigenous
ethnicity, households with children

Model 3:adjusted by sex and age

Note: Estimations based on data from the National Health and Nutrition Sur-
vey (Ensanut) 2021.The complex survey design was considered in all analyses.
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Chile (over 46 years old), while in Mexico, is prominent
among those over 60.1° A possible explanation for this
pattern s that older adults, more affected by NCDs, are
more health-aware and thus responsive to WLs. It was
previously found that this group understood WLs, using
them to guide healthier food choices.”!

Regarding the type of purchasing behavior, the
most frequently reported in Chile and Uruguay was
product substitution.!®? This aligns with our findings,
as we also observed that substitution was the most
common behavior. Specifically, participants reported
purchasing a similar product with fewer or no “excess”
labels. Consistently, another study conducted in Chile
found that 26% of participants self-reported having
stopped buying products with WLs. These findings sup-
port previous studies conducted before implementing
the FOPWL, which suggested that WLs foster healthier
food choices in the Mexican population.®*?* Recent
research in Mexico found that 44.8% of adults and 38.7%
of youth reported reducing purchases of unhealthy food
categories due to the WL implementation.*

On the other hand, a study conducted in Mexico
involving parents of school-aged children found that
the perceived impact of the FOPWL on parents was
greater when they purchased products for their chil-
dren than for themselves.!” Another study in Mexico,
which included adults and young people, found 42%
higher odds of buying less unhealthy foods due to the
WLs. This finding reinforces the effectiveness of the
labels in influencing purchasing decisions, highlighting
their impact on reducing the purchase of unhealthy
products.?* In our study, we didn’t observe significant
differences, suggesting that purchasing behavior is
similar regar-dless of the presence of children. Notably,
our study was not restricted to parents of school-aged
children, and the question didn’t allow us to make this
distinction.

Furthermore, when participants were asked which
specific products, they stopped consuming due to the
FoPWL, cookies and beverages were the most frequently
mentioned in Chile. In Mexico, the most mentioned
products were SwCB and bakery.!! In Mexican adoles-
cents and adults, the greatest purchase reduction was
observed for cola beverages, regular and diet soda. Ad-
ditionally, the study found that adults with higher water
intake and lower sugar-sweetened beverages (SSBs)
consumption reduced sugary drink purchases due to
the WLs.2* SSBs significantly contribute to Mexico’s
disease and mortality burden. In 2010, it was estimated
that SSBs accounted for 12% of all deaths related to
diabetes, cardiovascular disease, and obesity-related
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cancers. Furthermore, SSBs consumption was attributed
to 6.9% of all-cause mortality.”

In Uruguay, participants who reported changes in
their purchasing behavior mentioned health concerns
as the main reason, a finding consistent with our study.
Those who did not report changes attributed this to
infrequent or ‘moderate’ consumption, habit, prefe-
rence, or craving.? Similar results were found in Mexico
where the main reason was habit or liking, followed
by not or rarely consume it.!> These findings highlight
the importance of communication campaigns to raise
awareness about health risks of excessive intake of
critical nutrients.2® In Mexico, the design of specific com-
munication strategies has shown potential to strengthen
the impact of FOPWL.?

For the FOPWL to effectively influence population
purchasing behavior and health outcomes in the long
term, the population must first be aware of it, accept
it, understand it, and use it.?® According to Ensanut
reports, 67% of the Mexican population was aware of
the FOPWL,? and nearly 4 out of 10 Mexicans used it to
modify their purchasing behavior. In line with this, 74%
of the Mexican population considers the FOPWL a good
or very good measure.?’ Despite participants’ awareness
and perception of the FOPWL, efforts to promote its use
and understanding have been limited within the context
of Mexican labeling.”

This study utilized data from the Ensanut, ensu-
ring representativeness and enhancing generalizability
to Mexican adult population. However, there are limi-
tations. First, the survey design included preliminary
questions before addressing the perception of purchase
changes, which may have felt repetitive or contradictory,
potentially introducing bias and affecting their answers.
Second, the use of self-reported purchase data may be
influenced by social desirability bias, leading to inconsis-
tencies in responses. Nonetheless, despite this limitation,
the findings were consistent with previously published
studies. Finally, the data was collected during the Co-
vid-19 pandemic, and the associated circumstances, such
as changes in food security and household dynamics
(e.g., households with reduced food expenditures and
severe food insecurity), were observed to have a higher
likelihood of causing negative dietary changes.® This
could potentially diminish the impact of WLs and affect
how participants made their purchase decisions.

These findings support the importance of imple-
menting public health strategies to improve purchasing
beha-viors. These preliminary findings suggest that
changes in purchasing behavior may contribute to im-
proving the dietary quality of the Mexican population.
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