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Abstract

Adults consuming sugar-sweetened beverages (SSBs) are at
increased risk of becoming overweight/obese and develop-
ing lifestyle-related diseases. Furthermore, a low water in-
take is associated with increased health risks, such as CKD.
These issues are especially pressing in Mexico where SSB in-
take is high. The present research aimed to describe the at-
titudes of Mexican adults who are considered high sugar-
low water drinkers (HS-LWDs). HS-LWDs were defined as
adults aged 18-45 years, drinking at least 2 servings (500 mL)
of SSB/day and maximum 3 servings (750 mL) of water/day.
The study included 2.858 HS-LWD (58% males) living in the
urban area of Mexico City. Data were collected using an on-
line, self-administered questionnaire. Bayesian approach
was applied to analyze attitudes in life and towards drinking.
Results showed that social aspects, such as sharing with
friends and family and self-image, were the dominant atti-
tudes in life. The main reason to choose a beverage was to

get sensations, resulting in 2 axes, one was pleasure oriented
and one was health oriented. Getting sensations was also a
main driver to drink linked to a moment, together with self-
image. The Bayesian network analysis demonstrated 5 atti-
tude profiles, based on the most important attitudes defin-
ing each profile: mood and pleasure, self-image and body
image, sharing and restoring, pleasure and energy, and
health and success. This study allowed describing HS-LWD
attitudes, in life and towards drinking. It constitutes a first
step in understanding this target group’s attitudes and be-
havior, offering potential recommendations for tailored in-
terventions to promote the adoption of healthier drinking

habits. ©2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

Convincing evidence shows that regular consumption
of sugar-sweetened beverages (SSBs) increases the risk of
becoming overweight or obese [1, 2] and developing type-
2 diabetes [3, 4]. Moreover, low water intake is associated
with health risks such as CKD [5], whereas optimal water
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intake positively impacts various aspects of health [6].
Therefore, bodies, such as the World Health Organiza-
tion, urge actions to promote healthier drinking behavior
[7].

One country that stands out in terms of SSB intake is
Mexico [8]. Here, SSB is the main source of added sugar
intake [9]. It is estimated that the median intake of SSB
among Mexican adults is 531 mL/day with P75 reaching
up to 895 mL/day [10]. Furthermore, 37% of the Mexican
adults consume >2 servings of SSB and <3 servings of wa-
ter per day (unpublished data, Liq.In” survey [10]). Over-
weight and obesity prevalence affects over 60% of adults
[11], and diabetes prevalence increased from 7% in 2006
to 9.4% in 2016 [12]. Non-communicable diseases and
excess mortality can be directly related to SSB consump-
tion in Mexico [13]. Hence, reducing SSB consumption
and increasing healthier beverages intake is crucial.

Although specific fluid intake patterns, such as high
SSB and low water intake, have been associated with so-
ciodemographic and health-related determinants [14],
little is known about the link with psychosocial aspects.
According to socioecological models, psychosocial fac-
tors are important in shaping health behaviors, interact-
ing with social, economic, physical, and biological factors
[15]. More specifically, researchers have emphasized the
predictive role of attitudes when explaining and changing
behavior [16, 17], including SSB consumption [18-20].
Therefore, understanding attitudes appears as a first step
to help people adopt healthier drinking habits through
behavior change strategies.

Aim of the Study

This study aimed to describe high sugar-low water
drinkers (HS-LWDs) beverage consumption and atti-
tudes, toward life and drinking non-alcoholic beverages,
in Mexico, to identify potential drivers of behavior that
could be used to promote healthier drinking habits.

Methods

A cross-sectional survey was conducted among HS-LWD aged
18-45 years, living in the Metropolitan area of Mexico City (Great-
er Mexico City). Data were collected in December 2017 and Janu-
ary 2018, excluding Christmas holidays.

Sample

Inclusion criteria

Age 18-45 years; literacy; online access; HS-LW drinking status
based on the Fluid intake assessment: average daily consumption
2500 mL SSB, corresponding to 245 g liquid sugar (9 g/100 mL,
based on the average liquid sugar content for the top 3 beverage
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categories in Mexico: sugar-sweetened sodas, juices and fruits nec-
tars, still flavored water); and <750 mL plain water; non-participa-
tion in market research within the past 6 months; not having one-
self or family in marketing, advertising, beverage manufacturing
and media industry; living in Greater Mexico City; not pregnant;
and no binding medical treatment or diet.

Recruitment

Via online panels, with quotas for sex (50% male) and age
(equal distribution of 18-25 years, 26-35 years, and 36-45 years),
slight deviations were allowed. The final sample included 2.858
participants (see Fig. 1 for Flow chart). All participants gave writ-
ten approval. Non-monetary incentives like iTunes points were
offered after questionnaire completion. Data were recorded and
analyzed anonymously.

Materials

Fluid Intake Assessment

Participants indicated the types of beverages they consumed on
a typical weekday and the amount (in number of cups of 250 mL).
Beverage categories based on the Liq.In” diary [10] included (in
randomized order): plain water (tap/bottled, still/sparking), fruit
juice and nectar, soda (sugar-sweetened), still flavored water, spar-
kling flavored water, ready to drink tea, homemade fruitjuice, light
and sugar-free soda, homemade flavored water, flavored water
made from powder/concentrated/syrup, flavored milk bottled,
sport and energy drink, hot coffee and tea, and others.

Demographic Variables

Height and weight were self-reported. BMI was calculated as
kg/m? and classified as underweight (<18 kg/m?), normal (18-24.9
kg/m?), overweight (>25 kg/m?), or obese (>30 kg/m?). Education
level and professional status were self-reported. Socioeconomic
status was determined using a system based on selected character-
istics of households (e.g., number of rooms in the home and access
to gas and electricity), leading to a score (class A to class E, A being
the highest) [21]. Participants self-reported their practice of sport
in number of hours per week.

Attitudes

The overall questionnaire comprised 63 questions. Our analysis
focused on the sets of questions concerning attitudes. A previous
qualitative study was conducted among 24 Mexican adult HS-LWD
to understand the attitudes in life and toward drinking to develop
the present questionnaire. The following aspects were addressed:

o Attitudes in life (17 items, randomized, e.g., “being indepen-
dent is an objective in my life,” “my health is a priority”);
5-point Likert scale (“fully agree”-“fully disagree”).

« Control over food and drinks (3 items, single answer): “most of
the time, I control/reduce my daily consumption of food and
drinks,” “most of the time, I consume the food and drinks I
want without control or restriction,” “depending on moments
and mood, I control or not the food and drinks I consume.”

o Personality profile: “out of the following qualifiers, which are
the 3 that characterize you the best?” (18 items, randomized,
e.g., “generous,” select 3 items), followed by “now sort the re-
maining words in 2 piles: the ones that may apply to you and
the ones that may not.”

Mayer/Verhoeven/Dornic/Hanzouli/
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n = 26,986
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A

n =206

Final sample
n=2858

Fig. 1. Flow chart of sample selection.

o Representation of drinking non-alcoholic beverages (6 items,
single answer): “drinking is a physiological need,” “drinking is
a way of taking care of me,” “drinking is a pleasure,” “drinking
is a sharing moment, “drinking is a constraint,” “nothing in
particular.”

« Impact on health per type of drink (randomized order), for
plain water (tap/bottled, still/sparking), sodas, flavored water
andfruitjuiceand nectar; 5-point Likertscale (“veryimpacting”-
“not impacting at all”).

o Reasons to drink non-alcoholic beverages (26 items, random-
ized, e.g., “restore energy”; 5-point Likert scale (“very often”-
“never”).

« Reasons to drink, linked to a brand (8 items, randomized, e.g.,
“I drink form a brand that I trust”; 5-point Likert scale (“very
important”-“not important at all”).

» Reasons to drink, linked to moments: 20 items, randomized
(e.g., “a natural drink”), to link with 7 reasons to drink (e.g.,
“cleaning my body,” “sharing moments”).

o Trendsetter index, 5 items, randomized (e.g., “I am often asked
for advice about new food and drinks”); 5-point Likert scale
(“fully agree”-“fully disagree”).

Questionnaire is available upon request.

Understanding Attitudes to Change to
Healthier Hydration Habits

Statistical Analysis

Total fluid was calculated in means (standard deviations be-
tween brackets). Declared total fluid consumption above 8 L/day
was considered missing due to low plausibility (n = 16). To under-
stand what drives attitudes and to classify the studied population,
a Bayesian network-based classification [22] was conducted.
BayesiaLab-7.0.1 [23] was applied to describe the data dependen-
cies and classify Mexican respondents according to their answers
on attitudes. This Machine Learning tool included several super-
vised and non-supervised Bayes Learning versions. Here, the Mar-
kov augmented cover algorithm was applied.

Results

Sample Description

The sample included slightly more males (58%). Par-
ticipants aged 18-25 years and 26-35 years were equally
represented (40%), 20% were 36-45 years. Forty-eight
percent completed college degree or higher. Regarding
socio-economic status, over 70% were class AB (29%), C+

Ann Nutr Metab 3
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(29%), and C (16%). The majority (70%) worked full time
or part time. Mean BMI was 24.4 kg/m? (3.8 kg/m?), with
54% having a normal BMI, 32% overweight, and 8% obe-
sity. Fifty-two percent practiced no sport or less than an
hour/week.

Beverage Consumption

Mean total daily intake was 2.52 L (1.27 L) of fluids/
day (water intake: M = 0.27 L, SD = 0.27 L), correspond-
ing to 123 g (70 g) of liquid sugar and 492 kcal/day, with
77% of participants consuming 3 or more servings of SSB
(2750 mL), and 23% between 2 and 3 servings of SSB

(=500 and <750 mL) daily.

Bayesian Network Analysis on Attitudes

The Bayesian network is summarized in Figure 2.
“Reasons to drink beverages” and “attitudes in life” were
the 2 central sets of questions (parent nodes) positively
correlated with the other sets of questions (child nodes),

4 Ann Nutr Metab
DOI: 10.1159/000515023

suggesting that these aspects are the entry points for un-
derstanding HS-LWD attitudes. The relationship be-
tween “reasons to drink beverages” and “attitudes in life”
was mediated by the “reasons to drink linked to moment,”
suggesting that reasons to drink beverages depend on the
moment of consumption, which relates to their attitudes
in life.

Figure 2 also presents the main items of each set of
questions that mediates the relationship of the network.
These items related mainly to sharing (with friends and
family), enjoyment/pleasure, surprise, taste, functional
benefits (“energize/clear mind”), self-image (“drink
which shows whoIam,” “gives me prestige”), and achieve-
ment (“working hard to realize my dreams”).

Attitudes in Life

Attitudes in life were structured around 2 dimensions:
one on friends and family (e.g., “it is important to me to
regularly share time with my friends and extended fami-

Mayer/Verhoeven/Dornic/Hanzouli/
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ly”) and one on self-image (“I am concerned about my
image”) (Fig. 3a). The results suggest that social aspects
are the dominant HS-LWD attitudes in life. Whereas the
family-oriented dimension is not linked to specific bever-
ages or moments, the self-image dimension is linked with
a health preoccupation and is positively linked to the idea
of drinking water for health purposes, mediated by a rec-
ognition that “...my diet is too rich in sugar.”

Reasons to Drink

“Get sensations” was the main reason to drink bever-
ages (Fig. 3b) and lead to 2 other reasons: one is for plea-
sure, taste, and related to the meal, the other one is health
oriented, positively linked with benefits such as “enhance
metabolism/skin care” and “clean my body.” As with the
attitudes in life, a dichotomy appeared between pleasure
and health. This conclusion was also supported by the
negative link between “enhance metabolism/skin care”
and “it’s a pleasure.”

Reasons to Drink Linked to Moments

Reasons to drink linked to moments (Fig. 3c) were
driven by sensations and by self-image. Getting sensa-
tions was positively associated with an intense taste, a
beverage that is easily shareable and pleases everyone, a
natural, healthy, nourishing, and homemade beverage.
Self-image was positively associated with a modern and
sparkling drink, for the pleasure of taste, ready to use,
ready to find, and refreshing.

Reasons to Drink Linked to Brands

A main reason to drink linked to a brand was to get
inspired, which was positively associated with items relat-
ing to one’s past and cultural background (“reminds of
good/past moments”) and with “surprises me” (Fig. 3d).
Being surprised was positively linked with items that de-
fine trendsetters (e.g., “l am often the first to buy new food
and drinks brands or products in my entourage”).

Overall, social aspects (sharing with family, friends and
self-image) were the dominant HS-LWD attitudes in life.
The main reason to choose a beverage was to get sensa-
tions, leading to 2 axes. The first one was pleasure orient-
ed, also referring to potential social aspects (sharing time
with friends and family and accompany food). The second
driver was health oriented, referring to a list of individual
benefits (e.g., “help being focused,” “cleaning my body”).
Getting sensations was also a main driver to drink linked
to a moment, together with self-image (“a drink which
shows who I am,” “a modern drink”). Finally, inspiration
and surprise drove attitudes linked to beverage brands.

Understanding Attitudes to Change to
Healthier Hydration Habits

Attitude Profiles

Using the Bayesian network analysis, 5 attitudes pro-
filesappeared (Table 1). The notion of pleasure was found
in 2 profiles: “mood and pleasure” and “pleasure and en-
ergy,” representing almost half of the respondents (43%).
Self-image was particularly important for the “self-image
and body image” profile and related to controlling food
and drink intake and potential physical and health ben-
efits. The “sharing and restoring” profile showed a di-
chotomy between moments to share beverages and other
moments to drink individually to have a break and restore
energy. The final profile, “health and success,” was most-
ly defined by showing one’s success, making again the
link between health and self-image.

Discussion

The present study described the attitudes in life and
toward drinking of adult Mexican HS-LWD, with the aim
to identify potential drivers of behavior that could be used
to promote healthier drinking habits. Attitudes in life and
reasons to drink were found to be the entry points for un-
derstanding HS-LWD’ attitudes toward drinking bever-
ages. The relationship between the reasons to drink bev-
erages and the attitudes in life was mediated by the rea-
sons to drink linked to moments, suggesting that drinking
behaviors are closely related to more general attitudes in
life.

Our results suggest that social aspects, such as sharing
with friends and family and self-image, were important
aspects of SSB consumption. Social aspects were also
identified in previous studies, among Mexican adoles-
cents and among children [24, 25]. These results, togeth-
er with the description of the socioecological model [12],
endorse the idea that such social factors need to be con-
sidered when designing strategies for changing drinking
behavior. Furthermore, our results suggest that sensa-
tions, pleasure, and health benefits are key aspects for
drinking behaviors. Reasons to drink were linked to indi-
vidual benefits such as “being focused,” “clean my body,”
and “prevent dehydration.” Therefore, promoting health
benefits that are already associated with drinking seems
relevant to encourage healthier drinking. Another strat-
egy would be to communicate on the pleasure and shar-
ing opportunities that healthier options can also provide.

The observed 5 attitude profiles suggest that HS-LWD,
although having the same fluid intake pattern, are not
similar in why they drink. This segmentation can help de-
veloping tailored strategies. Tailored interventions have

Ann Nutr Metab 7
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Table 1. Segmentation of the HS-LWD in 5 attitudes profiles

Profile name

%

Most important items defining each profile

Mood and pleasure

26

Not stressed/not sad/not distant/not indifferent/not boring/not quiet
Drinking is a pleasure/physiological need/share

Drinking water is not impacting health

Prevent bad mood/stop boredom

No priority for (trust/uses no suspect ingredient)/drinking is not a constraint
Easily sharable/ready to use/intense taste/boost energy

Self-image and body
image

26

Share and enjoyment are not a priority

Diet is too rich in sugar/concerned by image-physical condition (priorities)
Most of the time, I control/reduce my daily consumption of food and drinks
Indifferent/boring/quiet

Make me reconnect

Help digestion

Energize/activate my body

Enhance metabolism/health/skin care

A ready-to-use drink/a drink which gives me prestige

Sharing and restoring

21

Friends are member of family

Show my success is important for me

Life is difficult and you always need money to live properly
Restore energy

Make a break

Feel my diet is too rich in sugar

Not stressed/not boring/not distant

Drinking is a pleasure/physiological need
Recommend/talk about (trendsetters)

Pleasure and energy

17

Drinking is a pleasure

Energize/clear my mind/activate my body
Stay alert

Give me energy

Offer diversity of taste and/or sensation
A drink for the pleasure of taste

A natural drink

Home-made drink

Health and success

10

Show my success is important for me

Most of the time, I control/reduce my daily consumption of food and drinks
Distant/sad/reliable/protective/active

Drinking water is not a constraint

Make me reconnect/clear my body/health care

A healthy drink

A ready-to-use drink

Being on the go/practicing sport/having a me-moment

Boring/distant/quiet

HS-LWD, high sugar-low water drinker.

previously been used with positive effects on fluid intake need to drink water, as an alternative when one feels that
of Mexican children [26]. The largest proportion of HS-  diet is too rich in sugar, to energize, prevent dehydration,
LWD participants fell under 2 profiles: “mood and plea- and support health. As the “self-image and body image”
sure” and “self-image and body image.” A tailored strat- and the “health and success” profiles care about people’s
egy could highlight the recognition of the physiological perception of themselves, another opportunity is to pro-
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mote self-image benefits of water or other healthier
drinks. This requires working on the image of the drink
to make it more socially desirable, such as making it con-
sidered as a modern drink. Finally, as getting sensations
and pleasure appear as core elements for 2 profiles (“mood
and pleasure” and “pleasure and energy”), another op-
portunity is to develop and promote healthier alternatives
that provide particularly pleasant tastes and sensations.

Some limitations should be noted. First, the fluid con-
sumption questionnaire was self-declared, which is in-
herent to this type of studies but generally leads to over-
estimations. We partly addressed this by excluding ex-
tremely high fluid intakes. Another limit is that we did
not control recruitment for socio-economic status. In fu-
ture research, it would be interesting to investigate so-
ciodemographic aspects. Finally, we lack the ability to
compare the results with the general public as we focused
on HS-LWD specifically. Yet, HS-LWD represent 37% of
the Mexican population (unpublished data, Liq.In” sur-
vey [10]), which is a sizeable portion. Our study also has
several strengths, including the large sample size which
reduces the results margin of error. Furthermore, the
questionnaire, assessing the major HS-LWD attitudes
based on a previous qualitative study, and the Bayesian
network analysis, allowed us to articulate the various sets
of questions related to attitudes and find dependencies
between them.
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