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Abstract (249 words) 

Background: Obesity is a rapidly growing public health problem with negative health 

consequences in Mexico, resulted from the nutrition transition. In Mexico calories from sugar 

sweetened beverages (SSB) accounts for 19% of total energy intake. Although young adults 

are major SSB consumers, is an understudied population.  

Aims: To investigate the association between SSB and obesity as well as associations between 

various factors and overconsumption of widely consumed SSB in Mexican university students. 

Methods: This cross-sectional study includes 442 nursing and nutrition students from two 

universities in Mexico. Demographic, psychological, behavioral, dietary, and SSB intake (soft 

drinks, agua frescas, juice drinks) data were collected through a self-administrative 

questionnaire and 24-hour dietary recall. Anthropometric data were measured. Independent t-

test and binary logistic regression were used to investigate the associations. 

Results: Overweight and obese students consumed more soft drinks than normal weight 

students. Studying nutrition were associated with lower odds of all SSB overconsumption while 

consuming higher calories were associated with higher odds of all SSB overconsumption. 

Unhealthy diet patterns were associated with soft drinks overconsumption, but were opposite 

for agua frescas. Moderate-intensity exercise was associated to decreased soft drinks 

overconsumption but vigorous-intensity exercise was more likely to increase soft drinks and 

agua frescas overconsumption 

Conclusion: Agua frescas were related to better dietary patterns and considered as healthier 

than other SSB. Future studies need to use better assessment methods for dietary and 

anthropometric data and distinguish sports beverage from soft drinks for better understanding 

of association between physical activity and SSB intake. 

Keywords: Obesity, Mexico, university students, SSB, determinants, agua frescas, BMI, 

central obesity  
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1. Introduction  

1.1.Obesity in the world 

Obesity has rapidly emerged as one of the most prominent global public health problems in the 

world, both in developed and developing countries (Popkin, Adair, & Ng, 2012). The World 

Health Organization (WHO) uses Body Mass Index (BMI, kg/m2) to classify overweight and 

obesity; overweight with BMI greater than or equal to 25, obesity with BMI greater than or 

equal to 30. According to the WHO, it is estimated, based on BMI classification, that in 2014 

more than 1.9 billion of the world’s adult population aged above 18 years old, are overweight 

and that over 600 million of them were obese. These obese adults account for 13% of the 

world’s adult population (World Health Organization, 2015). Although the fundamental cause 

of developing overweight and obesity is an energy imbalance between consumed energy and 

expended energy, it is known that various factors on different levels such as physical inactivity, 

genetic predisposition, diet, and a person’s environment can also be influential to weight gain 

(Bray, 1999; Bray & Popkin, 1998; Centers for Disease Control, 2003; St-Onge, Keller, & 

Heymsfield, 2003). A systematic analysis of population-based data estimating the trends of 

overweight and obesity prevalence in adults between 1980 and 2003, suggested that the global 

prevalence of overweight and obesity has increased since 1980 at an accelerated speed and that 

even though obesity has increased in most of countries in the world, the magnitude and trends 

vary substantially by country (Stevens et al., 2012). Multiple scientific studies have shown that 

overweight and obesity are major causes of morbidity and mortality through non-

communicable diseases including hypertension, cardiovascular diseases, type 2 diabetes, 

obesity-related cancers, and other health related problems (Brown, Fujioka, Wilson, & 

Woodworth, 2009; Isomaa et al., 2001). The impact of this global pandemic is not only on 

individuals’ health but also on general development on the societal level, and has been linked 

to decreased quality of life and productivity, and increased health care costs (Stevens et al., 

2012).  

 

1.2.Determinants of obesity: A conceptual framework  

Although the most direct cause of weight gain is energy imbalance, more energy consumed 

than expanded energy, obesity is a manifestation caused by different determinants on different 
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individual, population, and societal levels through various pathways (Egger & Dixon, 2014). 

The conceptual framework for causes of obesity displayed below (see figure 1) is based on 

current knowledge of obesity causation and takes into consideration SSB consumption. As 

shown in the conceptual framework in figure 1 diet and beverage decisions are hardly made 

independently.  

 

 

Figure 1 Conceptual framework for causes of obesity, developed by the author 

 

From a larger perspective, economic development plays an important role as a driver of 

nutrition transition and technological changes in the food industry, both which lead to increased 

individual affordability of processed foods which are rich in calories, fat, and sugar (Philipson 

& Posner, 2003; Popkin, 2001; Popkin et al., 2012). Economic status can also be a determinant 

of obesity in the opposite direction, for example increased rates of unemployment in the United 

States were linked to decline in obesity (Ruhm, 2000). A national health policy such as 

additional tax on SSB may have impacts the price and may impact the SSB consumption in the 

population. For instance, an increase in household assets due to economic development also 

has an impact on individuals’ physical activity. Previous studies have demonstrated that owning 
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a motor vehicle was associated with probability of being obese in China and owning a TV was 

also related to a significant increase in BMI in Indonesia(Bell, Ge, & Popkin, 2002; Roemling 

& Qaim, 2012). A meta-analysis on the effect of SSB tax showed that an increase in the price 

of SSB due to increased tax was associated with lower demand for SSB and an increased 

demand for alternatives, relatively healthier beverages such as fruit juice, milk, and diet drinks 

in Mexico, Brazil, France, and the United States (Cabrera Escobar, Veerman, Tollman, Bertram, 

& Hofman, 2013). Globalization and tradition/culture affect changes in diet and physical 

activity at a national level, and this may have an impact on dietary patterns and food 

consumption at both environmental and individual levels. The rapid shift from a traditional diet 

patterns to a “Western” diet patterns in many countries is characterized as rich in calories from 

fats and refined carbohydrates and lower diet variety compared to a traditional diet pattern. A 

study in Mexico suggested that people within the ‘refined foods’ and ‘sweets pattern’ group 

was related to increased risk of being overweight and obese compared to people within 

traditional dietary pattern group (Flores et al., 2010). 

On an environmental level, family influence, social support, marketing and advertising, access 

to recreational facilities, and the source of food all affect individuals’ dietary patterns and 

physical activity. A study in Australia suggested that single-parent household, low education 

level of caregivers, and parental psychological distress were associated with unhealthy eating 

habits such as high consumption of sweet beverages and takeaway foods among children 

(Renzaho, Dau, Cyril, & Ayala, 2014). Social support such as the influence of peers is one of 

the determinants linked to obesity among youth. A systematic review suggested that peers’ 

level of physical activity had significant influence on individuals’ level of physical activity 

(Sawka, McCormack, Nettel-Aguirre, Hawe, & Doyle-Baker, 2013). Marketing and 

advertising of unhealthy foods and beverages are also linked to unhealthy diet habits. For 

instance, a study in three European countries found a positive association between exposure to 

unhealthy food ads and unhealthy food intake among the young people, and increased exposure 

to TV ads for SSB resulted in increased soft drinks consumption in children (Andreyeva, Kelly, 

& Harris, 2011; Giese et al., 2015). Multiple research suggested the more accessibility to 

physical activity facilities is related to higher physical activity level, especially among children 

and adolescents (Ding, Sallis, Kerr, Lee, & Rosenberg, 2011). 

Psychosocial, behavioral, and demographic determinants at the individual level also determine 
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individuals’ obesity status. These determinants are directly or indirectly affected by 

environmental and systematic factors and related to manifestations (obesity, diet, beverage 

intake, physical activity). A review of fifteen longitudinal studies found that depression 

significantly increased the probability of developing obesity (Luppino et al., 2010). Individuals’ 

awareness and knowledge about obesity has been found to be associated with an increased risk 

of being overweight and obese in a qualitative study among young people. In this study 

although most youths were aware that obesity was a health issue, most overweight participants 

did not perceive being overweight as unhealthy (Sylvetsky et al., 2013). As previously 

mentioned, individuals dietary and physical activity patterns are influenced by environmental 

and systematic drivers. The WHO recommends a healthy diet and physical activity to reduce 

the risk of weight gain. According to the WHO, healthy diet and physical activity in order to 

prevent overweight and obesity mean a lower energy intake from fats and sugars, increased 

consumption of fruit and vegetables as well as engaging in physical exercise on regular basis 

(e.g. 60 minutes per day for children and 150 minutes per week for adults) (World Health 

Organization, 2015). Smoking, drinking alcoholic beverages, and food preference were 

included in this framework as typical health-related behaviors.  

Although it is hard to generalize a common pattern to explain the role of demographic 

determinants in the development of obesity, it appears that age and gender, level of education, 

ethnicity and genetic characteristics, socioeconomic status have an association with obesity. 

This is because these determinants are linked to dietary and physical activity pattern to some 

extent. For example, an analysis of national survey among Mexican women showed a negative 

association between level of education and obesity status in urban areas (Perez Ferrer, McMunn, 

Rivera Dommarco, & Brunner, 2014). On the other hand, higher socioeconomic status did not 

have a significant association with obesity among rural Mexican women (Buttenheim, Wong, 

Goldman, & Pebley, 2010). To sum up, although demographic determinants play a role in the 

development of obesity one way or another, it differs depending on the settings. 

Aforementioned determinants influence individuals’ diet, beverage intake, and physical 

activity at different levels, and cause obesity. 
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1.3.Caloric beverages and their associations with obesity 

In this study, following definition of different types of beverages from a review by Popkin and 

colleagues is used (Popkin et al., 2006).  

 Portable water is water suitable for human consumption, free of pathogens and major 

pollutants, and toxic substances. 

 SSB refer to any beverages either carbonated or noncarbonated that include added 

caloric sweetener (e.g. soft drinks, fruit punch/drinks, lemonade, sweetened powder 

drinks, and non-artificially sweetened beverages). Fluid containing natural sugar inside 

without sugar added in processing and preparation is excluded. For example, fruit and 

vegetable juices are not categorized as SSB when they contain exclusively liquid 

squeezed from one or more fruits or vegetables without added caloric sweeteners. SSB 

can be categorized the following; 

1) Soft drinks are either carbonated or noncarbonated nonalcoholic beverages with 

caloric sweeteners and flavorings (e.g. Coca-Cola, Fanta, Sprite, etc.) 

2) Fruit drinks are beverages containing certain percentage of a fruit juice or juice 

flavors with caloric sweeteners (e.g. Tang, Agua frescass – fruit juice mixed with 

water and added sugar, heavily consumed in Mexico, etc.) 

Although overweight and obesity are caused by various influences such as genetics, dietary, 

behavioral, and environmental factors, a systematic review indicated that SSB consumption 

was related with the obesity epidemic (Malik, Schulze, & Hu, 2006). A growing body of 

literature has indicated that increased intake of SSB is associated with increased energy intake, 

weight gain, development of obesity in both children and adults (Ebbeling et al., 2006; Libuda 

et al., 2008; Montonen et al., 2005; Sanigorski, Bell, & Swinburn, 2007; Schulze et al., 2004; 

Vartanian, Schwartz, & Brownell, 2007). The positive association between SSB and weight 

gain is mostly due to extra sugar consumption from added caloric sweeteners in SSB. Moreover, 

excessive SSB consumption has longer negative impacts on health especially in adults, such as 

type 2 diabetes, coronary heart diseases, and stroke (Malik, Popkin, Bray, Despres, & Hu, 2010; 

Richelsen, 2013). The positive association between increased SSB consumption and obesity 

could be partly explained by weight gain mechanism based on energy imbalance when the 

amount of total energy intake surpasses the amount of energy expenditure due to additional 
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calories from SSB. (Bachman, Baranowski, & Nicklas, 2006; Vartanian et al., 2007). Another 

explanation could be that SSB generate less satiety compared with solid carbohydrates, 

however the human brain is still stimulated by sugar metabolism and may think the body needs 

more energy, which may encourage overeating in order to compensate an incomplete diet 

(Almiron-Roig, Chen, & Drewnowski, 2003; Cassady, Considine, & Mattes, 2012; Pan & Hu, 

2011).  

 

1.4.Young adults, the vulnerable group for the risk of obesity 

Over the last few decades, demographic shifts have occurred, involving higher educational 

achievement and delays in marriage and childbearing (Nelson, Story, Larson, Neumark-

Sztainer, & Lytle, 2008). “Emerging adulthood” refers to the 18-25 years of age life period 

caused by these shifts, characterized as a demographic group experiencing massive changes in 

their lives. These changes involve not only physical and environmental changes such as leaving 

home and starting a more independent lifestyle which lead to new interpersonal influences but 

also mental changes such as increased decision making autonomy and identity development 

(Arnett, 2000). Previous research showed that young adults explore new ideologies and 

behaviors that allow them to express their identities and that behaviors established this stage 

of life have long-term influence on people’s health even after their twenties (Miller, Ogletree, 

& Welshimer, 2002; Storer J, Cychosz C, & Anderson D, 1997). Unfortunately, fast changes in 

young adults do not seem to positively impact on their health. A longitudinal cohort indicated 

that men aged between 18 and 24 gained more weight within the last five years than men aged 

between 25 and 30 in the same time period (Burke et al., 1996). Weight gain does not seem to 

stop when a person reaches overweight and obesity. A recent health and nutrition survey in the 

United States showed that 57.1 percent of youngsters between 20 and 39 years old are classified 

as overweight (BMI ≥ 25.0 kg/m2) and of them 28.5 percent are obese (BMI ≥ 30.0 kg/m2), 

which has increased since 1999 (Ogden et al., 2006). These studies show the vulnerability of 

the young adult population to weight gain and obesity. The high prevalence of obesity in young 

adults is associated not only with increased calorie intake but also with a decreased level of 

physical activity. Young adults go through a transition from childhood to adulthood during this 

time. Diet wise there is a shift from relatively healthy food mostly prepared at home to poor 

diet quality, characterized as increased sugary foods that can be purchased at a cheaper price 
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and decreased fruit and vegetables consumption (Demory-Luce et al., 2004; Lien, Lytle, & 

Klepp, 2001). Young adults are often considered to be a physically active population compared 

to the older populations. However, a longitudinal study and a cross-sectional study in the 

United States showed results opposite to that general expectation. Only 12.7 percent of young 

adults meet national guidelines for physical activity to maintain healthy weight (five or more 

weekly times of moderate- to vigorous-physical activity) and overall physical activity level 

continuously decreased after 15-18 years of age (Caspersen, Pereira, & Curran, 2000; Gordon-

Larsen, Nelson, & Popkin, 2004).  

 

1.5.Obesity and beverage intake in Mexico  

Mexico is located south of northern America and now classified as a upper middle income 

country by the World Bank (World Bank, 2013). Along with economic development in this 

country, Mexico has gone through a rapid nutrition and epidemiologic transition over the last 

several decades. The nutrition transition refers to shifts in dietary patterns toward less unrefined 

foods and carbohydrates with increased animal protein, saturated fat and sugar at population 

and national level. This transition is fueled by increased availability of low-priced foods, 

consumption of SSB from multinational food chains as a result of globalization and 

urbanization (Popkin, 2006). In relation to epidemiology, the nutrition transition results in shifts 

from infectious diseases influenced by inadequate nutrition to non-communicable diseases 

resulted from weight gain (Mattei et al., 2012; WHO/FAO, 2002). 

Mexico has undergone the nutrition transition at a rapid pace in the past three decades with 

decreased prevalence of stunting and increased energy intake from fat. Accompanied with this 

nutrition transition, obesity and non-communicable diseases (NCDs) such as type 2 diabetes 

mellitus and hypertension have become major public health problem in Mexico (Rivera et al., 

2002; Rivera, Barquera, Gonzalez-Cossio, Olaiz, & Sepulveda, 2004). Mexico is one of the 

countries with dramatically increased prevalence of overweight and obesity the last decade 

(Rivera et al., 2002). The most recent Mexican National Health and Nutrition Survey 

ENSANUT, 2012) reported that 67 percent of the adult population older than 20 years in 

Mexico are overweight or obese (Medina, Janssen, Campos, & Barquera, 2013). It is now 

estimated that non-communicable diseases (NCDs) account for 75 percent of all deaths in 
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Mexico and 68 percent of disability adjusted life years (Stevens et al., 2012).  

Although extra energy consumption comes from both foods and beverages, caloric beverages 

seem to have the responsibility of the high prevalence of obesity in Mexico. Mexico consumed 

16 million liters of soft drinks, nationally in 2005, ranked as the second largest consumer in the 

world (ANAPRAC, 2005). On an individual level, according to an analysis of National Health 

and Nutrition Survey in Mexico (ENSANUT) in 2012, 19 percent of the total daily energy 

intake (328 kcal) came from beverages intake in adults above the age of 20 (Stern, Piernas, 

Barquera, Rivera, & Popkin, 2014). In response to this public health issue, the Mexican 

Ministry of Health established “The Expert Committee” in order to develop recommendations 

on beverage intake for a healthy life. The committee classified beverages in six levels (from 

most healthy level 1, to the least healthy level 6) taking health consequences, multiple factors, 

and Mexican beverage consumption patterns into account (Rivera et al., 2008).  

1) Level 1: water 

2) Level 2: skim or low fat (1%) milk, sugar free soy beverages 

3) Level 3: coffee and tea containing added sugar 

4) Level 4: non-caloric beverages with artificial sweeteners 

5) Level 5: beverages with high calories (e.g. fruit juices, whole milk, fruit smoothies with 

caloric sweeteners, alcoholic and sports drinks) 

6) Level 6: beverages high in sugar with low nutritional value (e.g. soft drinks, all 

beverages containing excessive sugar such as juice, flavored water, coffee, and tea) 

The top 3 major contributing beverages to daily calories among adults are soft drinks, coffee/tea 

with added sugar, and agua frescas, which are classified as Level 3 and Level 6 (Stern et al., 

2014). Thus, it seems reasonable that the Mexican government implemented a 10% excise tax 

on any beverage having added sugar except milk in January 2014, expecting a reduction in 

SSB consumption based on the report of the Committee (Stern et al., 2014). 

 

1.6.Rationale 

Obesity results from a multitude of causes which are interlinked with each another, influencing 



15 

 

at different levels (see figure 1). Although aforementioned researches have suggested that SSB 

consumption plays an important role in developing obesity, especially in countries with high 

SSB consumption such as the United States, Mexico, and other Latin American countries, other 

factors, including obesity itself, are interlinked and modifying the higher intake of SSB. 

Especially in Mexico, the government noticed the impact of high SSB consumption on weight 

gain and implemented additional taxes on beverages with added sugar. Therefore having better 

knowledge on various determinants (e.g. demographic, psychological, behavioral, dietary, and 

anthropometric) of high SSB consumption in this setting is relevant from a public health point 

of view.  

In addition, young adults aged 18-25 years are one of the major SSB consumer population 

groups, yet are an understudied population group compared to children and adolescents. 

Changes in lifestyle during this time period such as increased autonomy and stronger influence 

by peers may result in adopting long lasting health behaviors (Nelson et al., 2008). Thus better 

understanding of the impact of various factors on increased SSB consumption in this age group, 

has an imperative public health importance because this can reduce obesity as well as morbidity 

and mortality caused by obesity.  

 

1.7.Aims (see conceptual framework in figure 2) 

Among multiple potential causes of obesity presented in the conceptual framework in Figure 

1, this master thesis focuses on SSB intake and its contribution to obesity, and examine the 

association between some of the determinants at different levels and increased consumption of 

SSB among students from two Mexican universities. Therefore, the aims of this study are firstly 

(1) to compare the differences in average consumption of SSB (soft drinks, agua frescas, and 

juice drinks, ml/d) between the non-obese group and the overweight/obesity group. Obesity is 

defined by BMI and waist circumference. Secondly (2) to describe the associations between 

demographic, psychological, dietary, behavioral, and anthropometric factors and high 

consumption of different types of SSB mentioned above. 
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Figure 2 Conceptual framework of study aims 
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2. Methods 

2.1.Study design 

This is a cross sectional study using primary multicenter data collected from two universities 

in Mexico from November 2012 to March 2015, initially collected for a bigger mixed methods 

study titled “The social and cultural determinants of obesity. Comparative perspective of 

nursing and nutrition students in two states of Mexico”, using a survey and interviews, which 

aims to investigate the causes of obesity among Mexican university students. In the Nutrition 

Survey in Mexican University Students (NSMUS), a self-administered questionnaire (see 

Annex 2 for the translated questionnaire in English) contained a total of 46 closed multiple 

choice questions divided into three parts: (1) Socio-demographic factors, (2) Factors associated 

with overweight and obesity such as family history, eating habits, appetite and food intake 

according to moods, frequency of food consumption, physical activity, and psychosocial 

factors, and (3) Anthropometric information. 24 hour dietary recall was used to assess students’ 

dietary intake up to three instances. Validated Goldberg scale was used in order to detect 

participants’ anxiety and depression (Goldberg, Bridges, Duncan-Jones, & Grayson, 1988). 

This instrument meets the criteria of content validation by expert opinion and obtained a pilot 

reliability of 0.756 by Cronbach’s alpha. Figure 3 describes the flow of study process. 
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Figure 3. Flow of study process, NSMUS 2014 

 

2.2.Study setting 

The participants were recruited from the Nursing and Nutrition programs in faculties of 

Nursing and Medicine at two metropolitan public universities in Mexico. Both programs 

comprise five academic years. The Universidad Autónoma De Yucatán (UADY) is located in 

Yucatán’s capital city, Merida, in Southeastern Mexico. The state of Yucatán has a population 

of approximately 1.9 million, and the combined prevalence of adult overweight and obesity is 

74.4 percent, ranking fourth in Mexico. The Universidad Autónoma de San Luis Potosí 

(UASLP) is located in the state’s capital city, San Luis Potosí city, in north-central Mexico. 

The state of San Luis Potosí has a population of approximately 2.6 million and is ranked the 

26th most overweight state (see Figure 4. map of Mexico and study sites) (Olaiz G, 2006). The 

two universities were selected partly due to convenience and accessibility to the research team. 

In addition, they represent geographical areas with distinct ethnic, cultural and climate 

difference that may influence dietary and beverage intake. San Luis Potosí has dry and desert-
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like climate with high temperature variability, while climate is warm and humid in Merida, 

Yucatán. 

 

Figure 4. Map of Mexico and study sites 

 

2.3.Study participants and sample size 

All students in any study year who were enrolled in either Nursing or Nutrition program in 

UASLP and UADY were eligible. Students in nursing and nutrition programs were chosen not 

only due to convenience for the research team but also because their enhanced knowledge and 

interest of health and nutrition from their education may elucidate the importance of education 

to have appropriate health behavior for healthy life. 1351 undergraduate students studying 

either nursing or nutrition from the two universities (935 from UASLP, 416 from UADY) were 

initially identified as potential participants in this survey. Random stratified sampling was used 

to select students for participation in the study (n=493). The research team approached students 

during lectures and invited them to participate in the study. Students who were pregnant, less 

than 5 months postpartum, or diagnosed with a chronic disease such as hypertension or type 2 
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diabetes were excluded. Of the selected 493 students, 450 students (283 from UASLP, 167 

from UADY) completed the survey, yielding a response rate of 91.3 % and all students 

provided written informed consent. In addition to the initial 24 hour dietary recall, two follow 

up recalls among a subgroup of students were conducted in order to improve the strength of 

the study between 2014 and March 2015. One hundred and twenty one students completed a 

second 24 hour dietary recall and ninety-five of them completed the third recall only in UASLP 

because it was not possible to access students at UADY. Some of participants in UASLP who 

took part in the first and second recall had already left UASLP and therefore did not take part 

in the third recall. However, dietary data from all three recalls in subsample group (n=95) were 

not big enough to carry out an analysis due to limited statistical power. Thus 450 students who 

completed the survey and first recall were considered to be included in the analysis for this 

study. Of the 450 students, 2 were excluded due to missing data on waist circumference and 6 

were excluded due to low dietary recall quality. A total of 442 students (283 from UASLP and 

159 from UADY) were included in the final analysis (see figure 5 below). 

 

Figure 5 Flowchart of participants 
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2.4.Data collection 

2.4.1. Self-administrated questionnaire 

The questionnaire used in this data collection was designed by researchers in UASLP and 

piloted in both UASLP and UADY1. Participants completed the survey in 2012 and 2013 on 

various weekdays depending on the participants’ and researchers’ schedule. The questionnaire 

asked for information on demographic, dietary and beverage intake, behavioral, and 

psychological factors associated with overweight and obesity as well as anthropometric data of 

the participants.  

2.4.2. Anthropometric data 

After participants completed the initial questionnaire, 2 researchers (1 from UASLP and 1 from 

UADY) who were trained in standardized anthropometric measurement methods measured 

height, weight, and waist circumference of participants. A portable stadiometer was used in 

measuring participants’ height in meters with two decimals. Body weight of participants was 

measured without footwear or heavy clothing by a portable scale with one decimal. A flexible 

tape measure was used for taking waist circumference of participants, and the values were 

rounded up from first decimal.  

Standard BMI calculation equation (weight in kg divided by square of height in meter, kg/m2) 

based on the WHO definition is used in this study in order to classify overweight and obesity 

based on BMI; normal weight < 25.0 kg/m2, overweight ≥ 25.0 kg/m2, obesity ≥ 30.0 kg/m2) 

(World Health Organization, 2015). 

In addition, waist circumference (cm) was used in this study in order to classify central obesity, 

as an indicator of increased risk of metabolic complications, according to WHO criteria 

(women > 80cm, men > 94cm) (World Health Organization, 2008). 

2.4.3. Dietary intake 

In order to assess dietary intake, the questionnaire contained a self-reported 24 hour dietary 

recall (Rutishauser, 2005). One page summary of commonly consumed foods and standard 

portion sizes was included in the recalls as an example in order to assist the participants identify 

                                         
1 The final report of ”The social and cultural determinants of obesity. Comparative perspective of nursing and 

nutrition students in two states of Mexico” has not yet been published. 
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and describe their dietary intake in a more accurate manner (see Annex 3). Students who agreed 

to participate in the survey completed the recall during lectures and participants were able to 

freely ask questions regarding the recall to a researcher in presence. Students on average spent 

approximately 15 minutes completing the recall. In total 361 students completed initial 24 hour 

dietary recall. 24 hour dietary recall is one of the practical methods commonly used in 

epidemiologic studies for nutritional assessment. It involves prospectively recalling all foods 

and beverages consumed during the previous 24 hours (Rutishauser, 2005).  

Nutrient intakes from the 24 hour recalls were computed with The Food Processor®  Nutrition 

and Fitness Software version 10.14.2 database structure version 9.7.5 (ESHA Research, Salem 

OR). Recipes for mixed dishes were identified and recorded by local research assistants. In the 

case of unclear, unrecorded serving sizes, Mexican standard serving sizes, ‘Sistema Mexicano 

de Alimentos Equivalents (3a. edicion)’ were used. 

 

2.5.Methods and variables 

Several variables were selected from the survey, taking potential association to SSB 

consumption into consideration. The conceptual framework, developed by the author was used 

to select relevant variables (see figure 1). In addition, variables with unclear definition, low 

quality, and no validation were excluded. 

Sex (male or female), university (UASLP or UADY), field of study (nursing or nutrition), 

academic years (1-2 years or 3-5 years), age in years, parental obesity (whether at least one 

of parents is obese or not) was obtained from closed questions in the self-administered 

questionnaire. Age were categorized into two groups by using median (20 years old) as a cutoff. 

Academic years were divided into two groups (1-2 years and 3-5 years) based on the 

assumption of differences in workload.  

Goldberg scale for detecting anxiety and depression was used to measure participants’ anxiety 

and depression by the self-administered questionnaire (Goldberg et al., 1988). These factors 

divided into two groups (yes and no) for analysis. 

Daily total calories (kcal) and sodium consumption (mg) from 24 hour dietary recall were 

selected as dietary factors that might be associated with obesity and beverage intake. All 442 

participants’ information were available from the questionnaire regarding dietary pattern such 



23 

 

as meal regularity (whether they usually eat meals at the same time or not), number of meals 

(from 1 to 7 times a day), diet perception (whether they perceive their own diet healthy or 

unhealthy), and overeating (whether they continue eating after feeling satisfied or not). All 

questions for meal regularity, number of meals, diet perception, and overeating were asked for 

their usual patterns, not just for previous 24 hours. Median amount of calories (2046 kcal/d) 

and sodium intake (2468 mg/d) were used as cutoffs in order to define moderate and high intake. 

Through the questionnaire, information regarding smoking and alcohol drinking (yes or no), 

the number of days per week engaging in recreational outdoor activity, and the hours of spent 

on exercise per week was assessed. Recreational outdoor activity is defined as moderate-

intensity physical activity such as walking, biking, swimming, and running. It was categorized 

into 4 levels; none, low (1 day per week), medium (2-3 days per week), and high (almost every 

day). Exercise is defined as vigorous-intensity activity, for example, participation in sports over 

20 minutes at a time, causing sweating and panting. It was categorized into 4 levels; none, low 

(less than 3 hours per week), medium (4 to 6 hours per week), and high (greater or equal to 7 

hours per week). 

BMI (kg/m2) was calculated based on measured weight and height by the research team and 

categorized into two groups for analysis; 1) normal weight (BMI less than 25.0), 2) overweight 

or obesity (BMI greater or equal to 25.0), based on WHO classification (World Health 

Organization, 2015). Central obesity (individual has central obesity or not) was determined 

based on the WHO criteria by using measured waist circumference (women > 80cm, men > 94 

cm) (World Health Organization, 2008). 

Daily consumption of soft drinks (carbonated drinks with added caloric sweetener, e.g. Coca-

Cola, Fanta, Sprite, etc.), agua frescas (fruit juice mixed with water and added sugar), juice 

drinks (processed or natural juice and other types of fruit tasting beverage with caloric 

sweeteners and flavorings) were collected through the questionnaire by asking how much 

beverages the participants usually have per day. Beverage intake were assessed both in total 

amount (ml/d) and in serving size (number of cups or glasses). Since there is no recommended 

amount of SSB for healthy life, a cutoff was needed to define ‘overconsumption of SSB’. The 

mean and median intake of SSB among 442 students were used as cutoffs for each type of SSB. 

Mean and median daily intake of soft drinks were 253 ml and 240 ml, respectively. For agua 
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frescas, mean intake was 208 ml per day and median intake was 0 ml per day. Mean and median 

daily intake of juice drinks were 120 ml and 0 ml, respectively. Two types of overconsumption 

for each beverage, therefore, were used in the analysis (e.g. if a student drink 100 ml of agua 

frescas a day, it is not overconsumption in a model with mean intake but it is overconsumption 

in model with median intake) 

2.6.Statistical analysis 

All statistical analysis were carried out using the Statistical Analysis Package for Social 

Science, version 20 (SPSS Inc., Chicago, IL, USA) with differences considered statistically 

significant at p-value < 0.05. All survey data was recorded in Microsoft excel in Spanish, then 

translated to English and imported into SPSS.  

Descriptive analysis and cross tabulations were carried out to get an overview of characteristics 

among participants. Basic characteristics of study population were stratified with universities 

and presented with raw frequencies and percentages. Differences in characteristics of students 

between UASLP and UADY were assessed using Pearson’s Chi-Square tests. Independent t-

test was used to compare the means of continuous variables between two independent groups. 

First, the means of calories, sodium, and SSB intake were compared between two universities. 

Second, daily mean soft drinks, agua frescas, and juice drinks intake were compared depending 

on obesity status based on BMI and waist circumference. 

Kruskal-Wallis test was used to compare median differences of calorie and sodium intake 

between first recall (n=442) and average of three recalls in a subgroup (n=95). 

As the outcome variable was binomial, mean and median consumption of each SSB were 

calculated in order to examine associations between determinants and ‘overconsumption’ of 

SSB. Bivariate regression analysis was used to examine the individual relationships between 

each one of the determinants (demographic, psychological, dietary, behavioral, and 

anthropometric factors) and overconsumption of each SSB, and crude odd ratios for each factor 

were calculated. Series of multivariate regression analysis were conducted with one factor 

group individually (e.g. demographic factors only against outcome variables) as well as 

multiple factor groups in different combinations (e.g. dietary and anthropometric factors 

together, dietary and behavioral factors together, etc.). After comparing various ways of 

adjustment, different combination resulted in no differences when compared to a model 
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adjusted for all factors. Therefore, all factors, demographic, psychological, dietary, and 

behavioral factors, anthropometric factor (obesity status), were used for adjustment in the 

regression model in order to estimate the association between aforementioned factors and 

outcomes. The probabilities of over-consuming SSB were presented with crude and adjusted 

odds ratio and 95% confidence intervals. 

 

2.7.Ethical considerations 

The collection of data was approved by the Committee of Ethics in Research of the Faculty of 

Nursing UASLP and the Schools of Nursing and Medicine, UADY. All students who 

participated in this survey provided written informed consent. Several data obtained from the 

survey, such as body weight, depression and anxiety status can be perceived as personal and 

should be confidential. Thus, the questionnaires submitted by students were marked 

confidential and stored in a locked room. Electronically transformed data files were also saved 

in a password-protected computer in a locked office and ID code was used as identity, instead 

of students’ real names and initials in the data sets used for analysis. 
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3. Results 

A total of 442 students (283 from UASLP and 159 from UADY) were included in the final 

analysis. Of the 450 students who completed first dietary recall and the survey, 8 students from 

UADY were excluded for different reasons (see figure 5). No significant differences of median 

calories and sodium intake were found between first recall and average of three recalls in a 

subgroup (p>0.05).  

 

3.1.Characteristics of study participants 

Table 2 shows the characteristics of study participants, stratified by university (see Annex 1). 

76.2 percent of participants in NSMUS were female (n=337) and the rest were male (23.8 %, 

n=105). There were significantly more female students in UASLP than in UADY (p=0.001). 

The majority of the students were aged 17-26 (98.4 %) and single (95.2 %). Students in UASLP 

were significantly younger (p=0.003) but more students were in 3rd to 5th academic year 

(p=0.047) than students in UADY. The prevalence of overweight or obesity in this study 

population was 32.2 %, and similarly 34.4 % were classified as central obesity. UADY had 

significantly higher prevalence of overweight and obesity (40.9 %) based on BMI than UASLP 

(27.2 %) (p=0.004), whereas UASLP had higher prevalence of central obesity (39.2 %) than 

UADY (25.8 %) (p=0.005). The prevalence of students who were identified as at risk of 

depression was high (n=190, 43 %). Even though most students reported that they stop eating 

when they feel satisfied (78.6 %) and eat 3 or 4 times a day (62.4 %), more than half of the 

students reported that they do not eat regularly (59.9 %). Half of the students perceived their 

diet to be healthy and the other half perceived their diet to be unhealthy. Significantly more 

students in UASLP perceived their diet to be healthy than UADY students (p=0.023). More 

students participated in different level of recreational activity (72.4 %) than in exercise (63.8 %). 

However, most students’ physical activity levels appeared below WHO recommendations of at 

least 150 minutes of moderate-intensity or 75 minutes of vigorous-intensity aerobic physical 

activity per week (World Health Organization, 2010). The majority of students were non-

smokers (86.2 %) but more than half of them drank alcohol (57.2 %). 

Table 3 shows the mean intake of calories, sodium, and SSB with standard deviation between 

two universities. Overall, students in UADY consumed more calories, sodium, and SSB than 
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students in UASLP on average. However UADY students significantly consumed more soft 

drinks and agua frescas only (both p<0.001).  

 

3.2.SSB consumption and obesity 

Table 4 (see Annex 1) describes differences of mean daily intake of different SSB (soft drinks, 

agua frescas, and juice drinks) with standard deviation according to obesity status defined by 

BMI (kg/m2) and waist circumference (cm). 

3.2.1. Obesity defined by BMI 

Although students who were classified as overweight and obese according to their BMI had a 

significant tendency (p=0.049) of consuming higher average amounts of soft drinks per day, 

the p-value was borderline. Agua frescas and juice drinks consumption, however, did not show 

significant differences in average daily amount of consumption depending on obesity status 

and the differences were small (3 ml more agua frescas were consumed by obese students, 5 

ml less juice drinks were consumed by obese students). 

3.2.2. Central obesity defined by waist circumference 

When waist circumference was used to classify students’ central obesity status no SSB showed 

significant differences in average daily SSB consumption between the obese and the non-obese. 

However, students who were classified as having central obesity had a higher average intake 

of soft drinks (29 ml/d) and juice drinks (28 ml/d) compared to students who were not centrally 

obese, whereas students who were classified with no central obesity consumed 42 ml more 

agua frescas per day than students who were classified with central obesity.  

 

3.3.Determinants and SSB consumption  

Mean and median amount of each SSB in 442 students were calculated in order to define 

excessive SSB consumption as outcome variables. Students on average drank 253 ml of soft 

drinks, 208 ml agua frescas, and 120 ml juice drinks per day. If a student drinks more than 240 

ml of soft drinks and any amount of agua frescas and juice drinks, he/she drinks more than the 

lower half of the 442 students.  
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In order to show a general pattern of associations between different factors and higher intake 

of SSB, the overview of factors that showed statistically significant odds ratio in logistic 

regression models is presented in Table 1. Psychological determinants did not show any 

significant association with increased SSB intake. Details of crude and adjusted odds ratio for 

each SSB with 95% confidence intervals for all factors can be found in table 5, 6, and 7 in 

Annex 1. 

Table 1. The general pattern of determinants that were significantly associated with higher SSB 

intake1, the probability of having higher consumption of SSB more than mean and median 

amount.  

Variables2 

Soft drinks 

AOR (95% CI) 

Agua frescas 

AOR (95% CI) 

Juice drinks 

AOR (95% CI) 

>253ml/d >240ml/d >208ml/d drinking >120ml/d drinking 

Female 
0.29 

(0.16-0.54) 

0.48 

(0.26-0.86) 

1.84 

(1.06-3.21) 

1.89 

(1.07-3.24) 
  

UADY   
3.69 

(2.28-5.98) 

3.74 

(2.29-6.11) 
  

Nutrition major 
0.23 

(0.12-0.44) 

0.26 

(0.15-0.43) 
 

0.54 

(0.33-0.90) 

0.47 

(0.28-0.80) 

0.43 

(0.26-0.73) 

>20 years old     
0.54 

(0.31-0.93) 

0.58 

(0.34-0.98) 

Higher calorie 

intake  

2.22 

(1.30-3.78) 

2.58 

(1.60-4.17) 

1.84 

(1.18-2.88) 

1.89 

(1.20-2.97) 

2.56 

(1.60-4.12) 

2.32 

(1.46-3.70) 

5-7 meals 
0.47 

(0.23-0.97) 
     

Unhealthy diet 

perception 

3.18 

(1.77-5.69) 

2.57 

(1.53-4.32) 

0.58 

(0.35-0.97) 

0.47 

(0.28-0.78) 
  

High level of 

recreational 

activity 

0.19 

(0.53-0.71) 

0.22 

(0.07-0.63) 
    

Low level of 

exercise 
  

1.80 

(1.07-2.96) 

2.02 

(1.23-3.33) 
  

High level of 

exercise 

4.60 

(1.21-17.56) 
  

3.04 

(1.01-9.14) 
  

1This table shows variables with significant odds ratio with 95% confidence interval in binary regression 

models. 
2References for each variable are; Male, UASLP, ≤20 years old, lower calorie intake (≤2046 kcal), 3-4 meals, 

healthy diet perception, no recreational activity, no exercise. 
 

3.3.1. Soft drinks 

Table 5 in Annex 1 describes detailed crude and adjusted odds ratio of consuming higher 

amount of soft drinks than the mean and median with 95% confidence intervals for all factors. 

As presented in table 1 sex, field of study, calorie intake, the number of meals per day, diet 

perception, and level of recreational activity and exercise were significantly associated with 
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higher soft drinks consumption than the mean (253 ml/d) or median (240 ml/d) amount.  

Demographic factors  

When the higher consumption of soft drinks was defined by mean intake of soft drinks in 422 

students, female students were less likely to over-consume soft drinks per day, compared to 

male students (AOR=0.29, 95% CI; 0.16-0.54). Students who were in a nutrition program were 

associated with a lower chance of over-consuming soft drinks per day, compared to students 

who were in a nursing program (AOR=0.23, 95% CI; 0.12-0.44). When the median intake of 

soft drinks in 422 students was used as a cutoff to define higher soft drinks intake, being female 

and studying nutrition were associated with decreased chance of having more than 240 ml of 

soft drinks per day, compared to males and studying nursing (AOR=0.48, 95% CI; 0.26-0.86, 

AOR=0.26, 95% CI; 0.15-0.43, respectively).  

Dietary factors  

Consuming more than 2046 kcal per day was associated with twice increased likelihood of 

having more than 253 ml of soft drinks per day, compared to consuming less than 2046 kcal 

per day (AOR=2.22, 95% CI; 1.30-3.78). Students who had meals 5 to 7 times per day were 

less likely to have more than 253 ml of soft drinks per day, compared to those who had 3 to 4 

times of meals (AOR=0.47, 95% CI; 0.23-0.97). Students who perceived their diet to be 

unhealthy were almost three times more likely to have more than 253 ml of soft drinks per day, 

compared to those who perceived their diet to be healthy (AOR=3.18, 95% CI; 1.77-5.69). 

Compared to students who ate less than 2046 kcal per day and perceived their diet as healthy, 

students who ate more than 2046 kcal per day and perceived their diet as unhealthy were almost 

2.5 times as likely of chance of having more than 240 ml of soft drinks per day (AOR=2.58, 

95% CI; 1.60-4.17, AOR=2.57, 95% CI; 1.53-4.32, respectively).  

Behavioral factors  

Students who did recreational activity almost every day were 81 percent less likely to have 

more than 253 ml of soft drinks per day than students who did no recreational activity 

(AOR=0.19, 95% CI; 0.53-0.71). Similarly this group with a high level of recreational activity 

were 78 percent less likely to have more than 240 ml of soft drinks per day than the no 

recreational activity group (AOR=0.22, 95% CI; 0.01-0.63). However, students who spent 
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longer than six hours on exercise per week were more than four times more likely to consume 

more than 235 ml of soft drinks per day, compared to those who did not exercise (AOR=4.60, 

95% CI; 1.21-17.56).  

3.3.2. Agua frescas 

Table 6 in Annex 1 includes details of crude and adjusted odds ratio of consuming agua frescas 

higher than the mean (208 ml/d) and median (0 ml/d) amount with 95% confidence intervals 

for all factors. Sex, university enrollment, field of study, calorie intake, diet perception, and 

low and high level of weekly exercise were significantly associated with a higher likelihood of 

agua frescas intake status and/or drinking more than 208 ml of agua frescas per day.  

Demographic factors  

Female students were almost twice as likely to drink more than 208 ml of agua frescas per day 

(mean amount) than male students (AOR=1.84, 95% CI; 1.06-3.21). Students in UADY were 

more than three times as likely to drink agua frescas over the mean amount, compared to 

students in UASLP (AOR=3.69, 95% CI; 2.28-5.98). Being female and studying in UADY 

were associated with an increased chance of drinking any amount of agua frescas, compared to 

male student and studying in UASLP (AOR=1.86, 95% CI; 1.07-3.24, AOR= 3.74, 95% CI; 

2.29-6.11). While there was no significant association between field of study and drinking more 

agua frescas than the mean (208 ml), nutrition students were half as likely to drink any amount 

of agua frescas than nursing students (AOR=0.54, 95CI; 0.33-0.90).  

Dietary factors  

Calorie intake and diet perception resulted in significant associations with both agua frescas 

consumption over 204 ml and a positive agua frescas consumption status. Students who 

consumed more than 2046 kcal per day were associated with almost twice the chance of 

drinking agua frescas compared to those who consumed less (AOR=1.89, 95% CI; 1.20-2.97). 

This group was also associated with an increased chance of drinking more than 204 ml of agua 

frescas a day, compared with the less calorie consuming group (AOR=1.84, 95% CI; 1.18-2.88). 

Students perceiving their diet as healthy had almost half the chance of drinking any amount of 

agua frescas (AOR=0.47, 95% CI; 0.28-0.78). This decreased chance was similar for drinking 

more than 204 ml of agua frescas (AOR=0.58, 95% CI; 0.35-0.97)  
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Behavioral factors  

Students who did low level of recreational activity (1 day per week) had an 80 percent increased 

chance of drinking more than 208ml agua frescas per day, compared to students who did not 

partake in any recreational activity (AOR=1.80, 95% CI; 1.07-2.96). Similar pattern was shown 

for the chance of drinking any amount of agua frescas (AOR=2.02, 95% CI; 1.23-3.33). High 

level of weekly recreational activity (almost every day) was only significant for the chance of 

drinking any amount of agua frescas. Compared to low level of recreational activity, the odds 

increased so that students who did high level of weekly recreational activity were three times 

more likely to drink any amount of agua frescas than students with no recreational activity 

(AOR=3.04, 95% CI; 1.01-9.14).  

 

3.3.3. Juice drinks 

Table 7 in Annex 1 presents details of crude and adjusted odds ratio of having juice drinks 

higher than the mean (120 ml/d) and median (0 ml/d) amount with 95% confidence intervals 

for all factors, calculated from two logistic regression models. The pattern of significant factors 

associated with higher juice drinks intake were similar for the mean and median amount. Field 

of study, age, and calorie intake were significantly associated with probability of over-

consuming juice drinks. 

Demographic factors 

Students who were in a nutrition program were significantly associated with a decreased chance 

of having more than 120 ml of juice drinks per day, compared to nursing students (AOR=0.47, 

95% CI; 0.28-0.80). Students older than 20 years were less likely to have more than 120 ml of 

juice drinks per day, compared to younger students (AOR=0.54, 95% CI; 0.31-0.93). Similarly, 

field of study and age showed significant associations with decreased chance of having any 

amount of juice drinks. Studying nutrition was associated with a 57 percent decreased chance 

of having juice drinks than studying nursing (AOR=0.43, 95% CI; 0.26-0.73). Students who 

were older than 20 years were less likely to consume juice drinks than younger students 

(AOR=0.58, 95% CI; 0.34-0.98).   

Dietary factors  
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Students who consumed more than 2046 kcal per day were more than twice as likely to have 

any amount of juice drinks and more than 120 ml per day, compared to student who ate less 

than 2046 kcal per day (AOR=2.32, 95%CI; 1.46-3.70, AOR=2.56, 95% CI; 1.60-4.12, 

respectively).  
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4. Discussion  

4.1.Key findings 

More than 30 percent of students were classified as overweight and obese either according to 

BMI or waist circumference, which is a lower rate compared to national prevalence of obesity 

among adults aged between 20 and 24 (55 % for male, 54 % for female) in 2010 (Rtveladze et 

al., 2014). Although there was no significant differences in mean intake of agua frescas and 

juice drinks, the average intake of soft drinks in the obesity group was significantly higher than 

in the normal weight group.  

For all three types of SSB, consuming more than 2046 kcal per day was associated with 

overconsumption of SSB, whereas studying nutrition was associated with decreased chance of 

over-consuming SSB. Being female, eating 5 to 7 times a day, and doing recreational activity 

almost every day were protective factors for reducing soft drinks intake, whereas consuming 

more than 2046 kcal per day, perceiving ones diet as unhealthy, and doing high level of exercise 

increased the risk of over-consuming soft drinks. Moderate-intensity physical activity was 

protective but vigorous-intensity physical activity was associated with increased odds of 

having soft drinks and agua frescas.  

4.2.Strengths and limitations 

Although an exhaustive body of literature has studied obesity and SSB, most of these studies 

investigated the association of SSB and obesity among children or adults older than 20 years 

as a whole, not among young adults (Akhtar-Danesh & Dehghan, 2010). This study included 

only young adults mostly aged between 17 and 26 from two universities in Mexico who are 

considered as a risk age group of having excessive SSB consumption (Stern et al., 2014). The 

two universities that were included in this study represent two regions in Mexico having 

different levels of obesity. UADY is located in the southeastern part, and UASLP is located in 

the north-central part of Mexico. State of Yucatán where UADY is located is the fourth most 

overweight state in Mexico, whereas San Luis Potosí where UASLP is located is the 26th most 

overweight (Olaiz G, 2006). Thus this study can reflect geographical variation in demographic, 

dietary pattern, physical activity, and obesity among university students of two regions.  

One of the advantages of recruiting students from both nursing and nutrition programs is that 

they had better comprehension of the 24 hour dietary recall procedure since nursing students 
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completed several compulsory nutrition courses throughout their program, which is also true 

for the nutrition students. On the other hand, better awareness of nutrition guidelines and 

negative impact of SSB on health among nursing and nutrition students may have caused 

reporting bias. This may have resulted in underreporting ‘bad diet’ or consumption of SSB as 

students may have perceived that underreporting calorie and SSB consumption as in the interest 

of the researchers or as being more ‘socially acceptable’ (Delgado-Rodriguez & Llorca, 2004).  

This study included three types of SSB; soft drinks, agua frescas, and juice drinks. The calorie 

intake from soft drinks, agua frescas, and juice drinks has increased since 1999 became the top 

3 major contributors to additional calorie intake among Mexican adults in 2012 (Stern et al., 

2014). Daily intake of these SSB were analyzed independently, not treated as total amount of 

all SSB. Two types of obesity definitions were also used in this study, one based on BMI and 

another based on waist circumference. For this study, obesity were defined as BMI greater and 

equal to 25, which includes both overweight and obesity according to WHO classification 

(World Health Organization, 2015). Although severe obesity (BMI ≥ 30) is more critically 

associated with health problems, moderate obesity (25 ≤ BMI < 30) accounts for most of the 

obesity in the general public, and thus needs more attention in the perspective of public health 

(Grundy, 1998). Anthropometric data were calculated based on measured height, weight, and 

waist circumference data by the research team, not self-reported. It has been suggested that 

people tend to over-report height and underreport weight, resulting in overall underestimation 

of BMI, especially among individuals who seek weight loss (Nawaz, Chan, Abdulrahman, 

Larson, & Katz, 2001). Thus, not using self-measured anthropometric data reduced the error 

of reporting bias. 

Another strength of this study is the instruments that were used for the different variables. 

Firstly, the validated Goldberg scales were used in order to assess risk of anxiety and depression 

of students which asked students to report (yes or no) if they had experienced depressive and 

anxiety symptoms in past two weeks (Goldberg et al., 1988). Secondly, frequency of physical 

activity was measured by asking questions in different forms with various types of time period 

to ensure the accuracy of response (see annex 2). Additionally physical activity included both 

moderate- and vigorous-intensity, which is advantageous to explore how intensity variation of 

physical activity is associated with SSB intake.  
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This study has several limitations in the study design and methodology. First, findings from 

this study are based on a cross-sectional design, and due to the nature of the design, it is difficult 

to establish potential causal relationships and only associations can be interpreted. The study 

results suggest that overweight and obese students consume significantly higher amount of soft 

drinks but not agua frescas and juice drinks than normal weight students. However, it is still 

unable to find actual causality whether the high amount of soft drinks consumption caused 

weight gain or obese students with weight loss intention did more physical activity and this 

caused more consumption of fluid such as soft drinks in order to compensate for body water 

loss from exercise.  

A second limitation in the data collection is the self-reported dietary data that were obtained 

from the 24 hour dietary recall. Although it has several advantages in nutritional and 

epidemiology research such as efficiency, low burden for respondents because it does not 

require long-term memory, and less potential bias of having better diet than usual due to its 

retrospective nature, self-reported recall is likely to be less accurate than ideal for recall that is 

administered by interviewers (Bingham et al., 1994; Rutishauser, 2005). Reported diet may 

have been more accurate if data were collected from interviews, even though this study group 

had a better understanding of the procedure than the normal population and the research team 

was available to help students when they participated in the survey. In addition, interviewer-

administrated recall has other benefits, an interviewer can control common errors when doing 

the assessment. An interviewer can help participants reduce errors of omission by setting a 

timeline and making sure to include all foods and beverages consumed for the previous 24 hour 

period. Another common error that can occur in self-administered 24 hour dietary recall is 

misreporting of portion size and the accuracy of estimation can be improved by an interviewer 

using tools such as plastic food models, commonly used household measures such as a teaspoon 

or a table spoon, or food portion pictures (Poslusna, Ruprich, de Vries, Jakubikova, & van't 

Veer, 2009). Although participants were asked to report their SSB consumption in the form of 

portion size (number of cups or glasses) and quantity (ml) in order to improve internal validity 

of the assessment, use of tools such as commonly used glasses, cups, or product bottles of 

commonly consumed SSB by interviewers may have resulted in more accurate estimation. 

It has been suggested that 24 hour dietary recall needs at least three times in order to accurately 

estimate energy intake since energy intake tends to be underreported on the first recall (Ma et 
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al., 2009). However dietary data (calorie and sodium intake) that were used for analysis in this 

study was obtained only from the first recall (n=442) since the number of participants who 

completed the two additional follow-up recalls (n=95) were not large enough to carry out the 

analysis. One may say this is a limitation of this study since there may be difference between 

dietary data in the single recall and in average of the three recalls. There was no significant 

difference in median calorie and sodium intake between in the whole study population and in 

the subgroup who did all three recalls (p=0.176 for median calories, p=0.276 for median 

sodium intake, respectively). 

As mentioned above, one of the strengths of the present study is the anthropometric data 

collected by two research assistants from UASLP and UADY, rather than using self-reported 

measurements. It has been suggested that the standardization process of anthropometric 

measurements can result in a significant improvement in reliability (Frainer et al., 2007). 

However, no standardization process to reduce systematic bias in anthropometric data 

collection was used in the data collection.    

Several factors that might be confounding factors such as socioeconomic status and living 

situations were not available in NSUSM 2014. Obesity and food and beverage consumption 

have been linked to socioeconomic status. A study conducted in Mexico suggested that higher 

socioeconomic status were positively related to increased soft drinks and alcohol consumption 

and that this leads to obesity among Mexican adults (Stern et al., 2014). The Mexican 

government implemented an excise tax on beverage with added sugar in January 2014 in 

response to the obesity epidemic in Mexico (Stern et al., 2014). Research in Australia and the 

United States suggested that additional tax on SSB reduced the consumption of SSB, especially 

among high-level consumers and this led to reduction in bodyweight and obesity (Etile & 

Sharma, 2015; Ruff & Zhen, 2015). 

 

4.3.External validity 

The majority of participants in this study was female (76.2 %) and participants who were 

recruited from nursing and nutrition programs are more knowledgeable about the impact of 

SSB and obesity on health and interested in healthier behaviors compared to the general 

population. And all participants were university students and had the same educational level. 
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Thus it is hard to generalize that the findings will be similar in the general population with 

different proportion of sex and level of knowledge and educational attainment. However, 

university students share more and more common lifestyle characteristics due to globalization 

and economic development, and the findings of this study may be applicable in this population 

group, especially in countries having similar economic development and cultural background 

to Mexico. 

 

4.4.Interpretation of the findings 

4.4.1. Regional differences in obesity, diet, and beverage consumption: UASLP and 

UADY 

Although the prevalence of the overweight and obese in UADY was lower than the one in total 

population in Yucatán, the prevalence of overweight and obesity in UADY students was 

significantly higher than the one in UASLP students. This confirms the finding of previous 

demographic report in Mexico, which indicated that a larger proportion of the population are 

overweight and obese in Yucatán than in San Luis Potosí (Olaiz G, 2006). Higher prevalence 

of overweight and obesity in UADY than in UASLP may have resulted from unhealthy diet. 

The fact that significantly more students in UADY rated their own diet unhealthy than students 

in UASLP mirrors this differences in obesity prevalence in the two universities. 

As expected based on higher prevalence of obesity and unhealthy diet perception in state of 

Yucatán than in state of San Luis Potosí students in UADY consumed significantly more soft 

drinks and agua frescas than students in UASLP, on average (p < 0.001). Students in UADY, 

not significantly higher, but still consumed increased amount of calories, sodium, and juice 

drinks compared to students in UASLP as well. A previous study in Yucatán indicated that 

dietary pattern of children whose mothers are Maya in this region represented low consumption 

of fruits and vegetables and high consumption of SSB, which may be reflected in the present 

study (Azcorra et al., 2013). Despite differences in age and ethnic groups, the documented 

pattern of high soft drinks consumption by Azcorra et al is consistent with the results observed 

in the present study. 
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4.4.2. SSB intake and obesity 

The present study found a significant increase in average intake of soft drinks, but not of agua 

frescas and juice drinks, among the students who were classified as overweight and obesity 

based on BMI compared to the students who were classified as normal weight. This may be 

due to that students generally preferred soft drinks to agau frescas and juice drinks. While most 

of student consumed any amount of soft drinks, less than half of students consumed agua 

frescas and juice drinks. Being ranked the second largest soft drinks consumer in the world can 

be one explanation for this trend (ANAPRAC, 2005). In addition, an analysis of National 

Health and Nutrition Survey in Mexico reported that calories consumed from soft drinks alone 

accounted for 19 percent of total daily energy intake. This may explain the increased soft drinks 

intake among the obese students (Stern et al., 2014). But why did more students drink soft 

drinks more frequently than agua frescas and juice drinks? A soft drinks consumption pattern 

study in Mexico indicated there are more soft drinks brands than juice drinks in the market (33 

and 15, respectively). Maupome-Caryantes et al. reported on average that 1.7 servings per day 

were consumed among over 10 years old participants decreasing with age, which is in 

agreement with 240 ml per day of mean soft drinks consumption in university students from 

the present study, based on an assumption of one serving of soft drinks is 330 ml (Maupome-

Carvantes, Sanchez-Reyes, Laguna-Ortega, Andrade-Delgado, & Diez de Bonilla-Calderon, 

1995).  

In the present study, two types of anthropometric indices (BMI and waist circumference) were 

used but no significant differences of average SSB consumption were found when waist 

circumference was used as an obesity index. On the contrary a study in New Zealand found 

significant association between soft drinks consumption and waist circumference, but not BMI 

among adolescents (Sundborn, Utter, Teevale, Metcalf, & Jackson, 2014). This difference may 

have resulted from difference in the study populations and the methodology used. Inclusion of 

more female participants than male participants may also partly explain no significant 

difference in waist circumference obesity index. Several studies reported that estimation 

capacities of BMI and waist circumference differ by sex (Flegal et al., 2009; Wang et al., 2009). 

The findings in the present study still suggest that agua frescas and juice drinks are relatively 

healthier beverage choice compare to soft drinks. This was also found in a Canadian study 
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where daily consumption of fruit juice was negatively associated with an increase in BMI and 

moderate consumption of fruit juice was related to normal weight status (Akhtar-Danesh & 

Dehghan, 2010).  

4.4.3. Demographic determinants and overconsumption of SSB 

Female students were associated with a decreased chance of over-consuming soft drinks and 

an increased chance of over-consuming agua frescas than male students. The trend of pursuing 

healthier beverage option among females compared to men has been proved in different 

settings. Previous studies in Australia and Canada also showed significant increase of soft 

drinks consumption among men compared to women (French et al., 2013; Nikpartow, Danyliw, 

Whiting, Lim, & Vatanparast, 2012). Studying nutrition was associated with a lower chance of 

over-consuming all three types of SSB compare to studying nursing. It suggests that having 

more health and nutrition related knowledge may reduce overconsumption of SSB. Previous 

studies showed similar results among adults, American adults who did not know SSB’s 

contribution to weight gain are at higher risk of drinking SSB more than 2 times per day, 

compared to adults who had knowledge about health-related impact of SSB (Park, Onufrak, 

Sherry, & Blanck, 2014).  

Students in Yucatán were almost four times likely to over-consume agua frescas than students 

in San Luis Potosí. This could be linked to the specific climatic characteristics of Yucatán, 

however still posits the question as to whether the hot and humid weather may have influenced 

the preference of agua frescass over other types of SSB. Although agua frescas contains added 

sugar this traditional beverage is culturally considered as a relatively healthier beverage option 

compared to other SSB, especially soft drinks, since it is mostly made at home (Stern et al., 

2014). The higher proportion of indigenous population in Yucatán than in San Luis Potosí and 

their rather traditional diet pattern may explain this increased odds of over-consuming only 

agua frescas, not soft drinks and juice drinks (Jimenez-Aguilar, Flores, & Shamah-Levy, 2009). 

Age was associated with only juice drinks. This may be due to overall higher consumption of 

soft drinks and agua frescas regardless of age. Older students (>20 years) were less likely to 

over consume juice drinks than younger students. This juice drinks consumption trend by age 

was consistent with a previous study of juice drinks consumption among American children 

and adults that showed highest consumption in children, decreasing with age (Drewnowski & 
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Rehm, 2015). 

In the present study, academic year and parental obesity did not show significant association 

with overconsumption of any SSB. Academic year was included in this model based on 

assumption that heavier workload and more stress from academic environment in higher grades 

may cause unhealthy beverage consumption in students. The effect of this determinant may 

have been diluted when it was adjusted for psychological factors such as depression and anxiety, 

which did not show significant associations either. In addition, parental obesity was measured 

based on a general question to the participants, not based on anthropometric measure of parents. 

This may have caused misclassification, for example, students who had a generous perception 

of obesity may have answered that their parents were not obese when they were actually obese 

or, vice versa.  

4.4.4. Dietary determinants and overconsumption of SSB 

As expected higher calorie intake was associated with higher chance of over-consuming all 

three types of SSB. However caution should be exercised because SSB intake may have 

contributed to additional energy intake. Similarly, overeating and number of meals was not 

significantly associated with SSB overconsumption, except for the negative association 

between having 5 to 7 meals and soft drinks overconsumption. This may be due to high 

correlation of higher calorie intake, number of meals, and overeating.  

In the present study, sodium intake was not significantly related to SSB overconsumption. It 

contradicts to a previous study among children in the United Kingdom with positive association 

between salt intake and SSB (He, Marrero, & MacGregor, 2008). The contradictory results 

may have resulted from difference in population and measurement of sodium and salt intake. 

Unhealthy diet perception was associated with a higher chance of soft drinks overconsumption 

and a lower chance of agua frescas overconsumption. This indicates that students may consider 

agua frescas to be a healthier beverage option in comparison to soft drinks. The present study 

confirms the findings of previous dietary pattern studies of adults in high income countries that 

unhealthy diet patterns is associated with increased consumption of soft drinks (Duffey & 

Popkin, 2006; Mullie, Aerenhouts, & Clarys, 2012).   



41 

 

4.4.5. Behavioral determinants and overconsumption of SSB 

Moderate- and vigorous-intensity levels of physical activity showed different association with 

soft drinks and agua frescas, not with juice drinks. Compared with students who did not do any 

physical activity, students who did moderate-intensity physical activity almost on a daily basis 

are less likely to over-consume soft drinks, whereas students who did vigorous-intensity 

physical activity frequently are four times more likely to over-consume soft drinks. A previous 

study among US adults suggested that engaging in physical activity was related to higher 

chance of drinking SSB but no classification of intensity level was made in this study (Park, 

Onufrak, Blanck, & Sherry, 2013), and this may cause the reverse result in the present study, 

negative association between moderate-intensity physical exercise and decreased odds of soft 

drinks overconsumption. Although there is a possibility of energy and sports drink with calories 

in the soft drinks category, which are greatly consumed among physical active people, it is 

important to note that high level of vigorous-intensity physical activity resulted in the highest 

odds of over-consuming soft drinks among all factors (AOR=1.60, 95% CI; 1.21-17.56). 

4.4.6. Determinants associated with SSB overconsumption 

 

 

Figure 6 Conceptual framework for causes of obesity, showing determinants included in the 

analysis in red, developed by the author 
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Figure 6 above shows the determinants that were included in the present study. Overall, it 

appears that agua frescas is a relatively healthier choice of beverage than soft drinks and juice 

drinks since agau frescas showed rather opposite trend compared to other two SSB. Although 

several of the determinants are unchangeable (e.g. sex, age, and parental obesity), there are still 

modifiable determinants that showed positive association with SSB overconsumption. Better 

health and dietary related knowledge, less calorie intake, healthy dietary pattern, moderate-

intensity physical activity should be encouraged to reduce extra energy intake from SSB.  

 

5. Conclusion 

Average soft drinks intake was significantly higher in the students with BMI ≥ 25 (overweight 

and obesity) than the students with a lower BMI. Students in UADY consumed more soft drinks 

and agua frescas than students in UASLP. This reflects the higher prevalence of obesity in 

Yucatán than in San Luis Potosí. Students in a nutrition program who consumed less than 2046 

kcal per day were less likely to over-consume all types of SSB. This implies that better health- 

and nutrition-related knowledge may have a positive impact on reducing SSB consumption. 

While moderate-level of physical activity was associated with a lower chance of over-

consuming soft drinks, vigorous-level of physical activity was associated with higher chance 

of over-consuming soft drinks. Based on the reverse association of sex and diet perception with 

odds to over-consume soft drinks and agua frescas, agua frescas is considered as a relatively 

healthy SSB choice over soft drinks. The findings of this study elucidate various determinants 

affecting three types of SSB overconsumption among university students who have been an 

overlooked age group. However this study lacks accuracy in dietary, anthropometric 

assessment, and socioeconomic status information. Further research should investigate 

determinants of increased SSB consumption in perspective of individuals’ economic capacity 

with more accurate measurement, especially in the setting with governmental regulation on 

market price of SSB, and distinguishing sports drink from soft drinks will provide association 

between physical activity and SSB overconsumption. 
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Annex 1.  

Table 2. Sociodemographic and anthropometric characteristics of students, stratified by 

university, NSMUS, 2014 

Variable Categories 

Frequency (%) 

UASLP 

n=283 

UADY 

n=159 

Total 

n=442 

Demographic characteristics 

Sex* 
Male 53 (18.7) 52 (32.7) 105 (23.8) 

Female 230 (81.3) 107 (67.3) 337 (76.2) 

Age* 

17-21 218 (77.0) 93 (58.5) 311 (70.4) 

22-26 63 (22.3) 61 (38.4) 124 (28.1) 

27-32 2 (0.7) 5 (3.1) 7 (1.6) 

Marital status 
Single 272 (96.1) 146 (93.7) 421 (95.2) 

Cohabiting1 11 (3.9) 10 (6.3) 21 (4.8) 

Field of Study 
Nursing 168 (59.4) 103 (64.8) 271 (61.3) 

Nutrition 115 (40.6) 56 (35.2) 171 (38.7) 

Academic year* 
1-2 118 (41.7) 82 (51.6) 200 (45.2) 

3-5 165 (58.3) 77 (48.4) 242 (54.8) 

Parental 

obesity2 

No 158 (55.8) 89 (56.0) 248 (55.9) 

Yes 125 (44.2) 70 (44.0) 195 (44.1) 

Anthropometric characteristics 

BMI (kg/m2)3* 

Underweight 17 (6.0) 2 (1.3) 19 (4.3) 

Normal weight 189 (66.8) 92 (57.9) 281 (63.6) 

Overweight 53 (18.7) 41 (25.8) 94 (21.3) 

Obese 24 (8.5) 24 (15.1) 48 (10.9) 

Central 

obesity4* 

No 172 (60.8) 118 (74.2) 290 (65.6) 

Yes 111 (39.2) 41 (25.8) 152 (34.4) 

Psychological risks5    

Anxiety  
No 224 (79.2) 128 (80.5) 352 (79.6) 

Yes 59 (20.8) 31 (19.5) 90 (20.4) 

Depression 
No 166 (58.7) 86 (54.1) 252 (57.0) 

Yes 177 (41.3) 73 (45.9) 190 (43.0) 

Dietary factors    

Meal regularity* 
No 150 (53.0) 133 (71.1) 263 (59.9) 

Yes 133 (47.0) 46 (28.9) 179 (40.5) 

Diet perception* 
Healthy 155 (54.8) 69 (43.4) 224 (50.7) 

Unhealthy 128 (45.2) 90 (56.6) 218 (49.3) 

Daily number of 

meals 

1-2 32 (11.3) 17 (10.7) 49 (11.1) 

3-4 178 (62.9) 98 (61.6) 276 (62.4) 

5-7 73 (25.8) 44 (27.7) 117 (26.5) 

Overeating 
No 218 (77.0) 125 (78.6) 343 (78.6) 

Yes 65 (23.0) 34 (21.4) 99 (22.4) 

Physical activity    

Weekly 

exercise6 

None 78 (27.6) 44 (27.7) 122 (27.6) 

Low 122 (43.1) 74 (46.5) 196 (44.3) 



45 

 

Middle 59 (20.8) 31 (19.5) 90 (20.4) 

High 24 (8.5) 10 (6.3) 34 (7.7) 

Weekly 

recreational 

activity7 

None 112 (39.6) 48 (30.2) 160 (36.2) 

Low 133 (47.0) 90 (56.6) 223 (50.5) 

Middle 22 (7.8)  15 (9.4) 37 (8.4) 

High 16 (5.7) 6 (3.8) 22 (5.0) 

Behavioral factors    

Smoking 
Yes 40 (14.1) 21 (13.2) 61 (13.8) 

No 243 (85.9) 138 (86.8) 381 (86.2) 

Alcohol* 
Yes 173 (61.1) 80 (50.3) 253 (57.2) 

No 110 (38.9) 76 (59.7) 189 (42.8) 
1Cohabiting refers to legally being married or living together with someone 
2Yes means either one of parents is obese or both of them are obese 
3Body Mass Index (BMI, kg/m2) is calculated using the standard equation and classification; 

underweight<18.5, 18.5≤normal weight <25, 25≤overweight<30, obese≥30. 
4Central obesity is defined as an waist circumference (cm) greater than 80 among women and 94 among men 
5Psychological risks were measured by using Goldberg Anxiety and Depression Scales (Goldberg et al., 

1988) 
6Weekly exercise refers to participation in sports activity that cause sweat and pant 
7Recreational activity refers to outdoor activities such as walking, biking, swimming, and running regardless 

of their intensity. 
* p<0.05 
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Table 3 Comparison of mean dietary and beverage intake between the two universities, 

NSMUS, 2014, N=442 

Variables 
mean ± standard deviation 

P-value 
UASLP UADY 

Calories (kcal) 2049 ± 705 2168 ± 698 0.87 

Sodium (mg) 2481 ± 1354 2996 ± 1634 0.11 

Soft drinks (ml/d) 224 ± 290 304 ± 340 < 0.001 

Agua frescas (ml/d) 142 ± 230 327 ± 370 < 0.001 

Juice drinks (ml/d) 119 ± 175 122 ± 236 0.13 

1 Independent t-test was carried out 
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Table 4. Comparison of reported mean intake of three types of SSB based on obesity status, 

stratified with two types of obesity definitions, NSMUS, 2014, N=442 

Types of SSB 

Mean (standard deviation) (ml/d) 

BMI obesity Central obesity 

No Yes p-value No Yes p-value 

Soft drinks 233 (305) 295 (319) 0.049 239 (323) 278 (285) 0.216 

Agua fresaca 209 (287) 206 (330) 0.924 223 (308) 181 (288) 0.170 

Juice drinks 122 (200) 117 (196) 0.803 111 (200) 139 (195) 0.152 

N       
1 Independent t-test was carried out 
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Table 5. Probability of over-consuming soft drinks. Odds ratio with 95% confidence interval (95% CI) for selected demographic, psychosocial, 

dietary, behavioral, and anthropometric factors, NSMUS, 2014, N=442 

Variable Category 
Model1 Model2 

COR3 95% CI AOR4 95% CI COR 95% CI AOR 95% CI 

Demographic factors     

Sex 
Male 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Female 0.33 0.21-0.52 0.29 0.16-0.54 0.48 0.31-0.75 0.48 0.26-0.86 

University 
UASLP 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

UADY 1.73 1.14-2.60 1.49 0385-2.63 1.26 0.86-1.86 1.04 0.63-1.74 

Field of study 
Nursing 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Nutrition 0.16 0.10-0.28 0.23 0.12-0.44 0.20 0.13-0.30 0.26 0.15-0.43 

Academic year 
1-2 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

3-5 1.10 0.73-1.64 0.95 0.51-1.75  1.11 0.76-1.61 1.22 0.70-2.15 

Age5 
≤20 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

>20 1.21 0.81-1.80 1.38 0.76-2.52 1.02 0.70-1.48 1.05 0.61-1.82 

Parental obesity 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 1.64 1.10-2.46 1.40 0.84-2.36 1.46 1.00-2.13 1.14 0.72-1.82 

Psychological factors     

Anxiety 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 1.39 0.86-2.25 0.78 0.41-1.47 1.55 0.97-2.48 0.94 0.51-1.71 

Depression No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  
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Yes 1.55 1.04-2.32 1.16 0.68-1.96 1.33 0.91-1.94 0.85 0.52-1.39 

Dietary factors     

Calorie intake5 
Low 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

High 2.13 1.41-3.20 2.22 1.30-3.78 2.33 1.59-3.41 2.58 1.60-4.17 

Sodium intake5 
Low 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

High 1.02 0.68-1.52 0.63 0.67-1.09 0.98 0.68-1.43 0.66 0.41-1.08 

Meal regularity 
Yes 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

No 2.64 1.70-4.10 1.33 0.72-2.47 2.22 1.50-3.27 1.20 0.70-2.05 

Number of 

meals 

3-4 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

1-2 2.30 1.24-4.26 1.56 0.74-3.32 1.68 0.89-3.16 0.97 0.46-2.04 

5-7 0.34 0.20-0.60 0.47 0.23-0.97 0.45 0.29-0.70 0.68 0.39-1.20 

Diet perception 
Healthy 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Unhealthy 4.58 3.11-7.57 3.18 1.77-5.69 3.71 2.51-5.50 2.57 1.53-4.32 

Overeating 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 1.15 0.72-1.85 0.81 0.43-1.51 1.33 0.85-2.08 0.96 0.55-1.69 

Behavioral factors         

Smoking 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 2.18 1.26-3.77 1.31 0.65-2.67 2.02 1.16-3.54 1.32 0.67-2.60 

Drinking 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 1.37 0.91-2.06 1.33 0.77-2.30 1.15 0.79-1.68 1.02 0.63-1.67 

Level of weekly None 1 (ref)  1 (ref)  1 (ref)  1 (ref)  
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recreational 

activity6 

Low 0.70 0.44-1.13 0.81 0.44-1.51 0.79 0.50-1.25 0.97 0.55-1.69 

Medium 0.72 0.41-1.28 0.78 0.36-1.70 0.70 0.40-1.20 0.68 0.39-1.20 

High 0.34 0.13-0.89 0.19 0.53-0.71 0.29 0.12-0.66 0.22 0.07-0.63 

Level of weekly 

excercise7 

None 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Low 0.92 0.60-1.41 0.99 0.55-1.77 0.88 0.59-1.32 1.15 0.67-1.95 

Medium 0.54 0.23-1.27 1.55 0.52-4.62 0.49 0.23-1.03 1.18 0.48-2.93 

High 1.12 0.44-2.84 4.60 1.21-17.56 0.75 0.31-1.85 2.58 0.76-8.73 

Anthropometric factors         

Obesity 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 1.44 0.94-2.19 0.73 0.37-1.43 1.35 0.91-2.02 0.74 0.41-1.36 

Central obesity 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 1.41 0.93-2.13 1.39 0.71-2.75 1.58 1.07-2.35 1.50 0.81-2.76 
1Mean soft drinks intake (253ml/d) in 442 participants was used as a cutoff to define higher consumption of soft drinks in this model 
2Median soft drinks intake (240ml/d) in 442 participants was used as a cutoff to define higher consumption of soft drinks in this model 
3Crude odds ratio were calculated by running bivariate logistic regression for each factor independently 
4Logistic regression adjusted for all factors listed in this table 
5Median of age (20 years old), calories (2046 kcal), and sodium intake (2468 mg) was used as a cutoff 
6Categorized by number of days per week spent on recreational activity: low; 1 day, middle; 2-3 days, high; almost everyday 
7Categorized by hours of engagement in sports activity per seek: low; <3hr, middle; 4-6hr, high; ≥7hr 
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Table 6. Probability of over-consuming agua frescas. Odds ratio with 95% confidence interval (95% CI) for selected demographic, psychosocial, 

dietary, behavioral, and anthropometric factors, NSMCS, 2014, N=442 

Variable Category 
Model1 Model2 

COR3 95% CI AOR4 95% CI COR 95% CI AOR 95% CI 

Demographic factors     

Sex 
Male 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Female 1.27 0.81-1.99 1.84 1.06-3.21 0.89 0.72-1.11 1.86 1.07-3.24 

University 
UASLP 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

UADY 3.03 2.03-4.54 3.69 2.28-5.98 1.70 1.23-2.34 3.74 2.29-6.11 

Field of study 
Nursing 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Nutrition 0.86 0.59-1.27 0.61 0.37-1.01 0.75 0.55-1.01 0.54 0.33-0.90 

Academic year 
1-2 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

3-5 1.04 0.71-1.51 0.93 0.55-1.57 0.84 0.63-1.10 0.91 0.54-1.54 

Age5 
≤20 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

>20 1.30 0.89-1.89 1.20 0.72-2.02 0.92 0.71-1.20 1.12 0.67-1.87 

Parental obesity 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.80 0.55-1.17 0.89 0.58-1.38 0.74 0.56-0.98 0.85 0.55-1.32 

Psychological factors     

Anxiety 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.83 0.52-1.33 1.08 0.61-1.92 0.70 0.46-1.06 1.13 0.63-2.00 

Depression No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  
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Yes 1.01 0.69-1.47 1.02 0.64-1.63 0.83 0.62-1.10 1.00 0.63-1.60 

Dietary factors     

Calorie intake5 
Low 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

High 1.65 1.13-2.41 1.84 1.18-2.88 1.08 0.83-1.40 1.89 1.20-2.97 

Sodium intake5 
Low 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

High 1.25 0.86-1.28 1.00 0.64-1.56 0.91 0.70-1.18 0.89 0.56-1.39 

Meal regularity 
Yes 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

No 1.17 0.80-1.72 1.13 0.68-1.85 0.87 0.68-1.10 1.09 0.66-1.80 

Number of 

meals 

3-4 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

1-2 1.04 0.56-1.93 1.20 0.59-2.44 0.69 0.39-1.22 0.99 0.49-2.01 

5-7 1.48 0.96-2.29 1.62 0.97-2.71 1.02 0.71-1.46 1.24 0.74-2.09 

Diet perception 
Healthy 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Unhealthy 0.70 0.48-1.02 0.58 0.35-0.97 0.65 0.50-0.86 0.47 0.28-0.78 

Overeating 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.61 0.38-0.97 0.61 0.35-1.05 0.57 0.38-0.86 0.64 0.37-1.10 

Behavioral factors         

Smoking 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.67 0.38-1.18 0.79 0.41-1.52 0.65 0.89-1.08 0.85 0.45-1.64 

Drinking 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.91 0.62-1.33 1.05 0.66-1.65  0.81 0.63-1.03 1.00 0.63-1.57 

Level of weekly None 1 (ref)  1 (ref)  1 (ref)  1 (ref)  
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recreational 

activity6 

Low 1.27 0.80-2.01 0.93 0.54-1.59 0.85 0.64-1.12 0.93 0.54-1.58 

Medium 1.38 0.80-2.40 1.08 0.56-2.06 1.25 0.83-1.89 1.47 0.77-2.81 

High 1.47 0.68-3.16 1.26 0.50-3.15 0.89 0.45-1.74 1.06 0.42-2.65 

Level of weekly 

excercise7 

None 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Low 1.73 1.14-2.63 1.80 1.07-2.96 1.10 0.85-1.44 2.02 1.23-3.33 

Medium 1.62 0.79-3.35 1.30 0.56-3.04 0.85 0.50-1.81 1.38 0.60-3.20 

High 1.59 0.65-3.92 2.17 0.73-6.48 1.20 0.52-2.78 3.04 1.01-9.14 

Anthropometric factors         

Obesity 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.76 0.51-1.14 0.61 0.34-1.09 0.73 0.52-1.02 0.68 0.38-1.22 

Central obesity 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.70 0.47-1.04 1.20 0.68-2.12 0.65 0.47-0.90 1.10 0.62-1.95 
1Mean agua frescas intake (208ml/d) in 442 participants was used as a cutoff to define higher consumption of soft drinks in this model 
2Median agua frescas intake (0ml/d) in 442 participants was used as a cutoff to define higher consumption of soft drinks in this model 
3Crude odds ratio were calculated by running bivariate logistic regression for each factor independently 
4Logistic regression adjusted for all factors listed in this table 
5Median of age (20 years old), calories (2046 kcal), and sodium intake (2468 mg) was used as a cutoff 
6Categorized by number of days per week spent on recreational activity: low; 1 day, middle; 2-3 days, high; almost everyday 
7Categorized by hours of engagement in sports activity per seek: low; <3hr, middle; 4-6hr, high; ≥7hr 
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Table 7. Probability of over-consuming juice drinks. Odds ratio with 95% confidence interval (95% CI) for selected demographic, psychosocial, 

dietary, behavioral, and anthropometric factors, NSMCS, 2014, N=442 

Variable Category 
Model1 Model2 

COR3 95% CI AOR4 95% CI COR 95% CI AOR 95% CI 

Demographic factors     

Sex 
Male 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Female 0.53 0.43-0.67 1.61 0.90-2.87 0.58 0.46-0.72 1.71 0.96-3.05 

University 
UASLP 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

UADY 0.43 0.31-0.61 0.81 0.49-1.35 0.45 0.32-0.62 0.78 0.48-1.29 

Field of study 
Nursing 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Nutrition 0.28 0.19-0.40 0.47 0.28-0.80 0.29 0.20-0.41 0.43 0.26-0.73 

Academic year 
1-2 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

3-5 0.49 0.37-0.66 1.40 0.81-2.42 0.52 0.38-0.69 1.31 0.76-2.25 

Age5 
≤20 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

>20 0.42 0.31-0.56 0.54 0.31-0.93 0.44 0.33-0.59 0.58 0.34-0.98 

Parental obesity 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.47 0.35-0.63 0.76 0.48-1.21 0.48 0.35-0.64 0.72 0.46-1.13 

Psychological factors     

Anxiety 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.70 0.46-1.06 1.36 0.77-2.40 0.70 0.46-1.06 1.24 0.70-2.18 

Depression No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  
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Yes 0.60 0.45-0.80 1.03 0.71-2.04 0.64 0.48-0.85 1.09 0.68-1.74 

Dietary factors     

Calorie intake5 
Low 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

High 0.71 0.54-0.92 2.56 1.60-4.12 0.72 0.55-0.94 2.32 1.46-3.70 

Sodium intake5 
Low 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

High 0.50 0.38-0.67 0.96 0.60-1.53 0.52 0.40-0.69 0.94 0.59-1.50 

Meal regularity 
Yes 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

No 0.60 0.47-0.78 1.20 0.71-2.04 0.62 0.49-0.80 1.12 0.67-1.88 

Number of 

meals 

3-4 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

1-2 1.04 0.60-1.82 1.94 0.98-3.86 1.04 0.60-1.82 1.78 0.90-3.54 

5-7 0.38 0.25-0.57 0.93 0.53-1.63 0.40 0.26-0.59 0.90 0.52-1.57 

Diet perception 
Healthy 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Unhealthy 0.66 0.51-0.87 1.42 0.84-2.39 0.69 0.53-0.90 1.41 0.84-2.36 

Overeating 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.48 0.31-0.73 0.79 0.45-1.37 0.50 0.33-0.76 0.81 0.47-1.40 

Behavioral factors         

Smoking 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.42 0.24-0.73 0.60 0.30-1.20 0.42 0.24-0.73 0.57 0.29-1.14 

Drinking 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.51 0.39-0.66 1.08 0.67-1.74 0.53 0.41-0.69 1.10 0.69-1.75 

Level of weekly None 1 (ref)  1 (ref)  1 (ref)  1 (ref)  
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recreational 

activity6 

Low 0.50 0.37-0.67 1.09 0.62-1.91 0.51 0.38-0.68 1.10 0.63-1.91 

Medium 0.61 0.40-0.93 1.34 0.68-2.63 0.70 0.46-1.06 1.56 0.80-3.03 

High 0.42 0.20-0.87 0.92 0.35-2.45 0.48 0.23-0.98 1.10 0.42-2.83 

Level of weekly 

excercise7 

None 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Low 0.56 0.43-0.74 1.65 0.98-2.77 0.58 0.44-0.76 1.51 0.91-2.51 

Medium 0.42 0.21-0.86 1.49 0.62-3.60 0.48 0.24-0.96 1.49 0.63-3.54 

High 0.47 0.19-1.15 2.63 0.82-8.45 0.47 0.19-1.15 2.16 0.68-6.85 

Anthropometric factors         

Obesity 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.46 0.33-0.66 0.73 0.40-1.35 0.50 0.35-0.70 0.78 0.43-1.42 

Central obesity 
No 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Yes 0.62 0.45-0.86 1.37 0.75-2.51 0.65 0.47-0.90 1.30 0.72-2.37 
1Mean juice drinks intake (120ml/d) in 442 participants was used as a cutoff to define higher consumption of soft drinks in this model 
2Median juice drinks intake (0ml/d) in 442 participants was used as a cutoff to define higher consumption of soft drinks in this model 
3Crude odds ratio were calculated by running bivariate logistic regression for each factor independently 
4Logistic regression adjusted for all factors listed in this table 
5Median of age (20 years old), calories (2046 kcal), and sodium intake (2468 mg) was used as a cutoff 
6Categorized by number of days per week spent on recreational activity: low; 1 day, middle; 2-3 days, high; almost everyday 
7Categorized by hours of engagement in sports activity per seek: low; <3hr, middle; 4-6hr, high; ≥7hr 
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Annex 2. Questionnaire translated in English  

 

 

 

UNIVERSIDAD AUTONOMA DE SAN LUIS POTOSÍ 

     NURSING FACULTY 

QUESTIONNAIRE ON FACTORS ASSOCIATED WITH OBESITY AND OVERWEIGHT IN COLLEGE 

STUDENTS*. 

University_____________Faculty____________Course____________Degree_________ 

 
This questionnaire seeks details on the risk factors for the development of obesity and 
overweight to which you are exposed as a university student. It also collects data about your 
weight, height and waist circumference to identify overweight or obesity. 
This information will be strictly confidential and will be used for the development of a study 
called "Social and cultural determinants of obesity: The comparative perspective of nursing 
and nutrition students in two states of Mexico.“ 

 
Thank you for your valuable help. 
 

Please complete the following in pencil: 
 

I. Sociodemographic Factors  

1. Name _____________________________________ 
2. Age ______ Years  

3. Gender: Female _____ Male _______ 

4. Marital Status: Single_____ Married____ Other ___________  

5. Number of children: ______     

6. Place of Birth: City _________________________ 

7. Current place of residence (town): _______________  

 

ll. Factors associated with obesity and overweight 
 

8,9. Write a X under the Yes or No option, if some of your relatives have diabetes mellitus, 
hypertension, obesity or hyperlipidemia (high cholesterol and triglycerides). 
 

Relationship to Hypertension 
Diabetes 
Mellitus 

Obesity Hyperlipidemia  
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YES NO YES NO YES NO YES NO 

Father  
 

       

Mother  
 

       

Brother   
 

       

Grandparents          
 

 Factors related to eating 

10. Do you continue eating even when you feel satisfied? Yes_____ No_____ 

11. On a scale of 1 (lowest appetite) to 5 (increased hunger), how do you consider your 
appetite? _____ 

12. What time of day do you experience increased appetite? ________  

13. What time of day do you usually eat more food? ___________  

14. Please write the time at which you usually eat the following meals: 
Breakfast Time: __________ or don’t usually eat breakfast______ 

Lunch Time: _____________ or don’t usually eat lunch_________ 

Dinner Time: ____________ or don’t usually eat dinner_________ 

 

 
* This instrument was structured by researchers taking into account existing instruments and validated 
nationally.   

 

Factors related to appetite and intake according moods 

 

15. Identify what moods affect your appetite (please circle): 
  

Stress: Decrease / Increase / Same 

Anxiety: Decrease / Increase / Same 

Fear: Decrease / Increase / Same 

Joy: Decrease / Increase / Same 

Sadness: Decrease / Increase / Same 

Anger: Decrease / Increase / Same 

  

Frequency of food consumption. 
 

16. Do you usually eat your meals at the same time? 

Yes____ No____  

 

17. What is the total number of meals you have per day including breakfast, lunch, dinner? 
___ 

  

18. Record in the table below the foods consumed, including ingredients and quantity of food, 
24 hours prior to the application of this questionnaire. You can see the following example to 
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guide you, and please see the following page for a list of commonly consumed foods and 
serving sizes.  
 

Meal Time Location Name of food or 
preparation 

Ingredients 

Containing 

Household 
measure or 
quantity 

g or ml 

Breakfast 7:00 a.m. House Milk 
 
 
Bread with butter 

Milk, pasteurized 
whole, cow   

 
Pan Bimbo white 
bread 
Cow’s butter 

1 cup 

 

 

2 slices of bread 

 
1 medium 
scoop 

 

 

Meal Time Location Name of the 
food or 
preparation 

Ingredients 

Containing 

Household 
measure or 
quantity 

g or ml 

Breakfast 
 
 

   

 

   

Morning 

snack  

 

   

 

   

Brunch    

 

 

   

Lunch    

 

   

Afternoon 
snack 

   

 

 

   

Dinner    

 

   

Evening 
snack  

   

 

   

Other    

 

   

 

 

 

 

 

19. What drinks do you usually drink and how much (number of cups) per day? Please write 
it down in the table. 
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Drinks Number of 
glasses or cups 

per day 

Amount in ml 
per day 

Water   

Soft drinks   

Natural juice   

Industrialized juice   

Coffee   

Other   

 

20. Where do you usually eat on the days that you attend university? 

Cafeteria    _____   Convenience stores______   economy café ______ 

Street vender____  Home__________ 

 
21. How do you perceive your diet? 

Healthy ______Unhealthy______ 

 
22. From where does the food you eat at university come from? 

Purchased_____ 
Homemade____ 
Both____ 

 

 

Physical Activity  

Mark an X corresponding to the question option. 
 

23. Outside school hours, how often do you participate in exercise? 

1  Never  ()  

2 Once a week () 
3 2-3 times a week ()  

4 Almost every day () 

 

24. Outside school hours, how often do you participate in recreational outdoor activities like 
walking, cycling, swimming and running?  

1  Never  ()  

2  Once a week  ()  

3  3 times a week  ()  

4  Almost every day  ()  

 

25. Outside school hours and in your spare time, how many times per week do you 
participate in exercise (at least for 20 minutes)?  

1  Never  ()  

2  Less than once a month  ()  
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3  Once a month  ()  

4  Once per week  ()  

5  2-3 times a week  ()  

6  6 times a week  ()  

7  Daily  ()  

 

 
 
 
 
 
 
26. Outside school hours and in your free time, how many hours a week do you participate 
in exercise that makes you sweat and pant?  

1  None  ()  

2  A half hour  ()  

3  About an hour  ()  

4  About 2 or 3 hours  ()  

5  4-6 hours  ()  

6  6 hours or more  ()  

 

27. Is there a central area or sports club at the University or college you attend?   
 1 Yes () 
 2 No ()  

 

 

28. If the answer above is yes, how often do you go to that centre area or sports club? 

1  Never  ()  

2  Less than once a month  ()  

3  Once a month  ()  

4  After a week  ()  

5  2-3 times a week  ()  

6  6 times a week  ()  

7  Daily  ()  

 

29. Are you a member of a school sports team?  

1  No  ()  

2  Yes, I normally train and participate in 
competitions with a school sports team  

()  

3  Yes, but I don’t usually participate  () 
 

Psycho-social factors 

30. Do you smoke? 

Yes____ No____  
How many cigarettes per day? 
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31. Do you drink alcohol? 

Yes____ No___  

 

32. If the previous answer is yes, how often? 

Less than once a month  ()  

Once a month  ()  

Once a week  ()  

2-3 times a week  ()  

4-6 times a week  ()  

All days  ()  

 

Please answer the following questions, based on whether you have had any of these 
feelings over the last two weeks.  

 

33. Have you been very excited, nervous or tense? Yes ____ No____ 

 

34. Have you been very concerned about something? Yes ____ No____ 

 

35. Have you been irritable? Yes ____ No____ 

 

36. Have you had difficulty relaxing? Yes ____ No____ 

 

(If 2 or more affirmative responses, please continue)  

 

37. Have you slept badly, or do you have trouble while sleeping? Yes ____ No____ 

 

38. Have you had headaches? Yes ____ No____ 

 

39. Have you had any of the following symptoms: trembling, tingling, dizziness, sweating, 
diarrhoea?  Yes ____ No____ 

 

40. Have you been worried about your health? Yes ____ No____ 

  

41. Have you had any trouble falling asleep, or staying asleep?  Yes ____ No____ 

 

42. Have you had low energy? Yes ____ No____ 

 

43. Have you lost interest in things? Yes ____ No____ 

 

44. Have you lost confidence in yourself? Yes ____ No____ 

 

45. Have you felt hopeless? Yes ____ No____ 

 

(If yes to any of the above questions, please continue) 
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46. Have you had difficulty concentrating? Yes ____ No____ 

 

47. Have you lost weight? (Due to lack of appetite) Yes ____ No____ 

  

48. Have you been waking up too early? Yes ____ No____ 

 

49. Have you felt slowed down? Yes ____ No____ 

 

50. Do you feel worse in the morning?     Yes ____ No___ 

 

lll.Somatometry 

Write the results: 
Weight ________Kg. Size ________cm 

 _________ BMI kg / cm 

abdominal circumference ______________cm 

 

 

We appreciate your cooperation in providing this information. 
Sincerely, 
XXXXX 
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Annex 3. List of commonly consumed foods and standard portion sizes, translated in English 

Cereals 
 
½  a cup of cooked rice 
2 tbsp of oats 
½  piece of Mexican roll  
1 slice of hamburger 
bread 
½  a cup of cereal flakes 
without sugar 
½  a cup of corn cooked 
3 pieces of habaneras 
cookies 
5 pieces of kraker 
cookies 
5 pieces of marias 
cookies  
2 pieces of oat light 
cookies 
2 tbsp of maicena 
½  piece of hot dog bread 
3 cups of popcorn 
(home-made) 
1 slice of wheat bread 
½  cup of potato, cooked 
½  cup of pasta, cooked 
6 tbsp wheat bran 
1 piece corn tortilla  
1 piece flour tortilla 

Animal Products low fat 
 
1 pc of egg white 
1 pc of egg 
1 slice of turkey ham 
1 pc of turkey sausage 
40 gr of panela cheese 
40 gr of cottage cheese 
35 gr of chicken, fish, 
tuna, beef, pork 
  
 

Vegetables 
 

½  a cup of 
Eggplant 
Beetroot 
Broccoli 
Zucchini 
Chayote 

Peas 
Chile poblano 
Green beans 

Turnip 
Bean sprouts 
Huitlacoche 

Leek 
Quelites 
Carrots 

 
 

Free Vegetables 
 

Chard 
Celery 

Watercress 
Cabbage 

Cauliflower 
Mushrooms 

Spinach 
Tomatoes 

Jicama (Mexican turnip) 
Lettuce 
Cactus 

Cucumber 
Pasley 

Green pepper 
Radish 

Romeritos (a herb) 
Tomatillo  

 

 
Legumes 

 
½  a cup of beans, 
chickpeas, lima beans, 
lentils, soy beans 

 
REMEMBER TO REPORT YOUR PORTIONS 

Exotic Fruits * 
 
2 plums 
4 prunes 
1 chabacano 
2 dátils 
1 peach 
½  cup raspberry 
1 cup strawberry 
2 pomegranates 
½  a cup of soursop 
1 fig 
1 medium kiwi 
1 medium lime 
1/10  mamey 
1/3 zapote 
 

Fruits 
 
1 medium mandarin 
½  mango 
½  apple 
1 cup cantaloupe 
½  orange 
1 cup papaya 
½  pear 
1 cup pineapple 
½  banana 
1 cup watermelon 
½  grapefruit 
2 tuna fruits 
12 grapes 
½  a cup of blackberries 
½  a cup of orange juice 
½  a cup of grapefruit 
2 guavas 

Milk 
 
240 ml of Lactose-free 
low fat milk  
240 ml of Low fat / light 
milk 
240 ml of skim milk 
½  cup of natural or 
flavored yogurt 
1 poriton of drinkable 
yogurt  

Fats and oils 
 
1 tbsp of 
Olive oil 
sunflower oil 
canola oil 
corn oil 
safflower oil 
 
5 olives 
5 spray shoots of spray 
oil 
1/8 avocado 
1 tbsp of margarine  
1 tbsp of butter 
1 tbsp of mayonnaise 
5 almonds 
5 peanuts  

 
Sugars 

 
1 tbsp of honey, jam, 
cajeta, cajeta ( milk 
caramel) , chocolate 
powder, nutela, sugar  

* With the exception of exotic fruits, the foods listed in this document represent foods commonly consumed in 

Mexico. This table lists serving sizes as specified in the ‘Mexican Food System Equivalents’ 3rd edition (Sistema 

Mexicano de Alimentos Equivalents 3a. edicion).   
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