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INTRODUCTION 
 
The high prevalence of obesity in the U.S. population is a 
serious threat to the health of Americans because of causal 
linkages between obesity and cancer of the breast, colon, and 
other sites; diabetes; cardiovascular diseases; arthritis; and other 
adverse health consequences (Dietz, W. 2015; Sallis, J & Glanz, 
K. 2009). Nutrition, physical activity, and energy balance are 
important determinants of weight loss and maintenance of 
healthy weight, which are preventive measures to deter adverse 
health conditions. However, approximately 35% of adults in 
the U.S. are obese (Johnson, N, et al. 2014) and this rate is 
expected to increase; by the year 2030, the obesity rate 
among U.S. adults is projected to increase to 51% 
(Finkelstein, E, et al.). Currently, 37.5% of Georgians are 
obese (CDC).  
 
Established interventions for weight loss through caloric 
restriction, healthy eating, and physical activity are 
resource-intensive, a factor that poses barriers for full 
participation and widespread dissemination. Smartphone 
applications (apps) provide a useful and low-cost way to 

disseminate weight control information to the general 
population and to particular at-risk populations (Coughlin, 
S, et al. 2015). Smartphone apps can be an effective 
intervention for improving diet and nutrition, encouraging 
physical activity, and addressing obesity (Allen, J, et al. 
2013; Coughlin, S, et al. 2015). For weight loss, however, 
few randomized controlled trials have been conducted for 
stand-alone smartphone apps that focus primarily on self-
monitoring of diet and physical activity (Coughlin, S, et al. 
2015; Carter, M, et al. 2013; Allen, J, et al. 2013). In 
addition, there is currently an absence of research-tested 
culturally tailored smartphone apps for weight control that 
are suitable for distinctive population subgroups or for non-
English speakers. 
 
A mobile app is a computer program designed to run on 
smartphones or other mobile devices. All major smartphone 
platforms provide third-party developers with application 
programming interfaces that can be used to build special 
purpose applications referred to as native apps (Bender, J, et 
al. 2013). Smartphone apps can have a variety of features 
including visually-engaging designs, video and audio 
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capabilities, unrestricted text capabilities, access with or 
without cellular or Internet connection, content sharable via 
social media, and tracking progress anywhere and anytime 
(Bricker, J, et al. 2014). Common techniques include 
providing feedback, goal-setting, self-monitoring, and 
planning social support and change (Azar, K, et al. 2013). 
 
In 2013, 58% of adults in the U.S. owned a smartphone; by 
2020, the percentage is projected to surpass 90% (Bricker, J, 
et al. 2014; Smith, A. 2013). Currently, about 60% of 
Hispanic Americans own a smartphone (Smith, A. 2013).  
Over half (52%) of smartphone users seek health 
information using their smart devices and may utilize health 
apps to monitor and manage their health.  
 
Although various apps are available from major smartphone 
platforms (e.g., Android, iPhone, Windows phone, and 
BlackBerry) for weight management, promoting healthy 
eating, increasing physical activity, and other healthy 
behaviors associated with reduced risk of chronic disease, 
few have been tested for acceptability or effectiveness 
(Coughlin, S, et al. 2015; Bender, J, et al. 2013; Backinger, 
C & Auguston, E. 2011; Coughlin, S. 2014; Bert, F, et al. 
2014). Further, few of these apps are based on theories of 
health behavior change, most do not include evidence-based 
features such as self-monitoring and reinforcement, and 
some do not provide evidence-based recommendations for 
weight loss (Coughlin, S, et al. 2015; Bender, J, et al. 2013). 
 
There are currently no research-tested smartphone apps for 
weight control for people with varying levels of health 
literacy and eHealth literacy, or for non-English speakers. 
For weight loss, such apps should be developed using evidence-
based approaches based on behavioral theories. Ideally, app 
users should be able to select food and drink from a database 
and log items into an electronic food diary, record physical 
activity in the diary and receive instant feedback on their energy 
expenditure and track their progress graphically.  
 
Dietary guidelines for Americans were developed jointly by the 
U.S. Department of Agriculture (USDA) and the Department of 
Health and Human Services (HHS) (HHS. 2015). The 2015-
2020 Dietary Guidelines were designed to encourage 
healthy eating by emphasizing the following: 1) Follow a 
healthy eating pattern at an appropriate calorie level; 
2) Focus on variety, nutrient density, and amount; 3) Limit 
calories from added sugars and saturated fats and reduce 
sodium intake; and 4) Shift to healthier food and beverage 
choices. A healthy eating pattern includes a variety of 
vegetables from all of the subgroups; fruits; grains 
(especially whole grains); fat-free or low-fat dairy products; 
and a variety of protein foods, including seafood, lean 
meats, poultry, legumes, nuts, seeds, and soy products 
(HHS. 2015). A healthy eating pattern involves limited 
consumption of saturated fats and trans fats, added sugars, 
and sodium (HHS. 2015). The USDA’s ChooseMyPlate 
program provides practical information to help consumers 
build healthier diets with user-friendly nutrition information 
in English, Spanish, and other languages (USDA). Culturally 
tailored healthy recipes and menu suggestions are included.   
 

The HHS 2008 Physical Activity Guidelines for Americans 
emphasize that all adults should avoid inactivity (HHS. 
2008). Some physical activity is better than none, and adults 
who participate in any amount of physical activity gain 
health benefits. For substantial health benefits, adults should 
perform at least 150 minutes a week of moderate-intensity 
aerobic physical activity, 75 minutes a week of vigorous-
intensity aerobic physical activity, or an equivalent 
combination of moderate- and vigorous-intensity aerobic 
activity. Such activity should be performed in episodes of at 
least 10 minutes, and, preferably, be spread throughout the 
week (HHS. 2008). 
 
METHODS & RESULTS 
 
Two examples highlight the need for culturally tailored 
smartphone apps for weight control and offer recommendations 
for further research: 1) smartphone apps for weight loss for 
Hispanic Americans, in English and Spanish, and 2) and similar 
smartphone apps for Brazilian Americans, many of whom speak 
Portuguese and do not self-identify as Hispanic. 
 
Example One: Smartphone Apps for Weight Control 
Among Hispanic Americans 
Hispanics are the largest ethnic group in the U.S., currently 
comprising 17.4% of the population (US Census).   Rates of 
obesity are higher among Hispanic men and women than 
among their non-Hispanic White counterparts (Flegal, K, et 
al. 2012; Haffner, S, et al. 1986). Hispanic individuals with 
an elevated body mass index (BMI) have a higher 
prevalence of diabetes, hypertension, high LDL-cholesterol 
levels, and low HDL-cholesterol levels (Kaplan, R, et al. 
2014; Schneiderman, N, et al. 2014; Heiss, G, et al. 2014).  
 
The prevalence of obesity and diabetes varies across Hispanic 
subgroups (Schneiderman, N, et al. 2014). For Mexican 
Americans, acculturation is related to a less healthy diet that 
includes more fat and “fast foods.” Epidemiologic studies 
have shown that general obesity and central obesity are 
more prevalent among Mexican Americans than non-
Hispanic Whites (Haffner, S, et al. 1986). Mexican 
Americans who become adapted to the U.S. culture may 
adopt a less-healthy diet and increase their risk for 
cardiovascular diseases (Hazuda, H, et al. 1991).  As 
determined in phase 2 of the San Antonio Heart Study, 
which included 2,013 Mexican Americans and 928 non-
Hispanic Whites, aged 25-65 years, the prevalence of 
overweight was greater for Mexican Americans than for 
non-Hispanic Whites, and the ethnic difference was greater 
in women than in men (Hazuda, H, et al. 1991). For 
Mexican Americans, the effects of socioeconomic status 
(SES) and assimilation on overall obesity and body fat 
distribution differed by sex group.  For men, SES and 
cultural assimilation were associated with less favorable 
body fat distribution.  For women, SES and assimilation 
were associated with lower overall obesity and more 
favorable body fat distribution. Interventions to reduce 
obesity among Mexican Americans should take these 
subgroup differences into account (Hazuda, H, et al. 1991). 
 
In the U.S., Puerto Ricans are the second largest Hispanic 
subgroup after Mexican Americans.  The traditional Puerto 
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Rican dietary pattern has been associated with greater BMI and 
waist circumference (Lin, H, et al. 2003). For Puerto Rican 
adults in the Greater Boston area, language-based acculturation 
relates to healthy diet (e.g., increased consumption of whole 
grains, fruit, and non-starchy vegetables) and less central obesity 
(Van Rompay, M, et al. 2012).  Acculturation, however, is also 
associated with increased consumption of saturated fat and 
decreased consumption of legumes.  Puerto Rican women in the 
U.S. have a higher prevalence of the central adiposity-related 
metabolic syndrome than other Hispanic women (40.9% vs. 
36.0%) (Van Rompay, M, et al. 2012). Like other adults in the 
U.S., most Hispanics do not consume the recommended amount 
of 5 servings daily of fruits and vegetables; many consume a 
diet low in whole grains and high in red meat, total fat, sugar, 
and energy-dense nutrient-poor foods (Van Rompay, M, et al. 
2012).  In Georgia, the median intake of fruits and vegetables 
are only 1.0 and 1.6 servings daily, respectively (CDC). 
 
As this example illustrates, there are characteristic dietary 
patterns among Hispanic subgroups.  Although published 
studies indicate that smartphone apps can be an effective 
intervention for improving diet and nutrition, encouraging 
increased physical activity, and addressing interventions to 
decrease the prevalence of obesity, there have been no 
published studies of apps for promoting a healthy diet, 
better nutrition, increasing levels of physical activity, and 
weight loss among Hispanic Americans. 
 
Example Two: Smartphone Apps for Weight Control 
among Brazilian Americans 
In terms of geographic size and population size, Brazil is the 
largest country in South America and the fifth largest in the 
world. The population of Brazil is diverse by race and 
ethnicity.  Of the population, 48.43% self-identify as White, 
43.8% as Pardo (brown), 6.84% as Black (Afro-Brazilians), 
0.58% as Asian, and 0.28% as Amerindian (indigena or 
indigenous). The Pardo population includes descendants of 
European Whites, Amerindians, and Afro-Brazilians.  Over 
371,529 people of Brazilian descent are known to live in the 
U.S. (US Census), although estimates range up to 
1,100,000. 
 
To an increasing extent, the populations of middle-income 
countries such as Brazil are transitioning from a traditional 
diet to a Westernized diet that includes more calories, fat, 
and obesogenic, ultra-processed food products that have 
higher energy density, high free sugar contents, and less 
fiber than natural or minimally processed food (Monteiro, 
C, et al. 2013). The traditional dietary pattern in Brazil, with 
a high consumption of staple and basic foods, is associated 
with a reduced BMI and lower risk of cardiovascular disease 
(Olinto, M, et al. 2012; Sichieri, R. 2002).  Anecdotal 
information suggests that Brazilians in the U.S. (a) consume 
less fruit and vegetables than they would in Brazil, where 
ripe fruit and native vegetables are abundant (personal 
communication, Dr. Eduardo Siqueira, January 2016) and 
(b) that many are obese (personal communication, Natalicia 
Tracy, January 2016). 
 
Although there have been no epidemiologic studies of obesity, 
diet, and nutrition among Brazilians in the U.S., such studies 

have been conducted in Brazil. Bezerra et al. (Bezerra, I, et al. 
2014) examined differences in adult food group intake by sex 
and age using data from the 2008-2009 Brazilian Household 
Budget Survey (n=26,390) and the 2007-2008 National Health 
and Nutrition Examination Survey (NHANES) (n=5,420), 
both of which are based upon probabilistic samples. The 
objective was to compare food intake of Brazilian adults 
with American adults to identify possible dietary factors 
associated with the increase in obesity in Brazil. For the 
U.S., there were, relative to Brazil, higher frequencies of 
intake for most food categories, except for meat, rice and 
rice dishes; beans and legumes; spreads; and coffee and tea. 
In both countries, young adults (ages 20-39 years) reported 
greater consumption of meat, poultry and fish mixed dishes; 
pizza and pasta; and soft drinks relative to older adults (ages 
> 60 years). The consumption of deli and cured meats, 
savory snacks (e.g., potato chips), pizza and pasta, dairy 
products, soft drinks, and alcohol was higher in the U.S. 
than in Brazil.  Meat, poultry and fish mixed dishes (13%), 
breads (11%), sweets and confections (8%), pizza and pasta 
(7%), and dairy products (6%) were the top five food 
category sources of energy intake among American adults, 
contributing to 44% of total energy intake. The top five food 
categories in Brazil were rice and rice dishes (13%), meat 
(11%), beans and legumes (10%), breads (10%), and coffee 
and tea (6%). Traditional plant-based foods, such as rice and 
beans, were substantial contributors to the Brazilian diet. In 
a separate analysis of data from the 2008-2009 national 
survey of individual food intake, Bezerra et al. (Bezerra, I, 
et al. 2013) examined away-from-home food habits of 
Brazilians, restricting their analysis to individuals aged 10 
years or older who lived in urban areas of Brazil 
(n=25,753).  Of this population, 43% consumed at least one 
food item away from home. The consumption of foods away 
from home was associated with a greater energy intake. The 
highest away-from-home energy sources were foods with a 
high content of energy, such as alcoholic beverages (59%), 
baked and deep-fried snacks (54%), pizza (42%), soft drinks 
(40%), sandwiches (40%), and sweets and desserts (30%) 
(Bezerra, I, et al. 2013). 
 
Using data from the 2008-2009 Brazilian Household Budget 
Survey (n=32,898), Louzada et al. (2015) examined 
consumption of ultra-processed foods and the nutritional 
dietary profile of Brazilians aged 10 years or over. 
Examples of ultra-processed foods included sweet and salty 
biscuits, potato chips, sweet pastries and cakes, fast foods, 
instant noodles, and ready-made meals. The average daily 
energy consumption per capita was 1,866 kcal, with 69.5% 
being provided by natural or minimally processed foods, 
9.0% by processed foods and 21.5% by ultra-processed food 
(Louzada, M, et al. 2015). 
 
Martins et al. (2013) examined temporal trends in household 
food and drink consumption in Brazil using data from 
Household Budget Surveys conducted in 1987-1988, 1995-
1996, 2002-2003, and 2008-2009. In all of the surveys, 
probabilistic samples of households in metropolitan areas 
were studied; the scope for the last two surveys was 
national.  The caloric share of ultra-processed products 
significantly increased in the Brazilian diet over this time 
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period (from 20.8% to 25.4%).  The increase in the ultra-
processed products occurred across all income quintiles 
(Martins, A, et al. 2013). 
 
Although data are currently lacking for Brazilians living in 
the U.S., there are characteristic dietary patterns among 
Brazilians in Brazil.  Smartphone apps can be an effective 
intervention for improving diet and nutrition and weight 
loss, but there have been no studies of apps for weight 
control among Brazilian Americans. 
 
CONCLUSIONS 
 
Additional research is needed to identify low-cost, effective 
e-Health interventions for weight loss, accomplished 
through caloric restriction, healthy eating, and physical 
activity, that are culturally specific for population subgroups 
with varying levels of health literacy. Health promotion 
messages, tailored for subgroups defined by culture, 
ethnicity, and language spoken in the household, are likely 
to address the needs of individuals, increase their motivation 
to engage in health promoting behaviors, be perceived as 
personally relevant, and lead to a greater likelihood of 
behavior change. 
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