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Part D. Chapter 3: Individual Diet and Physical Activity 1 
Behavior Change  2 

INTRODUCTION 3 

Individual behavior change lies at the inner core of the social-ecological model that forms the 4 
basis of the 2015 Dietary Guidelines for American Advisory Committee (DGAC) conceptual 5 
model (see Part B. Chapter 2: 2015 DGAC Themes and Recommendations: Integrating the 6 
Evidence). For this reason, it is crucial to identify the behavioral strategies that individuals living 7 
in the United States can follow to improve their healthy lifestyle behaviors as well as the key 8 
contextual factors that facilitate the ability of individuals to consume healthy diets. 9 
 10 
In the past, American families seldom consumed food prepared outside their homes and, for the 11 
most part, consumed their meals as a family unit. However, these behaviors have changed 12 
dramatically in recent years. Today, 33 percent of calories are consumed outside the home and it 13 
is becoming more common for individuals to eat alone and to bring meals prepared outside into 14 
their homes (see Part D. Chapter 1: Food and Nutrient Intakes, and Health: Current Status 15 
and Trends). Eating away from home is associated with increased caloric intake and poorer 16 
dietary quality compared to eating at home.1 As recognized by the 2010 DGAC these major 17 
changes in eating behaviors can be expected to have a negative impact on the quality of the diets 18 
consumed and the risk of obesity among the U.S. population.2 19 
 20 
Other individual lifestyle behaviors related to dietary intakes and obesity risk also have changed 21 
in recent decades. The U.S. population has become increasingly sedentary,3 with daily hours of 22 
screen time exposure becoming a serious public health concern due to its potential negative 23 
influence on dietary and weight outcomes. For example, it has been hypothesized that TV 24 
viewing time has a negative influence on dietary habits of individuals because of unhealthy 25 
snacking while watching TV and through exposure to advertisements of unhealthy food 26 
products.4 In turn, excess caloric intake coupled with sedentary time directly resulting from 27 
excessive TV may increase the risk of obesity. Suboptimal sleep patterns associated with today’s 28 
busy lives also have been identified as a potential risk factor for poor dietary behaviors and body 29 
weight outcomes.5  30 
 31 
In response to these trends, interest has grown in the potential of behavioral strategies that 32 
individuals can use to improve their dietary behaviors. Specifically, self-monitoring of diet, 33 
physical activity, and body weight has been identified as a potential key component of successful 34 
healthy lifestyle interventions.6 Diet self-monitoring may, in turn, be facilitated by the 35 
availability and use of menus displaying calorie labels and the Nutrition Facts label on packaged 36 
foods.  37 
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Recognizing the importance of these dietary and lifestyle behaviors to the health and well-being 38 
of the U.S. population, the DGAC reviewed recent evidence to address questions on the 39 
relationship between eating out, family shared meals, sedentary behavior, and diet and weight 40 
outcomes. The DGAC also sought to examine associations between sleep patterns, dietary 41 
intakes, and obesity risk. However, after conducting preliminary literature searches, the 42 
Committee determined sleep patterns was an emerging area with an insufficient body of 43 
evidence and did not include specific questions on this topic.  44 
 45 
The DGAC also focused on identifying evidence that could provide individuals with tools to 46 
improve their dietary choices and body weight status. Specifically, the Committee reviewed 47 
recent evidence on the impact of diet and weight self-monitoring, and on use of food and menu 48 
labels on dietary intake and weight outcomes. The DGAC was interested in reviewing the 49 
evidence on the use of mobile health (m-health) technologies to improve dietary and weight 50 
outcomes, and after a preliminary review was conducted, determined that this, too, was an 51 
emerging area and that a full evidence review was premature. However, key m-health studies 52 
focused on self-monitoring were identified, and thus were reviewed as part of the body of 53 
evidence on self-monitoring. This chapter addresses sedentary behaviors, but not physical 54 
activity behaviors in general because these are addressed in Part D. Chapter 7: Physical 55 
Activity.  56 
 57 
Consistent with the DGAC conceptual model presented in Part B. Chapter 1: Introduction, this 58 
chapter also addresses major contextual factors that influence the ability of individuals to 59 
implement healthy dietary and other lifestyles, including the prevention of sedentary behaviors. 60 
The Committee focused on the association between diet, body weight, and chronic disease 61 
outcomes and two contextual factors that are highly relevant in the United States—household 62 
food insecurity and acculturation.  63 
 64 
Household food insecurity is defined as “access to enough food for an active, healthy life. It 65 
includes at a minimum (a) the ready availability of nutritionally adequate and safe foods, and (b) 66 
an assured ability to acquire acceptable foods in socially acceptable ways (e.g., without resorting 67 
to emergency food supplies, scavenging, stealing, or other coping  strategies)”.7 Thus, household 68 
food insecurity is a condition that exists whenever the availability of nutritionally adequate and 69 
safe foods, or the ability to acquire acceptable foods in socially acceptable ways, is limited or 70 
uncertain.7 In 2013, 49.1 million people in the United States lived in food insecure households, 71 
and of these, 8.6 million are children.1  Household food insecurity is suggested to be an 72 
independent risk factor for poor physical and mental health outcomes across the lifespan.8, 9  73 
 74 
The second contextual factor the DGAC addressed—acculturation—reflects that the United 75 
States continues to be a nation of immigrants.10, 11  Acculturation has been defined both as the 76 
“process by which immigrants adopt the attitudes, values, customs, beliefs, and behaviors of a 77 
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new culture”,12 and as the “gradual exchange between immigrants’ original attitudes and 78 
behavior and those of the host culture”.13 Acculturation is relevant for individual dietary 79 
behaviors because evidence suggests that the healthy lifestyles with which immigrants arrive 80 
deteriorate as they integrate or assimilate into mainstream American culture.14 Moreover, 81 
evidence suggests that to be effective in helping immigrants retain their healthy lifestyles, 82 
nutrition education programs, including those that are a part of food assistance programs, must 83 
be tailored to their different levels of acculturation.14  84 
 85 
Given the strong relevance of household food insecurity and acculturation as contextual factors 86 
influencing healthy lifestyles, the DGAC examined associations between them and diet, obesity 87 
risk, and whenever possible, corresponding chronic disease risk factors.  88 

 89 
LIST OF QUESTIONS 90 

Eating Out 91 

1. What is the relationship between eating out and/or take away meals and body weight in 92 
children and adults? 93 
 94 

Family Shared Meals  95 

2. What is the relationship between frequency and regularity of family shared meals and 96 
measures of dietary intake in U.S. population groups? 97 

3. What is the relationship between frequency and regularity of family shared meals and 98 
measures of body weight and obesity in U.S. population groups?  99 
 100 

Sedentary Behavior, Including Screen Time  101 

4. What is the relationship between sedentary behavior and measures of dietary intake and body 102 
weight in adults?   103 

5. How effective are behavioral interventions in youth that focus on reducing recreational 104 
sedentary screen time and improving physical activity and/or diet? 105 

 106 
Self-Monitoring  107 

6. What is the relationship between use of diet and body weight self-monitoring strategies and 108 
body weight outcomes in adults and youth? 109 
 110 
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Food and Menu Labeling  111 

7. What is the relationship between knowledge and use of food and menu labels and measures 112 
of dietary intake in U.S. population groups?   113 

 114 
Household Food Insecurity (HFI) 115 

8. What is the relationship between household food insecurity (HFI) and measures of dietary 116 
intake and body weight?  117 
 118 

Acculturation  119 

9. What is the relationship between acculturation and measures of dietary intake?   120 
10. What is the relationship between acculturation and body weight? 121 
11. What is the relationship between acculturation and risk of cardiovascular disease (CVD)? 122 
12. What is the relationship between acculturation and risk of type 2 diabetes?  123 

 124 
METHODOLOGY  125 

All of the questions covered in this chapter— eating out, family shared meals, sedentary 126 
behavior, self-monitoring, food and menu labeling, household food insecurity, and 127 
acculturation—were answered using Nutrition Evidence Library (NEL) systematic reviews. A 128 
description of the NEL process is provided in Part C: Methodology. All reviews were conducted 129 
in accordance with NEL methodology, and the DGAC made all substantive decisions required 130 
throughout the process to ensure that the most complete and relevant body of evidence was 131 
identified and evaluated to answer each question. All steps in the process were documented to 132 
ensure transparency and reproducibility. Specific information about individual systematic 133 
reviews can be found at www.NEL.gov, including the search strategy, inclusion and exclusion 134 
criteria, a complete list of included and excluded articles, and detailed documentation describing 135 
the included studies and the body of evidence. A link to this website is provided following each 136 
evidence review. 137 
 138 

EATING OUT 139 

The majority of Americans consume meals outside of the home one or more times per week (see 140 
Part D. Chapter 1: Food and Nutrient Intakes, and Health: Current Status and Trends). The 141 
2010 DGAC concluded that “strong and consistent evidence indicates that children and adults 142 
who eat fast food are at increased risk of weight gain, overweight, and obesity”.2 With this 143 
relationship as a foundation, the 2015 DGAC updated and expanded the review of the “eating 144 
out” topic. Specifically, the “fast food” category was broadened to capture other types of eating 145 
out venues (e.g., quick serve, casual, formal restaurants, and grocery store take-out). 146 

http://www.nel.gov/
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Terminology used to define the exposure was modified from “eating out,” to the broader term 147 
“eating out and/or take away meals” to reflect the inclusion of meals eaten out at a broader array 148 
of restaurant venues as well as takeout or ready-to-eat foods or meals purchased and consumed 149 
either away from or in the home. The population of interest remained healthy individuals ages 2 150 
years and older. 151 

 152 

Question 1: What is the relationship between eating out and/or take away meals 153 
and body weight in children and adults? 154 

Source of evidence: Update to 2010 DGAC’s NEL systematic review 155 

Conclusion 156 

Among adults, moderate evidence from prospective cohort studies in populations ages 40 years or 157 
younger at baseline indicates higher frequency of fast food consumption is associated with higher 158 
body weight, body mass index (BMI), and risk for obesity. DGAC Grade: Moderate 159 
 160 
Among children, limited evidence from prospective cohort studies in populations ages 8 to 16 161 
years at baseline suggests that higher frequency of fast food consumption is associated with 162 
increased adiposity, BMI z-score, or risk of obesity during childhood, adolescence, and during the 163 
transition from adolescence into adulthood. DGAC Grade: Limited 164 
 165 
Insufficient evidence is available to assess the relationship between frequency of other types of 166 
restaurant and takeout meals and body weight outcomes in children and adults. DGAC Grade: 167 
Grade Not assignable 168 

 169 
Implications 170 

Given that one-third of calories are consumed outside of the home (see Part D. Chapter 1: Food 171 
and Nutrient Intakes, and Health: Current Status and Trends), individuals should limit the 172 
frequency of eating at fast-food establishments. When eating out, one should choose healthy foods 173 
and beverages within their calorie needs to avoid increases in body weight.  174 

 175 
Review of the Evidence  176 

Fifteen prospective studies examined the relationship between eating out and/or take away meals 177 
and measures of body weight in adults and children.15-29 Eleven studies in the United States 16-18, 178 
20-23, 25-28 and four international studies (one each from Canada, the United Kingdom, Australia, 179 
and Spain)15, 19, 24, 29 were reviewed. Men and women and boys and girls were well represented 180 
and the majority of studies within the United States included diverse populations.  181 
 182 
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In children, seven prospective cohort studies19, 21, 22, 24, 27-29 examined the relationship between 183 
frequency of fast-food meals, or consumption of other types of meals and anthropometric 184 
outcomes and, overall, found mixed results. Six studies examined fast-food meals19, 21, 22, 24, 28, 29: 185 
three studies19, 28, 29 indicated increased fast food intake, particularly more than twice per week, 186 
was associated with increased risk of obesity, BMI/BMI z-score or body fat, two22, 24 found no 187 
association, and one21 found no association in boys and a negative association in girls. Two 188 
studies looked at a variety of non-fast-food meals away from home, using varying definitions of 189 
food establishments and meal types and reported mixed findings for a relationship with weight-190 
related outcomes.27, 28  191 
 192 
In adolescents transitioning to adulthood, one study found high baseline frequency of fast food 193 
intake was associated with increased BMI z-scores at 5-year follow-up.25 In adults, evidence 194 
consistently demonstrated a relationship between higher frequency of fast-food meal 195 
consumption and body weight outcomes. Five prospective cohort studies (three cohorts) reported 196 
a higher frequency of intake of meals from fast food locations, or intake exceeding once per 197 
week, was associated with higher weight gain, BMI, and risk of obesity.17, 18, 20, 23, 26 A 198 
“moderate” grade was assigned (as opposed to the “strong” grade assigned by the 2010 DGAC) 199 
because the evidence based was small (five studies focused on fast food, three from the same 200 
cohort), all of which were prospective cohort studies; few studies controlled for energy intake 201 
and no study reported actual food consumed; and the method of measurement of “eating out” 202 
varied among studies. Evidence related to the association between frequency of meals from other 203 
types of restaurants and intake of all takeout meals and weight is limited, but indicates traditional 204 
restaurant meal frequency may not be associated with weight outcomes.17, 18 Two studies15, 16 205 
examined total meals away from home or meal types eaten away from home, which came from 206 
both fast food and restaurant locations, and reported frequency was associated with increased 207 
body weight outcomes for most meal types. Two studies from the same cohort found no 208 
significant relationship between frequency of meals from restaurants (non-fast-food 209 
establishments), and weight-related outcomes.  210 
 211 
For additional details on this body of evidence, visit: http://NEL.gov/topic.cfm?cat=3371  212 

 213 
FAMILY SHARED MEALS 214 

Data from cross-sectional studies suggest that when families share meals, they achieve better diet 215 
quality and improved nutrient intake, and to some extent, are better able to maintain appropriate 216 
body weight.30-36  The definition of family shared meals in the literature varies, with some 217 
defining it as the number of a specific meal eaten together (e.g., dinner), or any meal, prepared at 218 
home or outside of home, that is shared among individuals living in the same household.37 219 
Family mealtime may act as a protective factor for many nutritional health-related problems. For 220 
example, they provide an opportunity for parents to model good eating behaviors and create a 221 

http://nel.gov/topic.cfm?cat=3371
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positive atmosphere by providing time for social interaction and thus a sense of social support 222 
for all members.38, 39 Shared meals may be important in every stage of the lifecycle to support 223 
healthy growth, development, and weight, though the evidence for adults is mixed. The 224 
importance of the family in supporting positive behaviors is clearly part of the life course 225 
approach embodied in the DGAC’s conceptual model (see Part B. Chapter 2: 2015 DGAC 226 
Themes and Recommendations: Integrating the Evidence). As a result, the Committee decided 227 
to explore the relationship between family shared meals and dietary intake as well as weight 228 
outcomes from high-quality epidemiological studies to determine if there is a cause and effect 229 
association.  230 
 231 
Question 2: What is the relationship between frequency/regularity of family 232 
shared meals and measures of dietary intake in U.S. population groups? 233 

Source of evidence: NEL systematic review 234 

Conclusion 235 

Insufficient evidence on the association between frequency of family shared meals and measures of 236 
dietary intake is available to draw a conclusion. DGAC Grade: Grade not assignable 237 

 238 
Implications 239 

The DGAC determined that a grade was not assignable due to the insufficient evidence for this 240 
question. Therefore, no implications were developed. 241 

 242 
Review of the Evidence  243 

Two studies in the United States with the duration of 5 to 10 years from one prospective cohort 244 
examined the relationship between frequency/regularity of family meals and measures of dietary 245 
intake in U.S. population groups.40, 41 The studies included adolescents transitioning from early 246 
to middle adolescence (middle school to high school)40 and adolescents transitioning to early 247 
adulthood.41  These studies found more frequent consumption of family meals was associated 248 
with improved dietary intake, specifically an increase in fruits and/or vegetables, and calcium-249 
rich or milk-based foods.40, 41 Given that the evidence is limited to these two studies using data 250 
from the same cohort at two time points, the Committee could not assign a grade.  251 
 252 
For additional details on this body of evidence, visit:  253 
http://NEL.gov/conclusion.cfm?conclusion_statement_id=250455  254 

 255 

http://nel.gov/conclusion.cfm?conclusion_statement_id=250455
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Question 3: What is the relationship between frequency/regularity of family 256 
shared meals and measures of body weight in U.S. population groups? 257 

Source of evidence: NEL systematic review 258 

Conclusion 259 

Limited evidence from prospective studies shows inconsistent relationships between the number of 260 
family shared meals and body weight of children and adolescents. DGAC Grade: Limited 261 

 262 
Implications 263 

The very limited evidence available on the relationship between family shared meals and measures 264 
of body weight precludes developing implications for this question. Shared meals may be 265 
important in every stage of the lifecycle to support healthy growth, development, and weight; 266 
however, more studies are warranted to determine if there is a direct effect. In the absence of such 267 
studies, meal times may still be an optimal time for parents to provide role modeling behaviors in 268 
terms of what foods to eat and, for the elderly encouragement to eat given the social support of 269 
other individuals. 270 

 271 
Review of the Evidence  272 

Six studies, which included one randomized control trial (RCT)42 and five prospective cohort 273 
studies (4 cohorts)43-47 examined the relationship between frequency/regularity of family meals 274 
and measures of body weight in U.S. populations. The study duration for the RCT was 6 275 
months42 and the prospective cohort studies43-47 ranged in duration from 1 to 5 years. The study 276 
population was children and adolescents ages 4 to 15 years.  277 
 278 
Three out of four prospective cohort studies found no significant association between the 279 
frequency of family shared meals, BMI, or overweight status. Evidence from one prospective 280 
study (two articles) showed that an increase in the frequency of family shared meals lowered the 281 
likelihood of becoming overweight or the persistence of overweight. One study found that 282 
among overweight children, eating more family breakfast and dinner meals was associated with 283 
lower likelihood of becoming overweight or remaining overweight over a 4-year period. Another 284 
article reported children who typically ate more breakfast meals with their families had a lower 285 
rate of increase in BMI over 5 years. The number of dinner meals eaten with the family was not 286 
associated with a change in BMI. 287 
 288 
One RCT included an intervention that simultaneously focused on four household routines, 289 
including family shared meals.42 Although a reduction in body weight occurred, family meal 290 
frequency did not change.42 291 
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This body of evidence had several limitations, including that studies did not use a standard 292 
definition for family shared meals, two studies assessed only family dinners, two studies 293 
assessed breakfast and dinner meals, and two studies assessed all meals. No study assessed the 294 
quality or source of meals consumed. 295 
 296 
For additional details on this body of evidence, visit:  297 
http://NEL.gov/conclusion.cfm?conclusion_statement_id=250460  298 
 299 

SEDENTARY BEHAVIOR, INCLUDING SCREEN TIME  300 

The Physical Activity Guidelines for Americans recommend that adults engage in at least 150 301 
minutes (2.5 hours) of moderate- to vigorous-intensity physical activity each week and two days 302 
a week of strength training.48 Youth ages 6 to 17 years should engage in 60 minutes or more of 303 
daily physical activity.48 Unfortunately, the vast majority of Americans do not get the physical 304 
activity they need; only 20 percent of adults meet both the aerobic and strength training 305 
recommendations and less than 20 percent of adolescents meet the youth guideline. 49, 50 In 306 
addition, one-third of adults engage in no leisure-time physical activity.51 Regular physical 307 
activity is associated with myriad health benefits, including reduced risk of chronic disease, and 308 
physical, mental, and cognitive benefits, irrespective of body weight.48 Physical inactivity is 309 
associated with increased risk of overweight and obesity, CVD, type 2 diabetes, breast and colon 310 
cancer, and overall all-cause mortality.52 311 
 312 
Sedentary behavior, which refers to any waking activity predominantly done while in a sitting or 313 
reclining posture, is gaining considerable public health interest as a chronic disease risk factor 314 
and therefore a potential area for interventions to target, with reducing screen time often a focus. 315 
The American Academy of Pediatrics (AAP) recommends no more than 2 hours a day of screen 316 
time (including television and other types of media) for children ages 2 years and older and none 317 
for children younger than age 2 years.53 However, children ages 8 to 18 years spend an average 318 
of 7 hours on screen time each day.54 The U.S. Report Card on Physical Activity for Youth gave 319 
the sedentary behavior indicator a grade of “D” for youth meeting the AAP’s screen time 320 
recommendation.55 Rates of screen time are similar among males and females, yet 321 
disproportionately higher for African American youth compared to Caucasian youth (63.3 322 
percent not meeting AAP recommendation vs. 44.6 percent).56 For this topic, two questions were 323 
addressed by the DGAC, the first with a NEL systematic review focused on the transition from 324 
childhood to adulthood and sedentary behavior in adults. The second question used the 2014 325 
Community Preventive Services Task Force Obesity Prevention and Control (Community Guide) 326 
systematic review to examine the effectiveness of interventions among youth to reduce sedentary 327 
screen time and increase physical activity.  328 

http://nel.gov/conclusion.cfm?conclusion_statement_id=250460
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Question 4: What is the relationship between sedentary behavior and dietary 329 
intake and body weight in adults? 330 

Source of evidence: NEL systematic review 331 

Conclusion 332 

Moderate and consistent evidence from prospective studies that followed cohorts of youth into 333 
adulthood supports that adults have a higher body weight and incidence of overweight and obesity 334 
when the amount of TV viewing is higher in childhood and adolescence. DGAC Grade: 335 
Moderate 336 
 337 
Moderate evidence from prospective studies suggests no association between sedentary behavior in 338 
adulthood and change in body weight, body composition, or incidence of overweight or obesity in 339 
adulthood. DGAC Grade: Moderate 340 
 341 
Insufficient evidence exists to address the association between sedentary behavior and dietary 342 
intake in adults. DGAC Grade: Grade Not Assignable  343 
 344 
Implications 345 

Sedentary behavior, including TV watching and screen time, should be limited during childhood to 346 
lower the likelihood of excess body weight or overweight and obesity in adulthood. Federal, state, 347 
and local policies and programs to support school and community-based programs to identify and 348 
reduce sedentary behavior among children and adolescents are needed to help them achieve and 349 
maintain healthy weight status as they transition into adulthood. Although an apparent lack of 350 
association exists between sedentary behavior and change in body weight status in adulthood, 351 
adults are encouraged to adopt and sustain levels of physical activity consistent with the Physical 352 
Activity Guidelines for Americans to promote health and to achieve and sustain a healthy weight 353 
status.  354 

 355 
Review of the Evidence  356 

This evidence review included 23 studies from 18 prospective cohorts that examined the 357 
relationship between sedentary behavior and body weight status in adults.57-79 Study locations 358 
included six studies from Australia,59, 60, 65, 74, 75, 77 six studies from the United Kingdom,61, 69, 70, 359 
73, 76, 78 seven studies from the United States,57, 58, 62, 66, 67, 71, 79 two studies from New Zealand,63, 64 360 
and one study each from Canada72 and Spain.68 The mean age of participants ranged from 23 361 
years to 60 years. Longitudinal studies followed participants from childhood (5 to 16 years) to 362 
adulthood (21 to 45 years). Three studies (two cohorts)57, 59, 75 had an all-female sample and the 363 
remainder of the studies included both males and females.  364 
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Increasing levels of TV viewing during childhood and adolescence predicted higher BMI64, 65, 69, 365 
76 and increased incidence of overweight and obesity in adulthood.58, 64, 65, 76 The lack of 366 
association between adult sedentary behavior (TV viewing, commute time or composite 367 
measures of sedentary behavior) and body weight change or body weight status are mostly 368 
consistent, despite methodological differences in measurement of sedentary behavior. Among 369 
two studies that assessed the relationship between sedentary behavior in adulthood and dietary 370 
intake, one study found an association between TV viewing and lower compliance with 371 
recommended dietary guidance.66 The other study found that more TV viewing was associated 372 
with greater intake of calories from fat, but not total calories or calories from sweets.71 373 
 374 
Methodological approaches differed with regard to population and cohort size, types of sedentary 375 
behavior considered, and timeframes studied. Only one study directly measured sedentary 376 
behavior61 and few studies adjusted analysis for energy intake and other potential mediators, 377 
such as dietary intake. The majority of studies were conducted in Caucasian populations; 378 
therefore diverse ethnic and racial groups were underrepresented.  379 
 380 
For additional details on this body of evidence, visit:  http://NEL.gov/topic.cfm?cat=3343   381 

 382 
Question 5: How effective are behavioral interventions in youth that focus on 383 
reducing recreational sedentary screen time and improving physical activity 384 
and/or diet?  385 

Source of evidence: Community Preventive Services Task Force Obesity Prevention and 386 
Control: Behavioral Interventions that Aim to Reduce Recreational Sedentary Screen Time 387 
(Community Guide)80 Available at: 388 
http://www.thecommunityguide.org/obesity/RRbehavioral.html  389 

Conclusion 390 

The DGAC concurs with the Community Guide,80 which found strong evidence that behavioral 391 
interventions are effective in reducing recreational sedentary screen time among children ages 13 392 
years and younger. Limited evidence was available to assess the effectiveness of these 393 
interventions among adults and no evidence was available for adolescents ages 14 years and older. 394 
DGAC Grade: Strong 395 
 396 
Implications 397 

The Community Guide identified effective behavioral interventions to reduce recreational screen 398 
time and recommended that they be implemented in a variety of settings. The DGAC concurs with 399 
this recommendation because of the potential for these interventions to have beneficial effects on 400 
children’s diet and weight status. Multifaceted interventions to reduce recreational sedentary screen 401 

http://nel.gov/topic.cfm?cat=3343
http://www.thecommunityguide.org/obesity/RRbehavioral.html
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time may include home, school, neighborhood, and pediatric primary care settings, and emphasize 402 
parental,  family, and peer-based social support, coaching or counseling sessions, and electronic 403 
tracking and monitoring of the use of screen-based technologies. 404 
 405 

Review of the Evidence  406 

The Community Guide review classified behavioral screen time interventions as: 1) screen-time-407 
only interventions that focus only on reducing recreational sedentary screen time, and 2) screen-408 
time-plus interventions, which focus on reducing recreational sedentary screen time and 409 
increasing physical activity and/or improving diet. These interventions are used to teach 410 
behavioral self-management skills through one or more of the following components: classroom-411 
based education, tracking and monitoring, coaching or counseling sessions, and family-based or 412 
peer social support. The Community Guide review focused on both high- and low-intensity 413 
interventions to reduce sedentary behavior in youth. High-intensity interventions included the 414 
use of an electronic monitoring device to limit screen time or at least three personal or computer-415 
tailored interactions. Low-intensity interventions included two or fewer personal or computer-416 
tailored interactions. This review included 49 studies with 61 arms. Studies were included that 417 
had an intervention component with one or more outcomes of interest. Study duration was 1.5 418 
months to 2 years.  419 
 420 
The study populations were mostly children younger than age 13 years and collectively were 421 
racially and ethnically diverse. All studies were conducted in the United States within a variety 422 
of settings, including schools (20 studies), homes (8 studies), communities (6 studies), primary 423 
care clinics (4 studies), research institutes (5 studies), and in multiple settings (4 studies). 424 
Settings were a mix of urban and suburban areas.  425 
 426 
Evidence indicated that behavioral screen time interventions are effective in reducing 427 
recreational sedentary screen time (47 study arms), improving physical activity (42 study arms), 428 
improving diet (37 study arms), and improving or maintaining weight status (38 study arms).  429 
Studies were found to be effective among children ages 13 years and younger. The evidence 430 
showed that both screen-time-only and screen-time-plus interventions are both effective at 431 
reducing recreational sedentary screen time. However, screen-time-only interventions showed 432 
greater reductions in TV viewing and composite screen time compared to screen-time-plus 433 
interventions. All studies demonstrated effectiveness among both males and females. Forty-five 434 
studies that reported racial distribution showed intervention effectiveness in all groups: white (20 435 
studies), black (14 studies), Hispanic (11 studies), Asian/Pacific Islander (10 studies), American 436 
Indian or Alaska Native (3 studies), and other (7 studies). 437 
 438 
For additional details on this body of evidence, visit:  439 
http://www.thecommunityguide.org/obesity/RRbehavioral.html  440 

http://www.thecommunityguide.org/obesity/RRbehavioral.html
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SELF-MONITORING 441 

In the context of comprehensive behavioral lifestyle interventions for weight management, self-442 
monitoring refers to the process by which an individual observes and records specific 443 
information reflecting his or her dietary intake, physical activity, and/or body weight. As a 444 
component of behavioral weight-management programs, self-monitoring is typically coupled 445 
with goal setting and performance feedback. Goal setting involves specifying a target or 446 
recommended level for dietary intake, physical activity, and/or body weight. Self-monitoring 447 
provides information that allows the individual to judge whether targets have been met, and if 448 
not, to use the feedback from self-monitoring to adjust future actions so as to meet the target. A 449 
high frequency of self-monitoring is commonly associated with greater adherence to other 450 
weight management strategies and with greater success in lifestyle programs for weight 451 
management.81 452 
 453 
The goal of this systematic review was to determine whether self-monitoring of diet and/or 454 
weight is associated with body weight outcomes. This review included studies examining the 455 
effect of self-weighing or self-monitoring of diet, such as counting calories and/or monitoring 456 
foods consumed. Although paper diaries are the traditional method for self-monitoring new 457 
technological approaches are emerging, such as the use of websites, smart phone “apps,” and 458 
interactive voice response phone calls. Because self-monitoring is often a component of weight 459 
loss and weight maintenances interventions, it is important to understand its effect on body 460 
weight outcomes.  461 

 462 
Question 6: What is the relationship between use of diet and weight self-463 
monitoring strategies and body weight outcomes in adults and youth? 464 

Source of evidence: NEL systematic review 465 

Conclusion 466 

Moderate evidence, primarily in overweight adult women living in the United States, indicates that 467 
self-monitoring of diet, weight, or both, in the context of a behavioral weight management 468 
intervention, incorporating goal setting and performance feedback, improves weight-loss 469 
outcomes. DGAC Grade: Moderate 470 

 471 
Limited but consistent evidence suggests that higher frequency or greater adherence to self-472 
monitoring of diet, weight, or both, in the context of a behavioral weight management program, is 473 
associated with better weight-loss outcomes. DGAC Grade: Limited 474 
  475 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  14 
 

Implications 476 

Self-monitoring coupled with goal setting and performance feedback can be used to enhance 477 
outcomes in weight management programs and should be incorporated into these programs for 478 
weight management. 479 
  480 
Review of the Evidence  481 

Twenty studies (4 RCTs,82-85 15 prospective cohort studies,86-100 and 1 retrospective cohort 482 
study101) examined the relationship between diet and weight self-monitoring strategies and body 483 
weight outcomes in adults and youth. The study durations ranged from 3 months to 3.25 years. 484 
The study samples predominantly included women. Five studies were exclusively in women, one 485 
study was in pregnant women,88 and one study was in children.83 Sixteen studies were conducted 486 
in the United States84-87, 89-100 and four were international (one each from the United Kingdom, 487 
Australia, Netherlands, and Japan).82, 83, 88, 101 488 
 489 
Three RCTs showed that weight management interventions, delivered through mail or email 490 
which included self-monitoring of diet, weight, or both, coupled with behavioral change 491 
strategies, such as goal setting, personalized feedback, shaping, stimulus control, and problem 492 
solving, resulted in significantly greater weight losses than did interventions that did not 493 
emphasize self-monitoring.82, 84, 85 One weight loss maintenance study in children found no effect 494 
for self-monitoring through Short Message Service on BMI.83 495 
 496 
Sixteen cohort studies in adults found higher frequency or greater adherence to diet and weight 497 
self-monitoring was associated with favorable body weight outcomes.86-101 One study with 498 
overweight pregnant women provided a four-session behavior change program with a gestational 499 
weight gain chart and a recommendation for regular self-weighing.88 The women in the 500 
intervention arm lost more weight 6 weeks after delivery compared to a control group that 501 
received one brief education session. Four studies assessed different methods of self-monitoring, 502 
including paper diaries, Internet-based or mobile applications, and found that no specific method 503 
was superior to others.87, 93, 94, 98 504 
 505 
The limitations of the evidence were that study participants were predominately overweight or 506 
obese, educated, Caucasian, females between the ages of 30 to 60 years, thus limiting 507 
generalizability to broader population groups.  508 
 509 
For additional details on this body of evidence, visit: http://NEL.gov/topic.cfm?cat=3374  510 
 511 

http://nel.gov/topic.cfm?cat=3374
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FOOD AND MENU LABELING  512 

Food and menu labels can provide information that improves an individual’s food selection and 513 
potentially improves body weight outcomes. Research focusing upon the impact of food labeling 514 
on body weight and other health outcomes is beginning to emerge. The U.S. Food and Drug 515 
Administration (FDA) recently finalized regulations requiring calorie information to be listed on 516 
menus and menu boards in chain restaurants, similar retail establishments, and vending machines 517 
with 20 or more locations. Studying the effects of this regulation on dietary choices, weight and 518 
chronic disease outcomes will provide an opportunity to understand how policy works in real-519 
world conditions.  520 
 521 
Some studies, including existing reviews, have examined the impact of restaurant calorie 522 
labeling on free-living consumer food selection and have had mixed results. Few studies have 523 
actually measured calories consumed as a result of menu labeling. A recent systematic review 524 
including 17 studies with experimental or quasi-experimental designs evaluated whether menu-525 
based nutrition information affects the selection and consumption of calories in restaurants and 526 
other foodservice establishments.102 Five of these studies measured the association between the 527 
introduction of menu labeling and average calories purchased per transaction in fast-food 528 
restaurants before and after implementation of policies that required restaurants to add calorie 529 
values to menus. Data collection varied in terms of duration (2 weeks to 6 months) and time from 530 
menu changes (from 4 weeks to one year after menu calorie labeling took place). Only one of the 531 
five reported a statistically significant association between the introduction of menu labeling and 532 
the selection of fewer calories.  533 
 534 
Overall, however, the review concluded that menu labeling of calories alone did not decrease 535 
calories selected or consumed but that the addition of contextual or interpretive information on 536 
menus, such as daily caloric recommendations or physical activity equivalents, assisted 537 
consumers to select and consume fewer calories. 102 Additionally, there appeared to be a 538 
difference in sex response such that women tended to use the information to select and consumer 539 
fewer calories than men.  540 
 541 
The intent of this NEL systematic review was to focus on controlled trials that isolated the 542 
impact of menu labeling on food selection and consumption at the individual level. The 543 
Committee was also interested in the effects of menu labeling on body weight outcomes; 544 
however there was insufficient evidence from RCTs examining the association between food and 545 
menu labels and body weight to complete a systematic review with body weight as the outcome.  546 

 547 
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Question 7: What is the effect of use of food and menu labels on measures of 548 
food selection and dietary intake in U.S. population groups? 549 

Source of evidence: NEL systematic review 550 

Conclusion 551 

Limited and inconsistent evidence exists to support an association between menu calorie labels 552 
and food selection or consumption. DGAC Grade: Limited 553 
 554 
Implications  555 

The impact of food and menu labeling on food selection and health outcomes is limited by the 556 
heterogeneous approaches and the modest number of high quality studies, particularly RCTs. Thus, 557 
no implication could be drawn from the RCTs although policy level studies suggest that menu 558 
labeling of calories alone will not decrease calories selected or consumed but that addition of 559 
contextual or interpretive information on menus, such as daily caloric recommendations or 560 
physical activity equivalents, can assist consumers to select and consume fewer calories.102 The 561 
new menu labeling regulations recently finalized by the FDA will provide an opportunity for 562 
further food and nutrition policy research in real-world settings.  563 
 564 
Review of the Evidence  565 

Ten RCTs103-112 were included in this body of evidence that compared menu calorie labeling on 566 
food selection. Three of the ten studies also measured calorie intake of a test meal.107-109 567 
Results were mixed regarding the influence of menu calorie labeling on food selection. Five 568 
studies found no effect of calorie information alone on food selection.104, 105, 107, 108, 110 Three 569 
studies found calorie labeling led to selection of fewer calories.103, 109, 112 Two studies showed 570 
mixed results. One106 found an impact of calorie labeling with women, but not men, and 571 
another111 found that parents ordered fewer calories for their children, but not for themselves 572 
when calorie information was included on a test menu. 573 
 574 
Two studies found that providing calorie labels with either recommended daily caloric intake 575 
information109 or physical activity equivalents108 resulted in the consumption of fewer calories at 576 
a test meal. One study did not find an effect of calorie labeling on calorie consumption.107 Two 577 
studies examining physical activity equivalents as a component of the calorie labeling found a 578 
decrease in the calorie content of selected food items.104, 108 One study that examined the effect 579 
of calorie labeling and value pricing (structuring product prices such that the per unit cost 580 
decreases as portion size increases) also showed no association between calorie labeling and 581 
food selection or consumption.  582 

 583 
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This body of evidence has many limitations: two of the ten studies were conducted in actual 584 
restaurant settings, limiting the external validity of the findings; three studies measured food 585 
intake; some studies included pricing as a confounder, while others did not; and all studies were 586 
conducted in one session. The methodological complexities of laboratory studies limit 587 
generalizability to free living populations.  588 
 589 
For additional details on this body of evidence, visit: http://NEL.gov/topic.cfm?cat=3379  590 
 591 
HOUSEHOLD FOOD INSECURITY  592 

Food insecurity is a leading nutrition-related public health issue that is associated with reduced 593 
food intake or hunger because the household lacks money and other resources for food. Food 594 
insecurity can compromise nutritional intake, potentially leading to increased risk of chronic 595 
diseases.9 In addition, food insecurity may promote anxiety and psychological distress, further 596 
affecting the health and well-being of an individual or family.113, 114 Food insecurity is typically 597 
measured by survey questionnaires, such as the U.S. Household Food Security Survey Module, 598 
an 18-item questionnaire that assesses characteristics at the household level and severity of food 599 
insecurity (e.g., moderate or severe) over the past 12 months. The standard method of scoring 600 
consists of households being considered food secure if respondents affirm less than 3 scale items, 601 
food insecure if 3 to 7 items are affirmed, and severely food insecure if 8 or more items are 602 
affirmed.9 Surveys in the United States indicate that 14.3 percent or more of households 603 
experienced food insecurity at least once during 2013.1 Rates of food insecurity are substantially 604 
higher than the national average  for those households with incomes near or below the Federal 605 
poverty line (38.4 percent vs. 14.3 percent), those households with children and a single parent, 606 
and for African American- and Hispanic-headed households.1 Rates of food insecurity are more 607 
common in rural areas and large cities compared to suburban and exurban areas surrounding 608 
cities.1  Among food-insecure households, 62 percent are participating in one or more of the 609 
three largest Federal food and nutrition assistance programs (Supplemental Nutrition Assistance 610 
Program [SNAP], Special Supplementation Program for Women, Infants, and Children [WIC], 611 
and the National School Breakfast and Lunch Programs).1 The causes of food insecurity are 612 
multifactorial and the types of nutrition-related problems resulting from food insecurity are 613 
diverse, differing across the life cycle. Among food insecure households, the cycle of having 614 
enough food followed by inadequate amounts has been associated with stress in pregnant 615 
women,113 poor diet quality among adults,115, 116 poor glycemic control among diabetics,117 and 616 
high visceral body fat and body weight gain in some but not all cross-sectional studies of 617 
children and adults.118-120 Each of these conditions has a well-documented impact in the 618 
development of chronic diseases.121, 122 Thus, the 2015 DGAC chose to examine the relationship 619 
between food insecurity and diet quality as well as the causal nature of this public health issue on 620 
body weight with a systematic review of prospective cohorts. 621 
 622 
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For additional details on this body of evidence, visit: http://NEL.gov/topic.cfm?cat=3372  623 
 624 
Question 8: What is the relationship between household food insecurity (HFI) and 625 
measures of diet quality and body weight?  626 

Source of evidence: NEL systematic review 627 

Conclusion 628 

Limited and inconsistent evidence from studies conducted in adults and children ages 3 to 6 years 629 
suggests that a positive association may exist between persistent and/or progressing household 630 
food insecurity and higher body weight in older adults, pregnant women, and young children. No 631 
studies reported a relationship with lower body weight. DGAC Grade: Limited 632 

 633 
Insufficient evidence was available from prospective studies to assess the relationship between 634 
household food insecurity and dietary intake. DGAC Grade: Grade Not assignable  635 
 636 
Implications 637 

Federal food assistance programs, which play an important role in providing relief to families in 638 
economic distress, should carefully document and monitor food insecurity and nutritional risk in 639 
program participants. Participants should receive tailored counseling to choose foods with their 640 
limited budgets that meet the Dietary Guidelines for Americans and to achieve or maintain a 641 
healthy body weight. Federal food assistance programs should also regularly assess, evaluate, and 642 
update the methods they use to help recipients select healthier foods, consistent with best practices.  643 
 644 
Review of the Evidence  645 

This systematic review included nine prospective cohort studies examining the relationship 646 
between household food insecurity and body weight status.118, 123-130 In adults, four prospective 647 
cohort studies assessed the relationship between household food insecurity and measures of body 648 
weight, with one study focusing on elderly men and women126 and three studies focusing only on 649 
women.118, 128, 130 The study of older adults derived data from two large cohorts including the 650 
Health and Retirement Survey and the Asset and Health Dynamics among the Oldest Old.126 The 651 
studies on women ranged in size from 303 to 1,707, with the data derived from relatively small 652 
cohort study populations, including the Bassett Mothers Health Project  cohort study,128 the 653 
Pregnancy, Infection, and Nutrition cohort,118 and the Fragile Families and Child Wellbeing 654 
Study.130 The study of older adults  focused on a relatively homogenous population who were 655 
mostly Caucasian.126 Of the studies of women, two assessed diverse populations,118, 130 while one 656 
had a study population almost entirely composed of Caucasian women.128  657 
 658 
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In children, a total of five prospective cohort studies (three cohorts)123-125, 127, 129 assessed the 659 
relationship between household food insecurity and measures of body weight, with one of the 660 
five studies assessing household food insufficiency, a similar measure considered more severe 661 
than the concept of food security, although not as severe as hunger.124 Four of the studies were 662 
conducted on populations in the United States123, 125, 127, 129 and one study in a Canadian 663 
population.124 The studies ranged in size from 1,514 to 28,353 subjects. The data were derived 664 
from nationally representative cohorts, including three studies using data from the Early Child 665 
Longitudinal Study-Kindergarten Cohort,123, 125, 129 one study using data from the Longitudinal 666 
Study of Child Development in Quebec,124 and one study deriving data from a large cohort 667 
participating in the Massachusetts WIC Program.127 668 
 669 
Based on this evidence, the impact of food insecurity on body weight is not clear. Among older 670 
adults, becoming food insecure during follow-up was positively associated with BMI in one 671 
large cohort but there was no association in a different cohort from the same study.126 Among 672 
pregnant women, findings were inconsistent, with 1 of 2 studies suggesting no association 673 
between food insecurity and pregnancy weight gain outcomes.128 One study found null findings 674 
among the marginally food secure, but greater weight gain (absolute and relative to the 2009 675 
IOM Guidelines),131 and severe pre-gravid obesity among food insecure women.118 Among 676 
children, findings were inconsistent. Two studies found no association between food insecurity 677 
and body weight outcomes.123, 129 Dubois et al. found that food insufficiency was associated 678 
greater likelihood of overweight and obesity in preschool-aged children.124 One study found that 679 
persistent food insecurity without hunger was associated with child obesity but non-persistent 680 
food insecurity with hunger was not associated with obesity risk.127 Jyoti et al. reported that there 681 
was an association between food insecurity and weight gain for girls but not boys.125 However, 682 
the data provided some suggestion of an association between food insecurity and higher body 683 
weight among girls and those who are of low birth weight.  684 
 685 
For additional details on this body of evidence, visit: http://NEL.gov/topic.cfm?cat=3372  686 
 687 

ACCULTURATION 688 

Immigrants continue to represent a significant proportion of the United States population and 689 
evidence indicates that immigrants adopt the dietary habits and disease patterns of host 690 
cultures.14 Federal food assistance and nutrition education programs are aware of the need to 691 
tailor services and messaging according to the level of acculturation of immigrant communities. 692 
It is essential for this acculturation-sensitive tailoring to take into account the level of dietary 693 
acculturation and the socio-economic characteristics such as health literacy, language, and other 694 
cultural preferences of immigrant communities. Thus, understanding how dietary habits, body 695 
weight, and chronic disease outcomes are influenced by the process of acculturation is an 696 
important public health issue for the United States. However, because immigrants can take 697 
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different paths during the process of acculturation, this construct has proven to be difficult to 698 
conceptualize and measure. The four paths of acculturation (assimilation, integration, 699 
segregation, and marginalization) refer to the degree in which immigrants retain their host 700 
culture and adopt the culture of their new country.14 This explains, at least in part, why the 701 
evidence from prospective studies continues to be limited in nature, as shown in this chapter. 702 

 703 
Question 9: What is the relationship between acculturation and measures of 704 
dietary intake?  705 

Source of evidence: NEL systematic review 706 

Conclusion 707 

Limited evidence from cross-sectional studies suggests that in adults of Latino/Hispanic national 708 
origin, particularly among women and persons of Mexican origin, higher acculturation to the 709 
United States is associated with lower fruit and vegetable intake, as well as higher intake of fast 710 
food. Insufficient evidence is available for children, Asians and African Americans in general, and 711 
among populations of diverse Latino/Hispanic national origin to draw a conclusion regarding the 712 
association between measures of acculturation and dietary intake.  DGAC Grade: Limited 713 

 714 
Implications 715 

Federal food assistance and nutrition education programs need to support immigrants in 716 
maintaining the healthy dietary habits they had when they arrived and in not acquiring unhealthy 717 
dietary patterns as they acculturate to mainstream America. This can be achieved by, among other 718 
things, effectively reaching out to immigrant families to facilitate their enrollment in programs 719 
such as SNAP and WIC and ensuring access to fresh vegetables and fruits. These community 720 
outreach programs are needed because in addition to their risk of adopting unhealthy dietary 721 
behaviors, immigrants may also have language limitations and/or a lack of understanding of the 722 
program enrollment procedures.  723 
 724 
Review of the Evidence  725 

This systematic review included 17 studies, 15 cross-sectional studies,132-146 and two longitudinal 726 
studies147, 148 that examined the relationship between multidimensional or multiple proxy 727 
measures of acculturation and dietary intake. Study populations included ten Latino/Hispanic 728 
populations132-136, 138-140, 144, 145 (five in Mexican Americans) and 132, 133, 135, 136, 140 six Asian 729 
populations;137, 141-143, 146, 147 one study included both Asian and Latino/Hispanic populations.148 730 
Two studies included children135, 148 and three studies included only women.134, 138, 140 Study 731 
locations included one national140 and one U.S.-Mexican border state study,136 ten studies from 732 
California,132, 133, 135, 137-139, 143, 145, 146, 148 and one study each from Massachusetts, Hawaii,147 New 733 
York,141 and a Midwestern city. 734 
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 735 
In adults of Latino/Hispanic national origin, evidence from nine cross-sectional analyses 736 
suggests that higher acculturation to the United States is associated with lower adherence to 737 
recommended dietary patterns. Among adults of Latino/Hispanic national origin, primarily 738 
women and those of Mexican origin, higher acculturation is consistently associated with lower 739 
fruit and vegetable intake, as well as higher intake of fast food. In children and youth of 740 
Latino/Hispanic national origin, emerging evidence was identified from two cross-sectional 741 
studies suggesting a negative association between acculturation and dietary behaviors. In a study 742 
of children ages 3 to 5 years who were proxied by caregiver acculturation, acculturation was 743 
associated with higher intake of sweets. In a study among adolescents, acculturation was 744 
associated with higher intake of fast foods. 745 
 746 
Among Asian populations, emerging evidence from five cross-sectional and two longitudinal 747 
studies suggests that higher acculturation is associated with lower adherence to recommended 748 
dietary patterns. In adults, six studies among Asian populations (mainly Korean, Chinese and 749 
Filipino) suggest higher acculturation is associated with higher fast food and alcohol 750 
consumption.137, 141-143, 146, 147 One study suggests higher acculturation is associated with 751 
increased fast food consumption among Asian adolescents.148 752 
 753 
Insufficient evidence is available among children,  those of Latino/Hispanic national origin 754 
(other than Mexican-Americans), and among immigrant populations from Asia, Africa, Europe, 755 
and the Middle East regarding the association between measures of acculturation and dietary 756 
intake.  757 
 758 
For additional details on this body of evidence, visit:  759 
http://NEL.gov/conclusion.cfm?conclusion_statement_id=250436  760 

 761 

Question 10: What is the relationship between acculturation and body weight?  762 

Source of evidence: NEL systematic review 763 

Conclusion 764 

Limited evidence suggests a relationship between higher acculturation to the United States and 765 
increased body weight. This relationship varies by national origin and gender. Specifically, 766 
findings were mixed in both Asian and Latino/Hispanic populations. In Asians, the association was 767 
stronger in women than men and in Latino/Hispanic populations; associations were stronger in 768 
Mexican-born women. DGAC Grade: Limited 769 

 770 
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Implications 771 

Federal food assistance and nutrition education programs need to support immigrants against the 772 
risk of becoming overweight or obese as they acculturate to mainstream America. This can be 773 
achieved by among other things, effectively reaching out to immigrant families to facilitate their 774 
enrollment in programs such as SNAP and WIC and ensuring access to low-energy and high-775 
nutrient dense dietary patterns rich in vegetables and fruits and whole grain foods. These 776 
community outreach programs are needed because in addition to their risk of adopting unhealthy 777 
dietary behaviors, immigrants may also have language limitations and/or a lack of understanding 778 
of the program enrollment procedures. 779 

 780 
Review of the Evidence  781 

This systematic review includes 13 studies:133, 137, 141, 143, 144, 146, 147, 149-154 12 cross-sectional 782 
studies,133, 137, 141, 143, 144, 146, 149-154 and one longitudinal study.147 The populations included seven 783 
Asian,137, 141, 143, 146, 147, 150, 151 five Latino/Hispanic (four Mexican-American and one Puerto 784 
Rican),133, 144, 149, 152, 153 and included adults ranging in age from 35 to 75 years. Five studies were 785 
analyzed by gender.141, 143, 146, 153, 154 Three of the studies included national samples,149, 152, 154 five 786 
studies were from California,133, 137, 143, 146, 153 and one study each was from Hawaii,147 787 
Louisiana,151 Maryland,150 Massachusetts,144 New York.141 Two studies included samples from 788 
the country of origin (Vietnam and Korea).143, 151 789 
 790 
Among Asian populations, the majority of the data suggest a positive relationship between 791 
acculturation and increased body weight, but results are not consistent. Among Latinos/Hispanic 792 
populations, the association has been documented mostly among women of Mexican origin.  793 
 794 
For additional details on this body of evidence, visit:  795 
http://NEL.gov/conclusion.cfm?conclusion_statement_id=250437  796 

 797 
Question 11: What is the relationship between acculturation and risk of 798 
cardiovascular disease (CVD)? 799 

Source of evidence: NEL systematic review 800 

Conclusion 801 

No conclusion can be drawn regarding the relationship between acculturation to the United States 802 
and the risk of CVD. This is due to the small number of studies, wide variation in methodology 803 
used to assess acculturation, and limited representation of ethnic groups in the body of evidence. 804 
Very limited evidence from a small number of cross-sectional studies conducted in 805 
Latino/Hispanic populations suggest a positive relationship between language acculturation and 806 
elevation in LDL cholesterol and no relationship between acculturation and blood pressure. 807 
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Insufficient evidence is available for other race/ethnic populations and among children for these 808 
outcomes and other CVD outcomes. DGAC Grade: Grade not assignable 809 

 810 
Implications 811 

The DGAC determined that a grade was not assignable due to the insufficient evidence for this 812 
question. Therefore, no implications were developed.  813 

  814 
Review of the Evidence  815 

This systematic review includes six cross-sectional studies in adult men and women between the 816 
ages of 40 to 60 years.144, 154-158 The study populations included five Latino/Hispanic144, 155-158 817 
and one multicultural population154 and the data were predominately derived from large, multi-818 
state or national data sets. 819 
 820 
Three studies found a positive relationship between language acculturation and elevated blood 821 
lipid levels,154, 156, 157 but results varied by acculturation indicator. Two studies assessed the 822 
association between acculturation and blood pressure in Latino/Hispanic populations and no 823 
association was found.156, 157 Two studies assessed the relationship between acculturation and 824 
hypertension in Latino/Hispanic and a multicultural population and found no association.144, 154 825 
Two studies suggest a positive association between language acculturation and CVD risk 826 
factors,155, 158 but results varied as a function of language acculturation indicator used.  827 
The studies used different methods to assess acculturation, including three studies that used 828 
multidimensional scales144, 155, 157 and three studies that relied on the assessment of acculturation 829 
proxies.154, 156, 158  830 
 831 
The preponderance of evidence was in predominately Mexican American populations, but other 832 
Hispanic/Latino national origin groups were represented. 833 
 834 
For additional details on this body of evidence, visit:  835 
http://NEL.gov/conclusion.cfm?conclusion_statement_id=250438  836 

 837 
Question 12: What is the relationship between acculturation and risk of type 2 838 
diabetes? 839 

Source of evidence: NEL systematic review 840 

Conclusion 841 

Conclusions regarding the relationship between acculturation and type 2 diabetes cannot be drawn 842 
due to limited evidence from a very small number of cross-sectional studies and study populations, 843 
limitations in acculturation assessment methodology that did not take into account potential 844 
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confounders and effect modifiers, and lack of standardized assessment of outcomes. DGAC 845 
Grade: Grade not assignable  846 

 847 
Implications 848 

The DGAC determined that a grade was not assignable due to the insufficient evidence for this 849 
question. Therefore, no implications were developed.  850 
 851 
Review of the Evidence  852 

This systematic review included four cross-sectional studies.144, 152, 159, 160 Two of the studies 853 
used National Health and Nutrition Examination Survey (NHANES) data on Hispanic/Latino 854 
participants,152, 160 one study used the Multi-Ethnic Study of Atherosclerosis (MESA) cohort,159 855 
which included Mexican, other Hispanic, and Chinese populations, and one study used the 856 
Boston Puerto Rican Health Study cohort.144 857 
 858 
The studies used different methods to assess acculturation. Four different multidimensional 859 
scales were used144, 159, 160 and one study relied on the assessment of two acculturation proxies.152 860 
All measures took into consideration language usage with some only using this proxy and others 861 
including additional proxies for acculturation.  862 
 863 
For additional details on this body of evidence, visit:  864 
http://NEL.gov/conclusion.cfm?conclusion_statement_id=250439  865 

 866 

CHAPTER SUMMARY  867 

The individual is at the innermost core of the social-ecological model. In order for policy 868 
recommendations such as the Dietary Guidelines for Americans to be fully implemented, 869 
motivating and facilitating behavioral change at the individual level is required. The collective 870 
work presented in this chapter suggests a number of promising behavior change strategies that 871 
can be used to favorably impact a range of health related outcomes and to enhance the 872 
effectiveness of interventions. These include reducing screen time, reducing the frequency of 873 
eating out at fast- food restaurants, increasing frequency of family shared meals, and self-874 
monitoring of diet and body weight as well as effective food labeling to target healthier food 875 
choices. These strategies complement comprehensive lifestyle interventions and nutrition 876 
counseling by qualified nutrition professionals. Timely feedback from registered 877 
dietitians/nutritionists and other qualified health professionals and engagement of the individual 878 
as appropriate in individual and group counseling will enhance outcomes. For this approach to 879 
work, it will be essential for the food environments where low-income individuals live to 880 
facilitate access to the selection of healthy food choices that respect their cultural preferences. 881 
Likewise, food and calorie label education should be designed to be understood for low literacy 882 
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audiences some of which may have additional English language fluency limitations. While 883 
viable approaches are available now, additional research is necessary to improve the scientific 884 
foundation for more effective guidelines on individual level behavior change for all individuals 885 
living in the United States, taking into account the social, economic and cultural environments in 886 
which they live. 887 
 888 
The evidence reviewed in this chapter indicates that the social, economic, and cultural context in 889 
which individuals live may facilitate or hinder their ability to choose and consume dietary 890 
patterns that are consistent with the Dietary Guidelines. Specifically household food insecurity 891 
hinders the access to healthy diets for millions of Americans. Also, immigrants are at high risk of 892 
losing the healthier dietary patterns characteristic of their cultural background as they acculturate 893 
into mainstream America. Furthermore, preventive nutrition services that take into account the 894 
social determinants of health are largely unavailable in our health system to systematically 895 
address the nutrition-related health problems of Americans including overweight and obesity, 896 
CVD, type 2 diabetes, and other chronic diseases. In summary, this chapter calls for: a) 897 
continuous support of  Federal programs to help alleviate the consequences of household food 898 
insecurity, b) food and nutrition assistance programs to take into account the risk that immigrants 899 
have of giving up their healthier dietary habits soon after arriving in the United States, and c) 900 
efforts to provide all individuals living in the United States with the environments, knowledge, 901 
and tools needed to implement effective individual- or family-level behavioral change strategies 902 
to improve the quality of their diets and reduce sedentary behaviors. As indicated in Part D 903 
Chapter 4: Food Environment and Settings and Part D Chapter 5: Food Sustainability and 904 
Safety, achieving these goals will require changes at all levels of the social-ecological model 905 
through coordinated efforts among health care and social and food systems from the national to 906 
the local level. 907 

 908 

NEEDS FOR FUTURE RESEARCH 909 

Eating Out  910 

1. Develop a standard methodology to collect and characterize various types of eating venues. 911 

Rationale: This recommendation is fundamental to conducting rigorous research, evaluating 912 
findings from multiple studies, and developing policies to promote healthy eating among 913 
people who frequent eating out venues and/or consume take away meals. 914 
 915 

2. Conduct rigorously designed research to examine the longitudinal impact of obtaining or 916 
consuming meals away from home from various types of commonly frequented venues on 917 
changes in food and beverage intakes (frequency, quantity, and composition), body weight, 918 
adiposity, and health profiles from childhood to adulthood in diverse (racial/ethnic, 919 
socioeconomic, cultural, and geographic) groups of males and females. 920 
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Rationale: Most groups in the U.S. population regularly consume meals that are prepared 921 
away from home and the landscape of fast food and other types of food procurement and 922 
consumption venues is increasingly complex. The potential for eating out and/or take away 923 
meals to influence diet quality, energy balance, body mass and composition, and the risks of 924 
health-related morbidities across the lifespan among our diverse population underscores the 925 
importance of understanding this issue. 926 
 927 

Family Shared Meals  928 

3. Conduct studies in diverse populations that assess not only frequency of family shared meals, 929 
but also quality of family shared meals. 930 

Rationale: Our understanding of the importance of family shared meals in terms of how they 931 
contribute in a positive way to body weight and overall health and well-being requires a 932 
rigorous examination of the dietary quality of these meals compared to other meals consumed 933 
by family members. 934 
 935 

4. Conduct RCTs to isolate the effect of interventions that increase the frequency of family 936 
meals from other health and parenting behaviors that may be associated with dietary intake 937 
and weight status. 938 

Rationale:  Family shared meals are commonly implemented as one component of lifestyle 939 
interventions that include an array of other behavioral and parenting strategies for weight 940 
management. To improve our understanding of the causal pathway of how family shared meals 941 
contributes to maintaining or achieving a health weight, the specific contribution of family 942 
shared meals to weight outcomes independent of other behavioral strategies needs to be 943 
ascertained.  944 
 945 

Sedentary Behavior  946 

5. Develop improved and better standardized and validated tools to assess sedentary behaviors 947 
and activities that children, adolescents, and adults regularly engage in. 948 

Rationale: Our understanding of the impact of sedentary behaviors on diet, energy balance, 949 
body mass, adiposity, and health is currently compromised by reliance on subjective 950 
assessments, including self-reports of daily activity patterns, and by inadequate techniques to 951 
document and quantify the array of sedentary activities people engage in (beyond TV viewing 952 
and (or) computer screen time). It also would be beneficial for researchers to document the 953 
potential benefits and implications of reducing one type of sedentary behavior (e.g. screen 954 
time) on other sedentary behaviors (e.g., reading for leisure, arts and crafts, listening to music) 955 
and indices of health (e.g. sleep quality and duration). 956 
 957 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  27 
 

6. Conduct prospective research to examine the effects and mechanisms of the quantity, 958 
patterns, and changes of sedentary behaviors on diet quality, energy balance, body weight, 959 
adiposity, and health across the life span in groups within the U.S. population with diverse 960 
personal, cultural, economic, and geographic characteristics. 961 

Rationale: Emerging, but limited, evidence implicates sedentary behaviors with adverse 962 
health-related outcomes, especially in children and adolescents as they transition into 963 
adulthood. However, an improved understanding of why these relationships exist will help in 964 
developing appropriate and effective approaches and policies to reduce the amount of time 965 
people spend engaging in sedentary behaviors. 966 

 967 

Self-Monitoring  968 

7. Evaluate the impact of different types, modalities, and frequencies of self-monitoring on 969 
body weight outcomes during both the weight loss intervention and maintenance periods. 970 

Rationale:  Self-monitoring is associated with improved weight management. However, the 971 
current practice of recommending daily self-monitoring may represent a barrier to its 972 
implementation and/or continued use. Hence, it is important to determine whether lower 973 
frequencies of self-monitoring can produce beneficial effects on weight outcomes. 974 
 975 

8. Evaluate the comparative effectiveness of performance feedback from self-monitoring 976 
delivered through automated systems versus personal interactions with a counselor.  977 

Rationale:  Automated feedback derived from self-monitoring data and delivered 978 
electronically can produce beneficial changes on weight outcomes. However, the comparative 979 
effectiveness and cost efficiency of feedback delivered through non-personal modalities versus 980 
personal interactions has yet to be determined. 981 
 982 

9. Test the effectiveness of self-monitoring on weight outcomes in understudied groups, 983 
including ethnic/racial minorities, low education, low literacy, and low numeracy 984 
populations, males, and subjects younger than age 30 years and older than age 60 years.  985 

Rationale:  Evidence regarding the effectiveness of self-monitoring has been derived largely 986 
from research conducted on well educated, middle-class, white women. Hence, it is important 987 
to determine whether the beneficial effects of self-monitoring on weight outcomes are 988 
generalizable to understudied groups. 989 
 990 

10. Conduct RCTs based on sound behavioral change theories that incorporate self-monitoring, 991 
employ heterogeneous populations, and are powered for small effect sizes and high attrition 992 
rates, to test the short- (e.g., 3 months) and long-term (e.g., 12 months) effects of mobile health 993 
technologies on dietary and weight outcomes. 994 
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Rationale: Mobile health technologies have the potential to reach larger portions of the 995 
populations than face-to-face interventions, but the effect sizes of mobile technologies may be 996 
small and the attrition rates may be large. Larger, more representative study populations and 997 
longer study periods will permit an assessment of the generalizability and sustainability of 998 
mobile health technologies.  999 

 1000 

Food and Menu Labeling  1001 

11. Develop novel labeling approaches to provide informative strategies to convey caloric intake 1002 
values on food items consumed at home and in restaurant settings. 1003 

Rationale: Menu labels can include different types of information in addition to calories. 1004 
These include physical activity equivalents, and daily caloric needs. Very few studies have 1005 
been designed to examine the optimal combination of menu label information to prevent 1006 
excessive caloric intake. This will be very valuable evidence to inform the calorie label policy 1007 
that has just been enacted by the FDA. 1008 
 1009 

12. Compare labeling strategies across various settings, such as restaurants, stores, and the home 1010 
to determine their efficacy in altering food selection and health outcomes, including weight. 1011 

Rationale: The great majority of menu labeling RCT's have been conducted under laboratory 1012 
conditions. Given the recent FDA regulations, future studies will be able to impact the 1013 
effectiveness of these polices across settings as accessed by diverse free living populations.  1014 
 1015 
13. Evaluate the process and impact of recent FDA menu labeling regulation. 1016 

Rationale: The new FDA regulation provides a unique opportunity to understand the impact of 1017 
menu labeling on consumers dietary behaviors in "real world" settings. 1018 

 1019 

Household Food Insecurity  1020 

14. Conduct prospective cohort studies that cover a wide age range and include children, 1021 
families, older adults, and ethnically/racially diverse populations and describe potential effect 1022 
modifiers such as gender, ethnic and cultural factors, family structure, area of residence (i.e., 1023 
urban vs. rural), employment, and use of social support systems while examining the 1024 
relationship between household food insecurity, dietary intake, and body weight.  1025 

Rationale: Understanding the temporal process of when and how long food insecurity occurs 1026 
within a family/individual’s lifetime and their response to this economic stressor is critical to 1027 
conducting rigorous research and comparing finding across studies in order to develop and 1028 
implement intervention studies and policies to alleviate this public health problem. 1029 
 1030 
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15. Standardize research methodology, including developing a consistent approach to measuring 1031 
food insecurity and use of measured height and weight to reduce the likelihood of responder 1032 
bias. 1033 

Rationale: The measurement error issues related to the use of self-reported weight have been 1034 
well documented in the literature. In order to conduct rigorous studies in this area that can be 1035 
compared and evaluated as to the causal nature of the role of food insecurity on body weight, 1036 
standard methodology is warranted both in the measurement of the exposure as well as the 1037 
outcome. 1038 
 1039 

Acculturation  1040 

16. Conduct prospective longitudinal studies including those that start in early childhood to track 1041 
dietary intake, sedentary behaviors, body weight, and chronic disease outcomes across the 1042 
lifespan. Include the diversity of ethnic/racial groups in the United States, including 1043 
individuals and families of diverse national origins. Include comparison groups in countries 1044 
of origin to rule out, among other things, the potential confounding by internal migration 1045 
from rural to urban area within the country of origin.  1046 

Rationale: Acculturation is a time-dependent life course process that requires longitudinal 1047 
studies to be properly understood. Because the impact of acculturation on dietary, weight and 1048 
health outcomes can be expected to be modified by the life course stage of life when 1049 
individuals migrate to the United States, prospective acculturation studies need to start 1050 
following individuals from very early childhood.  1051 
 1052 

17. Develop a standard tool to measure acculturation or validation of multidimensional 1053 
acculturation scales in different immigrant groups and in different languages. 1054 

Rationale: Acculturation is a complex construct that is seldom measured with 1055 
multidimensional scales that can capture the different paths that migrant scan take with regards 1056 
to the acculturation process, including assimilation, integration, segregation, and 1057 
marginalization. Although research in acculturation measurement has been conducted among 1058 
Hispanic/Latinos, it has been predominantly based on Mexican American populations and little 1059 
acculturation measurement research has been conducted among other groups, including 1060 
individuals from Asia, Africa, Europe, and the Middle East.   1061 
 1062 

Sleep Patterns   1063 

18. Conduct prospective studies that start in childhood (including transition to adulthood), to 1064 
investigate the longitudinal effect of sleep patterns on diet and body weight outcomes while 1065 
accounting for confounders, mediators, and moderators including: physical activity, 1066 
socioeconomic variables (such as education, employment, household income), sex, alcohol 1067 
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intake, smoking status (including new smoker, new non-smoker), media use/screen time, and 1068 
depression. 1069 

Rationale: While research associates short sleep duration and disordered sleep patterns with 1070 
adverse differences and changes in food and beverage consumption, body weight, and indices 1071 
of metabolic and cardiovascular health, less is known about the impact of potential modifying 1072 
lifestyle factors. This research will help delineate the role of sleep patterns, duration and 1073 
quality, i.e., mediator or moderator, on diet and weigh-related outcomes. Research in children 1074 
shows that sleep deprivation and weight are related but this relationship is not apparent in adult 1075 
studies. This may be due to the fact that energy intake increases during transition to short sleep 1076 
duration, but levels off when short sleep duration becomes consistent. 1077 
 1078 

19. Conduct studies to assess the effects of diet on sleep quality to examine the mechanism by 1079 
which dietary intake, energy intake, and energy expenditure may impact sleep.  1080 

Rationale: Most research has focused on sleep quality and duration as modifying factors on 1081 
diet, body weight, and health. A paucity of research exists on the potential impact of diet on 1082 
sleep-related outcomes. This line of research would use diet as the means to improve indices of 1083 
sleep, which in turn may subsequently improve health-related outcomes. 1084 
 1085 
REFERENCES  1086 

1. Coleman-Jensen A, Gregory C, Singh A. Household food security in the United States in 1087 
2013. 2014. http://www.ers.usda.gov/media/1565415/err173.pdf. 1088 

2. United States. Department of Agriculture. Human Nutrition Information Service. Dietary 1089 
Guidelines Advisory Committee., United States. Agricultural Research Service. Report of 1090 
the Dietary Guidelines Advisory Committee on the dietary guidelines for Americans, 1091 
2010 : to the Secretary of Agriculture and the Secretary of Health and Human Services. 1092 
2010:vi, 445 p. PMID: 16634830. 1093 
http://www.cnpp.usda.gov/sites/default/files/dietary_guidelines_for_americans/2010DG1094 
ACReport-camera-ready-Jan11-11.pdf. 1095 

3. Owen N, Healy GN, Matthews CE, Dunstan DW. Too much sitting: the population health 1096 
science of sedentary behavior. Exerc Sport Sci Rev. 2010;38(3):105-13. PMID: 1097 
20577058. http://www.ncbi.nlm.nih.gov/pubmed/20577058. 1098 

4. McGinnis JM, Gootman JA, Kraak VI. Food marketing to children and youth: threat or 1099 
opportunity? 2006. 1100 
http://static.publico.pt/docs/pesoemedida/Iom_Food_Marketing_To_Children_Exec_Sum1101 
mary_2006.pdf. 1102 

5. Golem DL, Martin-Biggers JT, Koenings MM, Davis KF, Byrd-Bredbenner C. An 1103 
integrative review of sleep for nutrition professionals. Adv Nutr. 2014;5(6):742-59. 1104 
PMID: 25398735. http://www.ncbi.nlm.nih.gov/pubmed/25398735. 1105 

6. Butryn ML, Webb V, Wadden TA. Behavioral treatment of obesity. Psychiatr Clin North 1106 
Am. 2011;34(4):841-59. PMID: 22098808. 1107 
http://www.ncbi.nlm.nih.gov/pubmed/22098808. 1108 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  31 
 

7. Core indicators of nutritional state for difficult-to-sample populations. J Nutr. 1990;120 1109 
Suppl 11:1559-600. PMID: 2243305. http://www.ncbi.nlm.nih.gov/pubmed/2243305. 1110 

8. Perez-Escamilla R. Food insecurity in children: impact on physical, psychoemotional and 1111 
social development. In: Ross CA, Caballero RJ, Cousins RJ, Tucker KL, Ziegler TR, 1112 
editors. Modern Nutrition in Health and Disease. Baltimore, MD: Lippincott Williams & 1113 
Wilkins; 2013. p. 1006-15. 1114 

9. Lee JS, Gundersen C, Cook J, Laraia B, Johnson MA. Food insecurity and health across 1115 
the lifespan. Adv Nutr. 2012;3(5):744-5. PMID: 22983862. 1116 
http://www.ncbi.nlm.nih.gov/pubmed/22983862. 1117 

10. Statistical portrait of the foreign-born population in the United States, 2010. Pew 1118 
Research Hispanic Trends Project. 2012. 1119 
http://www.pewhispanic.org/2014/04/29/statistical-portrait-of-the-foreign-born-1120 
population-in-the-united-states-2012/. 1121 

11.  Yearbook of immigration statistics: 2013. Table 1 Persons Obtaining Lawful Permanet 1122 
Resident Status: Fiscal Years 1820 to 2013. http://www.dhs.gov/yearbook-immigration-1123 
statistics-2013-lawful-permanent-residents. 1124 

12. Abraido-Lanza AF, White K, Vasques E. Immigrant populations and health. In: 1125 
Anderson N, editor. Encyclopedia of Health and Behavior. Newbury Park, CA: Sage; 1126 
2004. p. 533-7. 1127 

13. Redfield R, Linton R, Herskovits MJ. Memorandum for the study of acculturation. 1128 
American Anthropologist. 1936;38(1):149-52. 1129 

14. Perez-Escamilla R, Putnik P. The role of acculturation in nutrition, lifestyle, and 1130 
incidence of type 2 diabetes among Latinos. J Nutr. 2007;137(4):860-70. PMID: 1131 
17374645. http://www.ncbi.nlm.nih.gov/pubmed/17374645. 1132 

15. Bes-Rastrollo M, Basterra-Gortari FJ, Sanchez-Villegas A, Marti A, Martinez JA, 1133 
Martinez-Gonzalez MA. A prospective study of eating away-from-home meals and 1134 
weight gain in a Mediterranean population: the SUN (Seguimiento Universidad de 1135 
Navarra) cohort. Public Health Nutr. 2010;13(9):1356-63. PMID: 19954575. 1136 
http://www.ncbi.nlm.nih.gov/pubmed/19954575. 1137 

16. Boggs DA, Rosenberg L, Coogan PF, Makambi KH, Adams-Campbell LL, Palmer JR. 1138 
Restaurant foods, sugar-sweetened soft drinks, and obesity risk among young African 1139 
American women. Ethn Dis. 2013;23(4):445-51. PMID: 24392607. 1140 
http://www.ncbi.nlm.nih.gov/pubmed/24392607. 1141 

17. Duffey KJ, Gordon-Larsen P, Jacobs DR, Jr., Williams OD, Popkin BM. Differential 1142 
associations of fast food and restaurant food consumption with 3-y change in body mass 1143 
index: the Coronary Artery Risk Development in Young Adults Study. Am J Clin Nutr. 1144 
2007;85(1):201-8. PMID: 17209197. http://www.ncbi.nlm.nih.gov/pubmed/17209197. 1145 

18. Duffey KJ, Gordon-Larsen P, Steffen LM, Jacobs DR, Jr., Popkin BM. Regular 1146 
consumption from fast food establishments relative to other restaurants is differentially 1147 
associated with metabolic outcomes in young adults. J Nutr. 2009;139(11):2113-8. 1148 
PMID: 19776183. http://www.ncbi.nlm.nih.gov/pubmed/19776183. 1149 

19. Fraser LK, Clarke GP, Cade JE, Edwards KL. Fast food and obesity: a spatial analysis in 1150 
a large United Kingdom population of children aged 13-15. Am J Prev Med. 1151 
2012;42(5):e77-85. PMID: 22516506. http://www.ncbi.nlm.nih.gov/pubmed/22516506. 1152 

20. French SA, Harnack L, Jeffery RW. Fast food restaurant use among women in the Pound 1153 
of Prevention study: dietary, behavioral and demographic correlates. Int J Obes Relat 1154 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  32 
 

Metab Disord. 2000;24(10):1353-9. PMID: 11093299. 1155 
http://www.ncbi.nlm.nih.gov/pubmed/11093299. 1156 

21. Haines J, Neumark-Sztainer D, Wall M, Story M. Personal, behavioral, and 1157 
environmental risk and protective factors for adolescent overweight. Obesity (Silver 1158 
Spring). 2007;15(11):2748-60. PMID: 18070766. 1159 
http://www.ncbi.nlm.nih.gov/pubmed/18070766. 1160 

22. Laska MN, Murray DM, Lytle LA, Harnack LJ. Longitudinal associations between key 1161 
dietary behaviors and weight gain over time: transitions through the adolescent years. 1162 
Obesity (Silver Spring). 2012;20(1):118-25. PMID: 21701567. 1163 
http://www.ncbi.nlm.nih.gov/pubmed/21701567. 1164 

23. Li F, Harmer P, Cardinal BJ, Bosworth M, Johnson-Shelton D, Moore JM, et al. Built 1165 
environment and 1-year change in weight and waist circumference in middle-aged and 1166 
older adults: Portland Neighborhood Environment and Health Study. Am J Epidemiol. 1167 
2009;169(4):401-8. PMID: 19153214. http://www.ncbi.nlm.nih.gov/pubmed/19153214. 1168 

24. MacFarlane A, Cleland V, Crawford D, Campbell K, Timperio A. Longitudinal 1169 
examination of the family food environment and weight status among children. Int J 1170 
Pediatr Obes. 2009;4(4):343-52. PMID: 19922051. 1171 
http://www.ncbi.nlm.nih.gov/pubmed/19922051. 1172 

25. Niemeier HM, Raynor HA, Lloyd-Richardson EE, Rogers ML, Wing RR. Fast food 1173 
consumption and breakfast skipping: predictors of weight gain from adolescence to 1174 
adulthood in a nationally representative sample. J Adolesc Health. 2006;39(6):842-9. 1175 
PMID: 17116514. http://www.ncbi.nlm.nih.gov/pubmed/17116514. 1176 

26. Pereira MA, Kartashov AI, Ebbeling CB, Van Horn L, Slattery ML, Jacobs DR, Jr., et al. 1177 
Fast-food habits, weight gain, and insulin resistance (the CARDIA study): 15-year 1178 
prospective analysis. Lancet. 2005;365(9453):36-42. PMID: 15639678. 1179 
http://www.ncbi.nlm.nih.gov/pubmed/15639678. 1180 

27. Taveras EM, Berkey CS, Rifas-Shiman SL, Ludwig DS, Rockett HR, Field AE, et al. 1181 
Association of consumption of fried food away from home with body mass index and diet 1182 
quality in older children and adolescents. Pediatrics. 2005;116(4):e518-24. PMID: 1183 
16199680. http://www.ncbi.nlm.nih.gov/pubmed/16199680. 1184 

28. Thompson OM, Ballew C, Resnicow K, Must A, Bandini LG, Cyr H, et al. Food 1185 
purchased away from home as a predictor of change in BMI z-score among girls. Int J 1186 
Obes Relat Metab Disord. 2004;28(2):282-9. PMID: 14647177. 1187 
http://www.ncbi.nlm.nih.gov/pubmed/14647177. 1188 

29. Bisset S, Gauvin L, Potvin L, Paradis G. Association of body mass index and dietary 1189 
restraint with changes in eating behaviour throughout late childhood and early 1190 
adolescence: a 5-year study. Public Health Nutr. 2007;10(8):780-9. PMID: 17381909. 1191 
http://www.ncbi.nlm.nih.gov/pubmed/17381909. 1192 

30. Anderson SE, Whitaker RC. Household routines and obesity in US preschool-aged 1193 
children. Pediatrics. 2010;125(3):420-8. PMID: 20142280. 1194 
http://www.ncbi.nlm.nih.gov/pubmed/20142280. 1195 

31. Ayala GX, Baquero B, Arredondo EM, Campbell N, Larios S, Elder JP. Association 1196 
between family variables and Mexican American children's dietary behaviors. J Nutr 1197 
Educ Behav. 2007;39(2):62-9. PMID: 17346653. 1198 
http://www.ncbi.nlm.nih.gov/pubmed/17346653. 1199 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  33 
 

32. Gillman MW, Rifas-Shiman SL, Frazier AL, Rockett HR, Camargo CA, Jr., Field AE, et 1200 
al. Family dinner and diet quality among older children and adolescents. Arch Fam Med. 1201 
2000;9(3):235-40. PMID: 10728109. http://www.ncbi.nlm.nih.gov/pubmed/10728109. 1202 

33. Videon TM, Manning CK. Influences on adolescent eating patterns: the importance of 1203 
family meals. J Adolesc Health. 2003;32(5):365-73. PMID: 12729986. 1204 
http://www.ncbi.nlm.nih.gov/pubmed/12729986. 1205 

34. Hammons AJ, Fiese BH. Is frequency of shared family meals related to the nutritional 1206 
health of children and adolescents? Pediatrics. 2011;127(6):e1565-74. PMID: 21536618. 1207 
http://www.ncbi.nlm.nih.gov/pubmed/21536618. 1208 

35. Sobal J, Hanson K. Family meals and body weight in US adults. Public Health Nutr. 1209 
2011;14(9):1555-62. PMID: 21356147. http://www.ncbi.nlm.nih.gov/pubmed/21356147. 1210 

36. Chan JC, Sobal J. Family meals and body weight. Analysis of multiple family members 1211 
in family units. Appetite. 2011;57(2):517-24. PMID: 21763740. 1212 
http://www.ncbi.nlm.nih.gov/pubmed/21763740. 1213 

37. Fulkerson JA, Larson N, Horning M, Neumark-Sztainer D. A review of associations 1214 
between family or shared meal frequency and dietary and weight status outcomes across 1215 
the lifespan. J Nutr Educ Behav. 2014;46(1):2-19. PMID: 24054888. 1216 
http://www.ncbi.nlm.nih.gov/pubmed/24054888. 1217 

38. Savage JS, Fisher JO, Birch LL. Parental influence on eating behavior: conception to 1218 
adolescence. J Law Med Ethics. 2007;35(1):22-34. PMID: 17341215. 1219 
http://www.ncbi.nlm.nih.gov/pubmed/17341215. 1220 

39. Ventura AK, Birch LL. Does parenting affect children's eating and weight status? Int J 1221 
Behav Nutr Phys Act. 2008;5:15. PMID: 18346282. 1222 
http://www.ncbi.nlm.nih.gov/pubmed/18346282. 1223 

40. Burgess-Champoux TL, Larson N, Neumark-Sztainer D, Hannan PJ, Story M. Are family 1224 
meal patterns associated with overall diet quality during the transition from early to 1225 
middle adolescence? J Nutr Educ Behav. 2009;41(2):79-86. PMID: 19304252. 1226 
http://www.ncbi.nlm.nih.gov/pubmed/19304252. 1227 

41. Larson N, Fulkerson J, Story M, Neumark-Sztainer D. Shared meals among young adults 1228 
are associated with better diet quality and predicted by family meal patterns during 1229 
adolescence. Public Health Nutr. 2013;16(5):883-93. PMID: 22857517. 1230 
http://www.ncbi.nlm.nih.gov/pubmed/22857517. 1231 

42. Haines J, McDonald J, O'Brien A, Sherry B, Bottino CJ, Schmidt ME, et al. Healthy 1232 
Habits, Happy Homes: randomized trial to improve household routines for obesity 1233 
prevention among preschool-aged children. JAMA Pediatr. 2013;167(11):1072-9. PMID: 1234 
24019074. http://www.ncbi.nlm.nih.gov/pubmed/24019074. 1235 

43. Fulkerson JA, Neumark-Sztainer D, Hannan PJ, Story M. Family meal frequency and 1236 
weight status among adolescents: cross-sectional and 5-year longitudinal associations. 1237 
Obesity (Silver Spring). 2008;16(11):2529-34. PMID: 18719674. 1238 
http://www.ncbi.nlm.nih.gov/pubmed/18719674. 1239 

44. Gable S, Chang Y, Krull JL. Television watching and frequency of family meals are 1240 
predictive of overweight onset and persistence in a national sample of school-aged 1241 
children. J Am Diet Assoc. 2007;107(1):53-61. PMID: 17197271. 1242 
http://www.ncbi.nlm.nih.gov/pubmed/17197271. 1243 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  34 
 

45. Miller DP. Associations between the home and school environments and child body mass 1244 
index. Soc Sci Med. 2011;72(5):677-84. PMID: 21227558. 1245 
http://www.ncbi.nlm.nih.gov/pubmed/21227558. 1246 

46. Sen B. Frequency of family dinner and adolescent body weight status: evidence from the 1247 
national longitudinal survey of youth, 1997. Obesity (Silver Spring). 2006;14(12):2266-1248 
76. PMID: 17189555. http://www.ncbi.nlm.nih.gov/pubmed/17189555. 1249 

47. Taveras EM, Rifas-Shiman SL, Berkey CS, Rockett HR, Field AE, Frazier AL, et al. 1250 
Family dinner and adolescent overweight. Obes Res. 2005;13(5):900-6. PMID: 1251 
15919844. http://www.ncbi.nlm.nih.gov/pubmed/15919844. 1252 

48. United States. Department of Health and Human Services. 2008 physical activity 1253 
guidelines for Americans : be active, healthy, and happy! ODPHP publication. 2008(no 1254 
U0036):ix, 61 p. PMID: 15630651. http://www.health.gov/paguidelines/pdf/paguide.pdf. 1255 

49. Healthy People 2020. PA-2. Increase the proportion of adults who meet current federal 1256 
physical activity guidelines for aeorbic physical activity and for muscle-strengthening 1257 
activity. Washington, DC: U.S. Department of Health and Human Services. Office of 1258 
Disease Prevention and Health Promotion;  [cited 2014].  Available from: 1259 
https://www.healthypeople.gov/2020/topics-objectives/topic/physical-activity/objectives. 1260 

50. Healthy People 2020. PA-3. Increase the proportion of adolescents who meet current 1261 
federal physical activity guidelines for aerobic physical activity and for muscle-1262 
strengthening activity. Washington, DC: U.S. Department of Health and Human Services. 1263 
Office of Disease Prevention and Health Promotion;  [cited 2014].  Available from: 1264 
https://www.healthypeople.gov/2020/topics-objectives/topic/physical-activity/objectives. 1265 

51. Healthy People 2020. PA-1. Reduce the proportion of adults who engage in no leisure-1266 
time physical activity. Washington, DC: U.S. Department of Health and Human Services. 1267 
Office of Disease Prevention and Health Promotion;  [cited 2014].  Available from: 1268 
https://www.healthypeople.gov/node/5052/data_details. 1269 

52. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of physical 1270 
inactivity on major non-communicable diseases worldwide: an analysis of burden of 1271 
disease and life expectancy. Lancet. 2012;380(9838):219-29. PMID: 22818936. 1272 
http://www.ncbi.nlm.nih.gov/pubmed/22818936. 1273 

53. Policy Statement: children, adolescents, and the media. Pediatrics. 2013;132(5):958-61. 1274 
http://pediatrics.aappublications.org/content/132/5/958.full.html. 1275 

54. Rideout V. Zero to eight: children's media use in America 2013. 2013. 1276 
https://www.commonsensemedia.org/sites/default/files/research/zero-to-eight-2013.pdf. 1277 

55. 2014 United States Report Card on Physical Activity for Children and Youth. 2014. 1278 
http://www.physicalactivityplan.org/reportcard/NationalReportCard_longform_final%20f1279 
or%20web.pdf. 1280 

56. Fakhouri TH, Hughes JP, Brody DJ, Kit BK, Ogden CL. Physical activity and screen-1281 
time viewing among elementary school-aged children in the United States from 2009 to 1282 
2010. JAMA Pediatr. 2013;167(3):223-9. PMID: 23303439. 1283 
http://www.ncbi.nlm.nih.gov/pubmed/23303439. 1284 

57. Blanck HM, McCullough ML, Patel AV, Gillespie C, Calle EE, Cokkinides VE, et al. 1285 
Sedentary behavior, recreational physical activity, and 7-year weight gain among 1286 
postmenopausal U.S. women. Obesity (Silver Spring). 2007;15(6):1578-88. PMID: 1287 
17557996. http://www.ncbi.nlm.nih.gov/pubmed/17557996. 1288 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  35 
 

58. Boone JE, Gordon-Larsen P, Adair LS, Popkin BM. Screen time and physical activity 1289 
during adolescence: longitudinal effects on obesity in young adulthood. Int J Behav Nutr 1290 
Phys Act. 2007;4:26. PMID: 17559668. http://www.ncbi.nlm.nih.gov/pubmed/17559668. 1291 

59. De Cocker KA, van Uffelen JG, Brown WJ. Associations between sitting time and 1292 
weight in young adult Australian women. Prev Med. 2010;51(5):361-7. PMID: 1293 
20638408. http://www.ncbi.nlm.nih.gov/pubmed/20638408. 1294 

60. Ding D, Sugiyama T, Owen N. Habitual active transport, TV viewing and weight gain: a 1295 
four year follow-up study. Prev Med. 2012;54(3-4):201-4. PMID: 22342646. 1296 
http://www.ncbi.nlm.nih.gov/pubmed/22342646. 1297 

61. Ekelund U, Brage S, Besson H, Sharp S, Wareham NJ. Time spent being sedentary and 1298 
weight gain in healthy adults: reverse or bidirectional causality? Am J Clin Nutr. 1299 
2008;88(3):612-7. PMID: 18779275. http://www.ncbi.nlm.nih.gov/pubmed/18779275. 1300 

62. French SA, Mitchell NR, Hannan PJ. Decrease in television viewing predicts lower body 1301 
mass index at 1-year follow-up in adolescents, but not adults. J Nutr Educ Behav. 1302 
2012;44(5):415-22. PMID: 22591582. http://www.ncbi.nlm.nih.gov/pubmed/22591582. 1303 

63. Hancox RJ, Milne BJ, Poulton R. Association between child and adolescent television 1304 
viewing and adult health: a longitudinal birth cohort study. Lancet. 2004;364(9430):257-1305 
62. PMID: 15262103. http://www.ncbi.nlm.nih.gov/pubmed/15262103. 1306 

64. Landhuis CE, Poulton R, Welch D, Hancox RJ. Childhood sleep time and long-term risk 1307 
for obesity: a 32-year prospective birth cohort study. Pediatrics. 2008;122(5):955-60. 1308 
PMID: 18977973. http://www.ncbi.nlm.nih.gov/pubmed/18977973. 1309 

65. Mamun AA, O'Callaghan MJ, Williams G, Najman JM. Television watching from 1310 
adolescence to adulthood and its association with BMI, waist circumference, waist-to-hip 1311 
ratio and obesity: a longitudinal study. Public Health Nutr. 2013;16(1):54-64. PMID: 1312 
22687709. http://www.ncbi.nlm.nih.gov/pubmed/22687709. 1313 

66. Meyer AM, Evenson KR, Couper DJ, Stevens J, Pereria MA, Heiss G. Television, 1314 
physical activity, diet, and body weight status: the ARIC cohort. Int J Behav Nutr Phys 1315 
Act. 2008;5:68. PMID: 19091124. http://www.ncbi.nlm.nih.gov/pubmed/19091124. 1316 

67. Mortensen LH, Siegler IC, Barefoot JC, Gronbaek M, Sorensen TI. Prospective 1317 
associations between sedentary lifestyle and BMI in midlife. Obesity (Silver Spring). 1318 
2006;14(8):1462-71. PMID: 16988090. http://www.ncbi.nlm.nih.gov/pubmed/16988090. 1319 

68. Nunez-Cordoba JM, Bes-Rastrollo M, Pollack KM, Segui-Gomez M, Beunza JJ, Sayon-1320 
Orea C, et al. Annual motor vehicle travel distance and incident obesity: a prospective 1321 
cohort study. Am J Prev Med. 2013;44(3):254-9. PMID: 23415122. 1322 
http://www.ncbi.nlm.nih.gov/pubmed/23415122. 1323 

69. Parsons TJ, Manor O, Power C. Television viewing and obesity: a prospective study in 1324 
the 1958 British birth cohort. Eur J Clin Nutr. 2008;62(12):1355-63. PMID: 17717536. 1325 
http://www.ncbi.nlm.nih.gov/pubmed/17717536. 1326 

70. Pulsford RM, Stamatakis E, Britton AR, Brunner EJ, Hillsdon MM. Sitting behavior and 1327 
obesity: evidence from the Whitehall II study. Am J Prev Med. 2013;44(2):132-8. PMID: 1328 
23332328. http://www.ncbi.nlm.nih.gov/pubmed/23332328. 1329 

71. Raynor DA, Phelan S, Hill JO, Wing RR. Television viewing and long-term weight 1330 
maintenance: results from the National Weight Control Registry. Obesity (Silver Spring). 1331 
2006;14(10):1816-24. PMID: 17062812. 1332 
http://www.ncbi.nlm.nih.gov/pubmed/17062812. 1333 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  36 
 

72. Saunders TJ, Tremblay MS, Despres JP, Bouchard C, Tremblay A, Chaput JP. Sedentary 1334 
behaviour, visceral fat accumulation and cardiometabolic risk in adults: a 6-year 1335 
longitudinal study from the Quebec Family Study. PLoS One. 2013;8(1):e54225. PMID: 1336 
23326600. http://www.ncbi.nlm.nih.gov/pubmed/23326600. 1337 

73. Stamatakis E, Hamer M, Mishra GD. Early adulthood television viewing and 1338 
cardiometabolic risk profiles in early middle age: results from a population, prospective 1339 
cohort study. Diabetologia. 2012;55(2):311-20. PMID: 22057195. 1340 
http://www.ncbi.nlm.nih.gov/pubmed/22057195. 1341 

74. Sugiyama T, Ding D, Owen N. Commuting by car: weight gain among physically active 1342 
adults. Am J Prev Med. 2013;44(2):169-73. PMID: 23332335. 1343 
http://www.ncbi.nlm.nih.gov/pubmed/23332335. 1344 

75. van Uffelen JG, Watson MJ, Dobson AJ, Brown WJ. Sitting time is associated with 1345 
weight, but not with weight gain in mid-aged Australian women. Obesity (Silver Spring). 1346 
2010;18(9):1788-94. PMID: 20111018. http://www.ncbi.nlm.nih.gov/pubmed/20111018. 1347 

76. Viner RM, Cole TJ. Television viewing in early childhood predicts adult body mass 1348 
index. J Pediatr. 2005;147(4):429-35. PMID: 16227025. 1349 
http://www.ncbi.nlm.nih.gov/pubmed/16227025. 1350 

77. Wijndaele K, Healy GN, Dunstan DW, Barnett AG, Salmon J, Shaw JE, et al. Increased 1351 
cardiometabolic risk is associated with increased TV viewing time. Med Sci Sports 1352 
Exerc. 2010;42(8):1511-8. PMID: 20139784. 1353 
http://www.ncbi.nlm.nih.gov/pubmed/20139784. 1354 

78. Pinto Pereira SM, Power C. Sedentary behaviours in mid-adulthood and subsequent body 1355 
mass index. PLoS One. 2013;8(6):e65791. PMID: 23762427. 1356 
http://www.ncbi.nlm.nih.gov/pubmed/23762427. 1357 

79. Mozaffarian D, Hao T, Rimm EB, Willett WC, Hu FB. Changes in diet and lifestyle and 1358 
long-term weight gain in women and men. N Engl J Med. 2011;364(25):2392-404. 1359 
PMID: 21696306. http://www.ncbi.nlm.nih.gov/pubmed/21696306. 1360 

80. Increasing physical activity: behavioral and social approaches: Guide to Community 1361 
Preventive Services;  [cited 2014 September 10].  Available from: 1362 
http://www.thecommunityguide.org/pa/behavioral-social/index.html. 1363 

81. Burke LE, Wang J, Sevick MA. Self-monitoring in weight loss: a systematic review of 1364 
the literature. J Am Diet Assoc. 2011;111(1):92-102. PMID: 21185970. 1365 
http://www.ncbi.nlm.nih.gov/pubmed/21185970. 1366 

82. Adachi Y, Sato C, Yamatsu K, Ito S, Adachi K, Yamagami T. A randomized controlled 1367 
trial on the long-term effects of a 1-month behavioral weight control program assisted by 1368 
computer tailored advice. Behav Res Ther. 2007;45(3):459-70. PMID: 16713991. 1369 
http://www.ncbi.nlm.nih.gov/pubmed/16713991. 1370 

83. de Niet J, Timman R, Bauer S, van den Akker E, de Klerk C, Kordy H, et al. Short 1371 
message service reduces dropout in childhood obesity treatment: a randomized controlled 1372 
trial. Health Psychol. 2012;31(6):797-805. PMID: 22468714. 1373 
http://www.ncbi.nlm.nih.gov/pubmed/22468714. 1374 

84. Steinberg DM, Tate DF, Bennett GG, Ennett S, Samuel-Hodge C, Ward DS. The efficacy 1375 
of a daily self-weighing weight loss intervention using smart scales and e-mail. Obesity 1376 
(Silver Spring). 2013;21(9):1789-97. PMID: 23512320. 1377 
http://www.ncbi.nlm.nih.gov/pubmed/23512320. 1378 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  37 
 

85. Wing RR, Crane MM, Thomas JG, Kumar R, Weinberg B. Improving weight loss 1379 
outcomes of community interventions by incorporating behavioral strategies. Am J 1380 
Public Health. 2010;100(12):2513-9. PMID: 20966375. 1381 
http://www.ncbi.nlm.nih.gov/pubmed/20966375. 1382 

86. Bartfield JK, Stevens VJ, Jerome GJ, Batch BC, Kennedy BM, Vollmer WM, et al. 1383 
Behavioral transitions and weight change patterns within the PREMIER trial. Obesity 1384 
(Silver Spring). 2011;19(8):1609-15. PMID: 21455122. 1385 
http://www.ncbi.nlm.nih.gov/pubmed/21455122. 1386 

87. Burke LE, Styn MA, Sereika SM, Conroy MB, Ye L, Glanz K, et al. Using mHealth 1387 
technology to enhance self-monitoring for weight loss: a randomized trial. Am J Prev 1388 
Med. 2012;43(1):20-6. PMID: 22704741. 1389 
http://www.ncbi.nlm.nih.gov/pubmed/22704741. 1390 

88. Harrison CL, Teede HJ, Lombard CB. How effective is self-weighing in the setting of a 1391 
lifestyle intervention to reduce gestational weight gain and postpartum weight retention? 1392 
Aust N Z J Obstet Gynaecol. 2014;54(4):382-5. PMID: 24738837. 1393 
http://www.ncbi.nlm.nih.gov/pubmed/24738837. 1394 

89. Kong A, Beresford SA, Alfano CM, Foster-Schubert KE, Neuhouser ML, Johnson DB, et 1395 
al. Self-monitoring and eating-related behaviors are associated with 12-month weight loss 1396 
in postmenopausal overweight-to-obese women. J Acad Nutr Diet. 2012;112(9):1428-35. 1397 
PMID: 22795495. http://www.ncbi.nlm.nih.gov/pubmed/22795495. 1398 

90. Linde JA, Jeffery RW, French SA, Pronk NP, Boyle RG. Self-weighing in weight gain 1399 
prevention and weight loss trials. Ann Behav Med. 2005;30(3):210-6. PMID: 16336072. 1400 
http://www.ncbi.nlm.nih.gov/pubmed/16336072. 1401 

91. Peterson ND, Middleton KR, Nackers LM, Medina KE, Milsom VA, Perri MG. Dietary 1402 
self-monitoring and long-term success with weight management. Obesity (Silver Spring). 1403 
2014;22(9):1962-7. PMID: 24931055. http://www.ncbi.nlm.nih.gov/pubmed/24931055. 1404 

92. Steinberg DM, Levine EL, Lane I, Askew S, Foley PB, Puleo E, et al. Adherence to self-1405 
monitoring via interactive voice response technology in an eHealth intervention targeting 1406 
weight gain prevention among Black women: randomized controlled trial. J Med Internet 1407 
Res. 2014;16(4):e114. PMID: 24780934. 1408 
http://www.ncbi.nlm.nih.gov/pubmed/24780934. 1409 

93. Turk MW, Elci OU, Wang J, Sereika SM, Ewing LJ, Acharya SD, et al. Self-monitoring 1410 
as a mediator of weight loss in the SMART randomized clinical trial. Int J Behav Med. 1411 
2013;20(4):556-61. PMID: 22936524. http://www.ncbi.nlm.nih.gov/pubmed/22936524. 1412 

94. Turner-McGrievy GM, Beets MW, Moore JB, Kaczynski AT, Barr-Anderson DJ, Tate 1413 
DF. Comparison of traditional versus mobile app self-monitoring of physical activity and 1414 
dietary intake among overweight adults participating in an mHealth weight loss program. 1415 
J Am Med Inform Assoc. 2013;20(3):513-8. PMID: 23429637. 1416 
http://www.ncbi.nlm.nih.gov/pubmed/23429637. 1417 

95. VanWormer JJ, Linde JA, Harnack LJ, Stovitz SD, Jeffery RW. Self-weighing frequency 1418 
is associated with weight gain prevention over 2 years among working adults. Int J Behav 1419 
Med. 2012;19(3):351-8. PMID: 21732212. 1420 
http://www.ncbi.nlm.nih.gov/pubmed/21732212. 1421 

96. VanWormer JJ, Martinez AM, Martinson BC, Crain AL, Benson GA, Cosentino DL, et 1422 
al. Self-weighing promotes weight loss for obese adults. Am J Prev Med. 2009;36(1):70-1423 
3. PMID: 18976879. http://www.ncbi.nlm.nih.gov/pubmed/18976879. 1424 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  38 
 

97. Wing RR, Hamman RF, Bray GA, Delahanty L, Edelstein SL, Hill JO, et al. Achieving 1425 
weight and activity goals among diabetes prevention program lifestyle participants. Obes 1426 
Res. 2004;12(9):1426-34. PMID: 15483207. 1427 
http://www.ncbi.nlm.nih.gov/pubmed/15483207. 1428 

98. Wing RR, Papandonatos G, Fava JL, Gorin AA, Phelan S, McCaffery J, et al. 1429 
Maintaining large weight losses: the role of behavioral and psychological factors. J 1430 
Consult Clin Psychol. 2008;76(6):1015-21. PMID: 19045969. 1431 
http://www.ncbi.nlm.nih.gov/pubmed/19045969. 1432 

99. Ma J, Xiao L, Blonstein AC. Measurement of self-monitoring web technology acceptance 1433 
and use in an e-health weight-loss trial. Telemed J E Health. 2013;19(10):739-45. PMID: 1434 
23952787. http://www.ncbi.nlm.nih.gov/pubmed/23952787. 1435 

100. Krukowski RA, Harvey-Berino J, Bursac Z, Ashikaga T, West DS. Patterns of success: 1436 
online self-monitoring in a web-based behavioral weight control program. Health 1437 
Psychol. 2013;32(2):164-70. PMID: 22545978. 1438 
http://www.ncbi.nlm.nih.gov/pubmed/22545978. 1439 

101. Johnson F, Wardle J. The association between weight loss and engagement with a web-1440 
based food and exercise diary in a commercial weight loss programme: a retrospective 1441 
analysis. Int J Behav Nutr Phys Act. 2011;8:83. PMID: 21810222. 1442 
http://www.ncbi.nlm.nih.gov/pubmed/21810222. 1443 

102. Sinclair SE, Cooper M, Mansfield ED. The influence of menu labeling on calories 1444 
selected or consumed: a systematic review and meta-analysis. J Acad Nutr Diet. 1445 
2014;114(9):1375-88 e15. PMID: 25037558. 1446 
http://www.ncbi.nlm.nih.gov/pubmed/25037558. 1447 

103. Burton S, Creyer EH, Kees J, Huggins K. Attacking the obesity epidemic: the potential 1448 
health benefits of providing nutrition information in restaurants. Am J Public Health. 1449 
2006;96(9):1669-75. PMID: 16873758. http://www.ncbi.nlm.nih.gov/pubmed/16873758. 1450 

104. Dowray S, Swartz JJ, Braxton D, Viera AJ. Potential effect of physical activity based 1451 
menu labels on the calorie content of selected fast food meals. Appetite. 2013;62:173-81. 1452 
PMID: 23220355. http://www.ncbi.nlm.nih.gov/pubmed/23220355. 1453 

105. Ellison B, Lusk JL, Davis D. Looking at the label and beyond: the effects of calorie 1454 
labels, health consciousness, and demographics on caloric intake in restaurants. Int J 1455 
Behav Nutr Phys Act. 2013;10:21. PMID: 23394433. 1456 
http://www.ncbi.nlm.nih.gov/pubmed/23394433. 1457 

106. Gerend MA. Does calorie information promote lower calorie fast food choices among 1458 
college students? J Adolesc Health. 2009;44(1):84-6. PMID: 19101463. 1459 
http://www.ncbi.nlm.nih.gov/pubmed/19101463. 1460 

107. Harnack LJ, French SA, Oakes JM, Story MT, Jeffery RW, Rydell SA. Effects of calorie 1461 
labeling and value size pricing on fast food meal choices: results from an experimental 1462 
trial. Int J Behav Nutr Phys Act. 2008;5:63. PMID: 19061510. 1463 
http://www.ncbi.nlm.nih.gov/pubmed/19061510. 1464 

108. James A, Adams-Huet B, Shah M. Menu Labels Displaying the Kilocalorie Content or 1465 
the Exercise Equivalent: Effects on Energy Ordered and Consumed in Young Adults. Am 1466 
J Health Promot. 2014. PMID: 24575727. 1467 
http://www.ncbi.nlm.nih.gov/pubmed/24575727. 1468 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  39 
 

109. Roberto CA, Larsen PD, Agnew H, Baik J, Brownell KD. Evaluating the impact of menu 1469 
labeling on food choices and intake. Am J Public Health. 2010;100(2):312-8. PMID: 1470 
20019307. http://www.ncbi.nlm.nih.gov/pubmed/20019307. 1471 

110. Roseman MG, Mathe-Soulek K, Higgins JA. Relationships among grocery nutrition label 1472 
users and consumers' attitudes and behavior toward restaurant menu labeling. Appetite. 1473 
2013;71:274-8. PMID: 24012965. http://www.ncbi.nlm.nih.gov/pubmed/24012965. 1474 

111. Tandon PS, Wright J, Zhou C, Rogers CB, Christakis DA. Nutrition menu labeling may 1475 
lead to lower-calorie restaurant meal choices for children. Pediatrics. 2010;125(2):244-8. 1476 
PMID: 20100765. http://www.ncbi.nlm.nih.gov/pubmed/20100765. 1477 

112. Wisdom J, Downs JS, Loewenstein G. Promoting health choices: information versus 1478 
convenience. Am Econ J Appl Econ. 2010;2(2):164-78. 1479 

113. Laraia BA, Siega-Riz AM, Gundersen C, Dole N. Psychosocial factors and 1480 
socioeconomic indicators are associated with household food insecurity among pregnant 1481 
women. J Nutr. 2006;136(1):177-82. PMID: 16365079. 1482 
http://www.ncbi.nlm.nih.gov/pubmed/16365079. 1483 

114. Perez-Escamilla R, Pinheiro de Toledo Vianna R. Food insecurity and the behavioral and 1484 
intellectual development of children: a review of the evidence. J Appl Res Child. 1485 
2012;3(1). http://digitalcommons.library.tmc.edu/childrenatrisk/vol3/iss1/9/. 1486 

115. Leung CW, Epel ES, Ritchie LD, Crawford PB, Laraia BA. Food Insecurity Is Inversely 1487 
Associated with Diet Quality of Lower-Income Adults. J Acad Nutr Diet. 1488 
2014;114(12):1943-53 e2. PMID: 25091796. 1489 
http://www.ncbi.nlm.nih.gov/pubmed/25091796. 1490 

116. Hartline-Grafton H. Food Insecurity and Obesity: understanding the connections. 2011. 1491 
http://frac.org/pdf/frac_brief_understanding_the_connections.pdf. 1492 

117. Seligman HK, Jacobs EA, Lopez A, Tschann J, Fernandez A. Food insecurity and 1493 
glycemic control among low-income patients with type 2 diabetes. Diabetes Care. 1494 
2012;35(2):233-8. PMID: 22210570. http://www.ncbi.nlm.nih.gov/pubmed/22210570. 1495 

118. Laraia BA, Siega-Riz AM, Gundersen C. Household food insecurity is associated with 1496 
self-reported pregravid weight status, gestational weight gain, and pregnancy 1497 
complications. J Am Diet Assoc. 2010;110(5):692-701. PMID: 20430130. 1498 
http://www.ncbi.nlm.nih.gov/pubmed/20430130. 1499 

119. Eisenmann JC, Gundersen C, Lohman BJ, Garasky S, Stewart SD. Is food insecurity 1500 
related to overweight and obesity in children and adolescents? A summary of studies, 1501 
1995-2009. Obes Rev. 2011;12(5):e73-83. PMID: 21382151. 1502 
http://www.ncbi.nlm.nih.gov/pubmed/21382151. 1503 

120. Hunger and obesity: understanding a food insecurity paradigm: workshop summary. 1504 
2011. http://www.nap.edu/openbook.php?record_id=13102. 1505 

121. Adam TC, Epel ES. Stress, eating and the reward system. Physiol Behav. 1506 
2007;91(4):449-58. PMID: 17543357. http://www.ncbi.nlm.nih.gov/pubmed/17543357. 1507 

122. Laraia BA. Food insecurity and chronic disease. Adv Nutr. 2013;4(2):203-12. PMID: 1508 
23493536. http://www.ncbi.nlm.nih.gov/pubmed/23493536. 1509 

123. Bhargava A, Jolliffe D, Howard LL. Socio-economic, behavioural and environmental 1510 
factors predicted body weights and household food insecurity scores in the Early 1511 
Childhood Longitudinal Study-Kindergarten. Br J Nutr. 2008;100(2):438-44. PMID: 1512 
18275621. http://www.ncbi.nlm.nih.gov/pubmed/18275621. 1513 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  40 
 

124. Dubois L, Farmer A, Girard M, Porcherie M. Family food insufficiency is related to 1514 
overweight among preschoolers. Soc Sci Med. 2006;63(6):1503-16. PMID: 16777308. 1515 
http://www.ncbi.nlm.nih.gov/pubmed/16777308. 1516 

125. Jyoti DF, Frongillo EA, Jones SJ. Food insecurity affects school children's academic 1517 
performance, weight gain, and social skills. J Nutr. 2005;135(12):2831-9. PMID: 1518 
16317128. http://www.ncbi.nlm.nih.gov/pubmed/16317128. 1519 

126. Kim K, Frongillo EA. Participation in food assistance programs modifies the relation of 1520 
food insecurity with weight and depression in elders. J Nutr. 2007;137(4):1005-10. 1521 
PMID: 17374668. http://www.ncbi.nlm.nih.gov/pubmed/17374668. 1522 

127. Metallinos-Katsaras E, Must A, Gorman K. A longitudinal study of food insecurity on 1523 
obesity in preschool children. J Acad Nutr Diet. 2012;112(12):1949-58. PMID: 1524 
23174682. http://www.ncbi.nlm.nih.gov/pubmed/23174682. 1525 

128. Olson CM, Strawderman MS. The relationship between food insecurity and obesity in 1526 
rural childbearing women. J Rural Health. 2008;24(1):60-6. PMID: 18257872. 1527 
http://www.ncbi.nlm.nih.gov/pubmed/18257872. 1528 

129. Rose D, Bodor JN. Household food insecurity and overweight status in young school 1529 
children: results from the Early Childhood Longitudinal Study. Pediatrics. 1530 
2006;117(2):464-73. PMID: 16452367. http://www.ncbi.nlm.nih.gov/pubmed/16452367. 1531 

130. Whitaker RC, Sarin A. Change in food security status and change in weight are not 1532 
associated in urban women with preschool children. J Nutr. 2007;137(9):2134-9. PMID: 1533 
17709454. http://www.ncbi.nlm.nih.gov/pubmed/17709454. 1534 

131. Weight gain during pregnancy. 2009. 1535 
http://books.nap.edu/openbook.php?record_id=12584&page=R1. 1536 

132. Corral I, Landrine H. Acculturation and ethnic-minority health behavior: a test of the 1537 
operant model. Health Psychol. 2008;27(6):737-45. PMID: 19025269. 1538 
http://www.ncbi.nlm.nih.gov/pubmed/19025269. 1539 

133. Creighton MJ, Goldman N, Pebley AR, Chung CY. Durational and generational 1540 
differences in Mexican immigrant obesity: is acculturation the explanation? Soc Sci Med. 1541 
2012;75(2):300-10. PMID: 22575698. http://www.ncbi.nlm.nih.gov/pubmed/22575698. 1542 

134. Dubowitz T, Subramanian SV, Acevedo-Garcia D, Osypuk TL, Peterson KE. Individual 1543 
and neighborhood differences in diet among low-income foreign and U.S.-born women. 1544 
Womens Health Issues. 2008;18(3):181-90. PMID: 18222706. 1545 
http://www.ncbi.nlm.nih.gov/pubmed/18222706. 1546 

135. Erinosho TO, Berrigan D, Thompson FE, Moser RP, Nebeling LC, Yaroch AL. Dietary 1547 
intakes of preschool-aged children in relation to caregivers' race/ethnicity, acculturation, 1548 
and demographic characteristics: results from the 2007 California Health Interview 1549 
Survey. Matern Child Health J. 2012;16(9):1844-53. PMID: 22160613. 1550 
http://www.ncbi.nlm.nih.gov/pubmed/22160613. 1551 

136. Ghaddar S, Brown CJ, Pagan JA, Diaz V. Acculturation and healthy lifestyle habits 1552 
among Hispanics in United States-Mexico border communities. Rev Panam Salud 1553 
Publica. 2010;28(3):190-7. PMID: 20963266. 1554 
http://www.ncbi.nlm.nih.gov/pubmed/20963266. 1555 

137. Gomez SL, Kelsey JL, Glaser SL, Lee MM, Sidney S. Immigration and acculturation in 1556 
relation to health and health-related risk factors among specific Asian subgroups in a 1557 
health maintenance organization. Am J Public Health. 2004;94(11):1977-84. PMID: 1558 
15514240. http://www.ncbi.nlm.nih.gov/pubmed/15514240. 1559 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  41 
 

138. Kasirye OC, Walsh JA, Romano PS, Beckett LA, Garcia JA, Elvine-Kreis B, et al. 1560 
Acculturation and its association with health-risk behaviors in a rural Latina population. 1561 
Ethn Dis. 2005;15(4):733-9. PMID: 16259501. 1562 
http://www.ncbi.nlm.nih.gov/pubmed/16259501. 1563 

139. Matias SL, Stoecklin-Marois MT, Tancredi DJ, Schenker MB. Adherence to dietary 1564 
recommendations is associated with acculturation among Latino farm workers. J Nutr. 1565 
2013;143(9):1451-8. PMID: 23864507. http://www.ncbi.nlm.nih.gov/pubmed/23864507. 1566 

140. Montez JK, Eschbach K. Country of birth and language are uniquely associated with 1567 
intakes of fat, fiber, and fruits and vegetables among Mexican-American women in the 1568 
United States. J Am Diet Assoc. 2008;108(3):473-80. PMID: 18313430. 1569 
http://www.ncbi.nlm.nih.gov/pubmed/18313430. 1570 

141. Parikh NS, Fahs MC, Shelley D, Yerneni R. Health behaviors of older Chinese adults 1571 
living in New York City. J Community Health. 2009;34(1):6-15. PMID: 18830807. 1572 
http://www.ncbi.nlm.nih.gov/pubmed/18830807. 1573 

142. Shin CN, Lach H. Nutritional issues of Korean Americans. Clin Nurs Res. 1574 
2011;20(2):162-80. PMID: 21160079. http://www.ncbi.nlm.nih.gov/pubmed/21160079. 1575 

143. Song YJ, Hofstetter CR, Hovell MF, Paik HY, Park HR, Lee J, et al. Acculturation and 1576 
health risk behaviors among Californians of Korean descent. Prev Med. 2004;39(1):147-1577 
56. PMID: 15207996. http://www.ncbi.nlm.nih.gov/pubmed/15207996. 1578 

144. van Rompay MI, McKeown NM, Castaneda-Sceppa C, Falcon LM, Ordovas JM, Tucker 1579 
KL. Acculturation and sociocultural influences on dietary intake and health status among 1580 
Puerto Rican adults in Massachusetts. J Acad Nutr Diet. 2012;112(1):64-74. PMID: 1581 
22389874. http://www.ncbi.nlm.nih.gov/pubmed/22389874. 1582 

145. Van Wieren AJ, Roberts MB, Arellano N, Feller ER, Diaz JA. Acculturation and 1583 
cardiovascular behaviors among Latinos in California by country/region of origin. J 1584 
Immigr Minor Health. 2011;13(6):975-81. PMID: 21626297. 1585 
http://www.ncbi.nlm.nih.gov/pubmed/21626297. 1586 

146. Wang S, Quan J, Kanaya AM, Fernandez A. Asian Americans and obesity in California: 1587 
a protective effect of biculturalism. J Immigr Minor Health. 2011;13(2):276-83. PMID: 1588 
21153765. http://www.ncbi.nlm.nih.gov/pubmed/21153765. 1589 

147. Novotny R, Chen C, Williams AE, Albright CL, Nigg CR, Oshiro CE, et al. US 1590 
acculturation is associated with health behaviors and obesity, but not their change, with a 1591 
hotel-based intervention among Asian-Pacific Islanders. J Acad Nutr Diet. 1592 
2012;112(5):649-56. PMID: 22709769. http://www.ncbi.nlm.nih.gov/pubmed/22709769. 1593 

148. Unger JB, Reynolds K, Shakib S, Spruijt-Metz D, Sun P, Johnson CA. Acculturation, 1594 
physical activity, and fast-food consumption among Asian-American and Hispanic 1595 
adolescents. J Community Health. 2004;29(6):467-81. PMID: 15587346. 1596 
http://www.ncbi.nlm.nih.gov/pubmed/15587346. 1597 

149. Ahluwalia IB, Ford ES, Link M, Bolen JC. Acculturation, weight, and weight-related 1598 
behaviors among Mexican Americans in the United States. Ethn Dis. 2007;17(4):643-9. 1599 
PMID: 18072373. http://www.ncbi.nlm.nih.gov/pubmed/18072373. 1600 

150. Chen L, Juon HS, Lee S. Acculturation and BMI among Chinese, Korean and 1601 
Vietnamese adults. J Community Health. 2012;37(3):539-46. PMID: 21922164. 1602 
http://www.ncbi.nlm.nih.gov/pubmed/21922164. 1603 

151. Fu H, VanLandingham MJ. Disentangling the effects of migration, selection and 1604 
acculturation on weight and body fat distribution: results from a natural experiment 1605 



  Part D. Chapter 3: Individual Diet and PA Behavior Change 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee  42 
 

involving Vietnamese Americans, returnees, and never-leavers. J Immigr Minor Health. 1606 
2012;14(5):786-96. PMID: 22427069. http://www.ncbi.nlm.nih.gov/pubmed/22427069. 1607 

152. Garcia L, Gold EB, Wang L, Yang X, Mao M, Schwartz AV. The relation of 1608 
acculturation to overweight, obesity, pre-diabetes and diabetes among U.S. Mexican-1609 
American women and men. Ethn Dis. 2012;22(1):58-64. PMID: 22774310. 1610 
http://www.ncbi.nlm.nih.gov/pubmed/22774310. 1611 

153. Hubert HB, Snider J, Winkleby MA. Health status, health behaviors, and acculturation 1612 
factors associated with overweight and obesity in Latinos from a community and 1613 
agricultural labor camp survey. Prev Med. 2005;40(6):642-51. PMID: 15850860. 1614 
http://www.ncbi.nlm.nih.gov/pubmed/15850860. 1615 

154. Koya DL, Egede LE. Association between length of residence and cardiovascular disease 1616 
risk factors among an ethnically diverse group of United States immigrants. J Gen Intern 1617 
Med. 2007;22(6):841-6. PMID: 17503110. 1618 
http://www.ncbi.nlm.nih.gov/pubmed/17503110. 1619 

155. Daviglus M, Talavera G, Avilés-Santa M, Allison M, Cai J, Criqui M, et al. Prevalence of 1620 
major cardiovascular risk factors and cardiovascular diseases among Hispanic/Latino 1621 
individuals of diverse backgrounds in the United States. JAMA. 2012;308(17):1775-84. 1622 
PMID: WOS:000310726500024. http://www.ncbi.nlm.nih.gov/pubmed/23117778. 1623 

156. Eamranond PP, Legedza AT, Diez-Roux AV, Kandula NR, Palmas W, Siscovick DS, et 1624 
al. Association between language and risk factor levels among Hispanic adults with 1625 
hypertension, hypercholesterolemia, or diabetes. Am Heart J. 2009;157(1):53-9. PMID: 1626 
19081396. http://www.ncbi.nlm.nih.gov/pubmed/19081396. 1627 

157. Eamranond PP, Wee CC, Legedza AT, Marcantonio ER, Leveille SG. Acculturation and 1628 
cardiovascular risk factor control among Hispanic adults in the United States. Public 1629 
Health Rep. 2009;124(6):818-24. PMID: 19894424. 1630 
http://www.ncbi.nlm.nih.gov/pubmed/19894424. 1631 

158. Kershaw KN, Greenlund KJ, Stamler J, Shay CM, Daviglus ML. Understanding ethnic 1632 
and nativity-related differences in low cardiovascular risk status among Mexican-1633 
Americans and non-Hispanic Whites. Prev Med. 2012;55(6):597-602. PMID: 23036519. 1634 
http://www.ncbi.nlm.nih.gov/pubmed/23036519. 1635 

159. Kandula NR, Diez-Roux AV, Chan C, Daviglus ML, Jackson SA, Ni H, et al. 1636 
Association of acculturation levels and prevalence of diabetes in the multi-ethnic study of 1637 
atherosclerosis (MESA). Diabetes Care. 2008;31(8):1621-8. PMID: 18458142. 1638 
http://www.ncbi.nlm.nih.gov/pubmed/18458142. 1639 

160. Mainous AG, 3rd, Majeed A, Koopman RJ, Baker R, Everett CJ, Tilley BC, et al. 1640 
Acculturation and diabetes among Hispanics: evidence from the 1999-2002 National 1641 
Health and Nutrition Examination Survey. Public Health Rep. 2006;121(1):60-6. PMID: 1642 
16416699. http://www.ncbi.nlm.nih.gov/pubmed/16416699. 1643 

 1644 


	INTRODUCTION
	LIST OF QUESTIONS
	Eating Out
	Family Shared Meals
	Sedentary Behavior, Including Screen Time
	Self-Monitoring
	Food and Menu Labeling
	Household Food Insecurity (HFI)
	Acculturation

	METHODOLOGY
	EATING OUT
	Question 1: What is the relationship between eating out and/or take away meals and body weight in children and adults?
	Conclusion
	Implications
	Review of the Evidence

	FAMILY SHARED MEALS
	Question 2: What is the relationship between frequency/regularity of family shared meals and measures of dietary intake in U.S. population groups?
	Conclusion
	Implications
	Review of the Evidence
	Question 3: What is the relationship between frequency/regularity of family shared meals and measures of body weight in U.S. population groups?
	Conclusion
	Implications
	Review of the Evidence

	SEDENTARY BEHAVIOR, INCLUDING SCREEN TIME
	Question 4: What is the relationship between sedentary behavior and dietary intake and body weight in adults?
	Conclusion
	Implications
	Review of the Evidence
	Question 5: How effective are behavioral interventions in youth that focus on reducing recreational sedentary screen time and improving physical activity and/or diet?
	Conclusion
	Implications
	Review of the Evidence

	SELF-MONITORING
	Question 6: What is the relationship between use of diet and weight self-monitoring strategies and body weight outcomes in adults and youth?
	Conclusion
	Implications
	Review of the Evidence

	FOOD AND MENU LABELING
	Question 7: What is the effect of use of food and menu labels on measures of food selection and dietary intake in U.S. population groups?
	Conclusion
	Implications
	Review of the Evidence

	HOUSEHOLD FOOD INSECURITY
	Question 8: What is the relationship between household food insecurity (HFI) and measures of diet quality and body weight?
	Conclusion
	Implications
	Review of the Evidence

	ACCULTURATION
	Question 9: What is the relationship between acculturation and measures of dietary intake?
	Conclusion
	Implications
	Review of the Evidence
	Question 10: What is the relationship between acculturation and body weight?
	Conclusion
	Implications
	Review of the Evidence
	Question 11: What is the relationship between acculturation and risk of cardiovascular disease (CVD)?
	Conclusion
	Implications
	Review of the Evidence
	Question 12: What is the relationship between acculturation and risk of type 2 diabetes?
	Conclusion
	Implications
	Review of the Evidence

	CHAPTER SUMMARY
	NEEDS FOR FUTURE RESEARCH
	Eating Out
	Family Shared Meals
	Sedentary Behavior
	Self-Monitoring
	Food and Menu Labeling
	Household Food Insecurity
	Acculturation
	Sleep Patterns


