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ABSTRACT

College students engage in poor dietary behaviors which put them at risk of weight gain
and subsequent future health problems. This necessitates implementation of nutrition
interventions which target dietary behaviors in college students so that healthy dietary patterns
can be adopted and maintained through adulthood. Dairy intake is one of the many dietary
behaviors which has declined substantially in young adults (18-30 years of age) - a period which
includes the college age population. According to 2005 dietary guidelines for Americans three or
more than three servings of low-fat/fat-free dairy foods is recommended for young adults, which
is associated with overall nutrient quality of the diet and several health benefits. Still dairy
consumption in this age group is below two serving per day.

As emerging adults, college students may be more receptive to health advice than young
adults older than traditional college years whose health habits are more established; nutrition
intervention to improve dairy intake may be well received. Psycho-socio variables from Social
Cognitive Theory (self regulation, social support, self-efficacy and outcome expectations) have
been associated with adoption of healthy eating habits in college students and are associated with
dairy consumption in adolescents. A series of studies were conducted to assess and improve
dairy intake in college students by changing the mediating psycho social variables from Social
Cognitive Theory (SCT) of behavior change including social support, self efficacy, outcome
expectations and self regulation.

A pilot web based nutrition education intervention was conducted to improve dairy intake
in college students using SCT. The aim of this study was to evaluate the effect of the intervention
on self efficacy, outcome expectations, self regulation, behavior and dairy product intake. Two
hundred and ninety four students participated in the study and data on dairy intake and SCT
variables were collected using 7 day food records and questionnaires. A 5 week electronic mail

intervention was conducted. The intervention improved some socia cognitive factors such as self



regulation and self efficacy regarding increased dairy intake in college students, though dairy
intake did not change.

Next, to understand factors associated with dairy intake in college students, qualitative
data were collected using focus group discussions (n=3), dlicitation interviews (n=13) and online
asynchronous discussion forums (n=3) using identical questions. Fifty students participated in
the study and the aim was to identify relevant barriers, motivators and facilitators to dairy and
low-fat dairy consumption. The results indicated that there was widespread lack of clarity
regarding amount of dairy/calcium required and whether students felt they were getting enough.
Major barriers to consuming dairy foods included short shelf life, storage issues, taste and
accessibility to dairy foods on campus. Major facilitators included constant reminders, knowing
immediate benefits, more accessibility and breakfast consumption.

The am of the final study was to improve socia support, self efficacy, outcome
expectations, self regulation and behavior related to dairy intake in college students using Social
Cognitive Theory (SCT). One hundred and ninety one students participated in the study which
included 8 week electronic mail intervention. Data collected included 7 day food records and for
dairy intake and questionnaires for SCT variables. The intervention resulted in significant
improvement in total dairy intake and use of self regulation strategies by college students.

Taken together, these results suggest that theory-based nutrition education interventions
can improve nutrition behavior in college students, a population prone to poor dietary habits.
Developing mastery experiences to improve self efficacy may enhance self regulatory skills like
goal setting, planning and monitoring to improve dairy intake in college students. Health care
providers should aim at dietary behavior modification via theory based intervention.
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CHAPTER 1

I ntroduction

The 2005 Dietary Guidelines for Americans recommends a minimum of three servings (24
ounces) of low-fat milk or equivalent dairy products per day for young adults (1). Thisintake is
associated with overall better diet quality (2-5) and severa health benefits (6, 7) conferred by
dairy and calcium from dairy products. There is a growing body of evidence to support the
beneficial role of dairy products, in particular, calcium from dairy products beyond prevention of
bone loss and osteoporosis (6, 7). Review of evidence on benefits of dairy consumption suggests
that adequate dairy intake as part of healthy diet is associated with weight regulation and reduced
risk of developing insulin resistance and hypertension (6, 7). Some studies also show an inverse
association of dairy consumption with certain types of cancers (7).

Despite the fact that dairy consumption may improve overall health, intake has declined
significantly across large portions (young adults, African Americans and females) of the
American population. This is more pronounced in young adults (2-4, 8). More than 80% of
Americans consume less than three servings per day (2, 4) with young adults consuming
approximately two serving per day (8) of dairy products. In addition, individuals who consume
below the recommended levels of dairy products do not meet the recommended intakes for
associated micronutrients such as calcium, phosphorus, and magnesium (2-4, 8). Evidence
suggests that adequate calcium requirements cannot be achieved from non-dairy food sources
(9), and young adults who consume three or more servings per day of dairy products in their
diets are more likely to meet micronutrient requirements (8). However, since regular fat dairy
product consumption is associated with high saturated fat intake, low-fat dairy product
consumption should be advocated by health professionals (2, 3, 8).

Emerging data on health behaviors in young adults who transition from high school to
college demonstrate that many of these individuals engage in poor dietary behaviors (10-14)
which put them at risk of rapid weight gain. These behaviors include low intake of fruits and
vegetables, high intake of fast foods, fried foods and binge drinking along with decreased

physical activity (10-14). Students are exposed to an environment in college which may put them
1



at risk of developing poor dietary patterns. Some examples of this environment include “all you
can eat” dining halls, easily accessible soda machines and high calorie junk foods (15).
Moreover, college students make food choices independently and may eat whatever is available,
predisposing them to unhealthy food choices (15).

Diet quality declines substantially by young adulthood (16, 17)— a period which
includes the college age population. Since eating patterns may develop early in life and persist
into adulthood (18-20), hedlthy eating habits should be encouraged from childhood through
college years. Moreover, poor dietary patterns and associated weight gain seen during college
years may increase risk of future health complications (21-23). Furthermore since more than half
of young adults have attended some college by 18 years of age (24), college students are ideal
targets and young adulthood is an opportune time to intervene and promote dairy intake to
improve dietary behaviors.

Theory based nutrition interventions which target psychosocial variables such as
perceived barriers, self efficacy, self regulation and outcome expectations may be an effective
approach in improving dairy intake in young adults. Research indicates that these variables may
be associated with adoption of healthy eating patterns in young adults (25). They form an
integral part of Social Cognitive Theory (SCT) which is the most commonly used hedth
behavior model in nutrition education interventions (26-28). SCT is framed by personal,
environmental and behavioral interactions to explain behavior and recognizes self regulation
(ability to regulate action pertaining to the behavior) and self efficacy (one’s confidence in self to
perform the behavior) as major determinants of behavior change (29, 30). According to Bandura,
(29, 30) individuals who adopt healthy behaviors have high perceived self efficacy for behavior
change and in turn employ better self regulatory skills and have high outcome expectations (i.e.
good or bad consequences resulting from the behavior). Social support is another construct of the
SCT model which impacts behavior via self efficacy. Health behavior change interventions
designed to improve these factors have been shown to positively modify behaviors related to
physical activity and diet in the young college-going population (31-34). Since studies specific to
the correlates of dairy intake in young adults indicate that personal and behavioral factors (taste
preferences, persona beliefs, availability of healthy foods, social support from family and

2



friends, and socioeconomic status) influence dairy intake (35-39), the SCT model of behavior
change may be appropriate model to use in this population.

The exact relationship between these psychosocial variables has not been studied widely,
but research suggests that social support may affect behavior via self efficacy and self regulation
and has little influence by itself on behavior modification. Outcome expectations may not
explain behavior beyond that explained by self efficacy. Self efficacy in turn has greater
influence on behavior via self regulation which is one of the most important determinants of
behavior in the SCT model (26-28, 31). According to Bandura, (29, 30) interventions focusing
on development of skills for goal setting, planning actions to attain goals, monitoring actions,
tracking changes and problem solving may help the target population in attaining self efficacy
for self regulatory skills which are essential to behavior modification. College students may lack
self regulatory skills needed to maintain healthy lifestyles and require social support for
maintaining healthful patternsin college years (25).

Most studies focusing on behavior modification in young college adults have targeted
physical activity (31-33), while relatively few have targeted dietary behavior (34) based on the
SCT model; these dietary interventions have had little impact. Since college students may
believe that they are invincible to nutrition related health problems and consider maintaining
healthy lifestyle difficult due to high perceived barriers (40-43), nutrition interventions in young
college adults using mixed models derived from several theories may be an effective approach in
modifying behavior (44-48). Addressing the nutrition beliefs of young college adults by
incorporating them in messages related to the key constructs of the SCT model may also prove to
be a more effective approach to understanding and altering nutrition related behavior (49).



Statement of problem

In summary, the transition period from adolescence to young adulthood is characterized by
decline in dietary patterns putting these individuals at risk of weight gain and poor health later in
life. These dietary patterns include increased intake of high fat foods, fast foods and alcohol
consumption in conjunction with low intake of whole grains, fruits and vegetables and dairy
products. Various factors are associated with the choice of foods, specifically dairy products,
made by young adults entering college. These factors are closely related to the environment in
which they live and personal beliefs that they hold which may trigger their behavior. Therefore,
there is an increased need to understand the interaction between these factors which can be
informed by theory based interventions. Health providers could then implement effective
nutrition intervention strategies to help college students make healthy food choices in their

environment.

Aimsand Objectives

The purpose of the current project was to assess and improve dairy and low-fat dairy intake in
college students by addressing mediating psychosocial variables from Social Cognitive Theory
(SCT) including social support, self efficacy, outcome expectations and self regulation.

Specific objectives included:

Study |

To evaluate the effect of a brief web-based nutrition education intervention grounded in Social
Cognitive Theory on self efficacy, outcome expectations, self regulation, behavior and intake
related to dairy intake in college students.

Study I

To identify relevant barriers, motivators and facilitators of dairy and low-fat dairy intake in

college students.



Study 111
To improve intake of dairy products in college students via nutrition education intervention and

to assess the effect of the intervention on SCT mediators of behavior change which include

social support, self efficacy, outcome expectations and self regulation.
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CHAPTER 2

Review of Literature

Current recommendationsfor dairy intake:

The current recommendation for consumption of dairy products according to the United
States Department of Agriculture 2005 Dietary Guidelines by young adults (>18yrs) is 3 cups of
low fat or fat free milk (24 ounces) or equivalent milk products per day (1). This
recommendation is based on the dietary reference intake (DRI) for calcium intake in young
adults (age 19 -30 years) which is 1000mg/day, established by the Food and Nutrition board
(FNB), Institute of Medicine (IOM) at the National Academy of Sciences (NAS) (2). The current
calcium DRIs for children up to 3 years of age is 500mg/day, for children aged 4 to 8 years is
800mg/day, for adolescents aged 9 to 18 years is 1300mg/day, for adults between 30 to 50 years
of age is 1000mg/day and above 50 years of age is 1200mg/day.

Recognition of the beneficial role of calcium in health in general; and more importantly
growing evidence from scientific research on importance of calcium in bone health during
developmental stages, led to changes in calcium DRIs in 1997 and culminated in current DRIs
and recommendation for dairy products by different age groups (1, 2). In addition to calcium,
several nutrients play a role in the development and maintenance of bone health including
protein, Vitamin D, Vitamin K, magnesium (3-6). Interactions between these nutrients is an
important factor in development of bones during childhood and adolescence, maintaining bone

health during adulthood and preventing osteoporosis during old age (2-6).

Dairy products as a sour ce of calcium and other nutrients:

Food is recognized as the preferred source of calcium in the diet (7-9) with dairy products
as an excellent source of calcium (8, 9). A plethora of research now shows that it is difficult to

achieve calcium DRIs without consumption of dairy products and intake of three or more than
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three servings of dairy products per day is necessary to meet the calcium DRI (2, 8, 9-11).
Fulgoni and colleagues (11) assessed data from the Continuing Survey of Food Intakes by
Individuals (CSFII — 1994-1996 and 1998) and National Health and Nutrition Examination
Survey (NHANES — 1999 — 2000) and determined that consumption of three or more than three
servings of dairy products was fundamental in meeting the DRI for calcium intake in all age
groups. These findings were corroborated by that of Ranganathan et al (12) who reported that
young adults who consumed three or more servings/day of dairy products met calcium
requirements and in addition had higher intakes of many nutrients present in dairy products, such
as magnesium, potassium, riboflavin, zinc, thiamin and many vitamins including vitamin A, D,
K, B-12, B-6. Data from national surveys indicated that those who consumed dairy products
below the recommended levels, specifically young adults (19-30yrs) did not meet the DRIs for
nutrients like calcium, magnesium, phosphorus (13) and potassium (14).

Other plant components present in plant sources of calcium such as oxalates and phytates
may decrease the bioavailability of calcium, thus making dairy products one of the best dietary
sources of calcium. (8, 9). Overall, dairy products supply 72% of calcium, 32% percent of
phosphorus, 26% of riboflavin, 23% of Vitamin A, 20% of Vitamin B12, 19% of protein, and
18% of potassium in the American diet (7). It is an excellent source of phosphorus, riboflavin
and Vitamin D (when fortified with Vitamin D) since ~ 20% or more of percent daily value is
achieved from one serving and is a good source of protein, niacin and vitamin A since it provides
between 10 to 19% of percent daily value of these nutrients (7). One cup of milk (8 ounces) or
equivalent amount of milk products like 8 ounces of yogurt or 1-1.5 ounces of cheese provides
~30% or more of the established DRI for calcium in young adults (1).

However, it isimportant to note that regular fat dairy consumption is associated with high
saturated fat (>10% energy) intake which exceeds the national recommendation (15-18). These
references are confusing. Conversely, low-fat dairy products (1% reduced fat or fat free milk)
intake is associated with saturated fat intake of less than 10% of energy intake, consistent with
recommended intake, without compromising the nutrient quality (12, 15-18). Since saturated fat
intake is associated with many chronic health problems (19), low-fat/fat free milk intake should
be encouraged.
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Health benefits associated with dairy intake:

Consumption of dairy products have been associated with a myriad of health benefits
mostly attributed to calcium, with a few benefits associated with other minerals and bioactive
components present in dairy products (20, 21). These benefits include the well defined role of
calcium from dairy in increasing bone mineral density during growth (22), attaining peak bone
mass during adolescence and young adulthood (23, 24) and preventing bone loss during the
aging process (25). Review of studies on dairy intake and obesity suggests that it may potentially
prevent weight gain in heathy individuals and/or accelerate fat loss in obese persons (26).
Furthermore, dairy intake is inversely associated with certain types of cancers like colon cancer
(27) and may reduce the risk of developing hypertension and high blood pressure when
consumed as a part of healthy diet (28). In addition to lowering the risk of developing
hypertension, dairy intake is associated with lower risk of developing various risk factors
associated with cardiovascular diseases and metabolic syndrome, including dyslipidemia, insulin

resistance and glucose intolerance (29).

Hypertension:

Clinicd trias like the PREMIER studies which include the DASH (Dietary Approaches to
Stop Hypertension) diet and observational CARDIA studies in young adults indicate the
association between healthy dietary patterns and reduced risk of developing a diverse range of
health problems (30-33). The DASH diet in the PREMIER trial (30, 31) emphasizes the
importance of including 3 servings of low-fat dairy products along with fruits and vegetables to
observe magnified effects on lowering systolic blood pressure and subsequent risk of developing
hypertension. Alonso et al (34) conducted a study in 5880 university graduates in Spain to
examine the association between total dairy, regular dairy and low-fat dairy intake and incidence
of hypertension. Consumption of low-fat dairy products was inversely associated with incidence
of hypertension. Most of the benefits of dairy intake in hypertension and blood pressure are
associated with other bioactive components present in milk and milk products (35) like casein
and whey proteins which act by inhibiting Angiotensin-1 Converting Enzyme; a key regulator of
hypertension. Similarly, the CARDIA study highlights the benefits of including three or more
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servings of dairy products in reducing the risk of developing of insulin resistance syndrome
(IRS), glucose intolerance and dylipidemias in young adults (32, 33).

Bone health:

Osteoporosis is a bone disorder in which bone quality and strength is compromised due to
low peak bone mass during early years of life. This condition is prevalent in the older segments
of the population in America; however younger individuals may also develop it (36). In the
United States, fractures related to low bone density are increasing in all segments of population.
Current costs related to this condition are approximately $17 billion with and it is estimated that
this figure may increase to $50 billion by 2040 (37-39).

Bone growth and development peaks during adolescence up to age 18 years in which bone
mineral content increases and maximum calcium deposition in the bones occur (40, 41).
Approximately 90% of the adult bone mass is attained by age 18 years (40, 41). By the mid
twenties and thirties bone mass continues to change and grow but at a slower pace than
adolescence (42-44). A calcium deficit resulting from low dietary calcium intakes can cause
weak skeletal development during infancy and adolescence due to inadequate mineralization
which results from low calcium deposition (45-49). Many studies have shown that risk of
fractures is high in children, adolescents and adults who have low peak bone mass and is
associated with lower consumption of dairy products and calcium intake in the diet (46-49) and
adequate intake of dairy calcium positively correlates with high bone density and peak bone
mass (50-52).

Body weight regulation:

An expanding body of evidence suggests that dairy calcium intake may have positive
effects on weight/fat loss and when consumed in adequate amounts (~ 3servings/day; Ca; ~
1300mg/day) coupled with energy restriction may reduce adiposity in obese individuals (53-55).
Dairy calcium consumption has been associated with prevention of excess weight and body fat
gain in adolescent girls (56, 57) and adults in midlife (58). Severa studies support an inverse
association between dairy calcium and body weight among different age groups (59, 60), BMI in
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children (61) and adults (62), weight gain in older adults (63), and waist-to-hip ratio in younger
adults (64).

One potential mechanism via which calcium may regulate adiposity has been
demonstrated in animal models and in in vitro studies. Briefly, low dietary calcium intake
increases intracellular calcium, thereby stimulating lipogenic gene expression and inhibition of
fat oxidation (65-68). Some human clinical trials suggest that high dairy intake increases fat
oxidation, aiding in weight gain prevention in heathy individuals or weight loss in obese
individuals (69-71). However, a definitive role of dairy products in weight regulation has not
been established since several other studies (72-80) do not support the role of dairy products in
weight regulation. Still, including adequate dairy products as a part of healthy diet may benefit
individuals due to better overall nutrient quality.

I mportance of adequate dairy intake in young adulthood:

Attaining peak bone mass:

Peak bone mass attained during early adulthood is a major determinant of bone health later
in life. Bone loss in late adulthood can be prevented or slowed down with healthy lifestyle. This
includes adequate calcium intake and nutrient balance in the diet (3-5) and enough physical
activity (40, 43, 56). Since gain in bone mass continues through the mid twenties and thirties
before stabilizing in the forties (40-44), it is essential that adequate dairy calcium consumption is
supplied through the diet so that bone health can be maintained. By the late forties and fifties,
bone mass begins to decline and bone loss accel erates after menopause (40-44). Studiesin young
adults indicate that adequate calcium intake (~1000 mg/day) is essential for bone health,
attainment of maximum peak bone mass in young adulthood and prevention of bone loss (81-
83). Matkovic and coworkers (84) examined the effect of supplemental calcium intake
(randomized clinical trial) and habitual dairy product consumption (observational cohort study)
on skeletal development of adolescents aged 15 years followed up to 18 years. They concluded
from the study that calcium supplementation and habitual dairy calcium intake had a positive
effect on bone acquisition; however in the dairy product group, milk intake exerted additional
beneficial effects on bone growth and expansion compared to calcium from supplements (84).
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The authors observed that the dairy group had higher protein intake than the calcium
supplemented group suggesting that that other nutrients in milk may have a beneficial role in
bone health. Though there are fewer studies to support the role of dairy product intake on bone
health in young adults (81), a number of studies in older adolescents support the beneficial role
of dairy calcium on accrual of bone mass (50, 51, 84) and provide evidence of the significance of
dairy consumption during these years on bone health in young adulthood (49, 85).

Weight gain and obesity — A Major health concern for young adults:

Despite differences in the incidence of overweight and obesity across race, gender and age
groups, recent statistics provide irrefutable evidence that weight management is a growing
concern for young adults (86). According to the 2003-2004 National Health and Nutrition
Examination Survey, the incidence of obesity [body mass index (BMI; kg/m?) >30] and extreme
obesity (BMI >40) in young adulthood (age 20-39 years) increased from 26.0 to 28.5% and 4.5
to 5.4%, respectively, over a 6-year period (86). Moreover, data from the National Longitudinal
Study of Adolescent Health showed that excess weight gain in adulthood began in older
adolescence and incidence of obesity was greater (13%) in those aged 19-26 years (87).
Overweight children and adolescents are more likely to become obese adults (88, 89). Recent
data on obesity trends in the US population suggest that adults ( >20yrs of age) are becoming
obese more rapidly than children and adolescents and by 2030 more than three quarters of US
adults will be obese; 100% of adults will be obese by 2048 (90). This trend in overweight and
obesity imposes major health, economic and social burdens on afflicted individuals as well asthe
nation (90-92).

Diseases such as diabetes once thought to arise during adulthood are now occurring in
children, adolescents and young adults possibly associated with overweight status during early
years. Studies on predictors of health problems in young adulthood suggest that those who are
overweight or obese during childhood and adolescence are at risk of developing major health
issues in young adulthood (93, 94) thus underscoring the need to implement weight loss

strategies in early stage of the lifespan.
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Dairy intake and prevention of weight gain in young adults:

Association of dairy intake with body composition:

Several studies show that consumption of dairy products may be linked to better body
composition in individuals (32, 62, 64). Brooks and coworkers (64) examined the association
between dairy and total calcium intake in 1306 young adults (mean age — 29.7 years) and
reported that low-fat dairy products and overal calcium intake was inversely associated with
waist to hip ratio in white males. The CARDIA study (32) of young adult population reported
that normal weight individuals consumed higher total dairy intake (2.84 servings/day) as
compared to overweight individuals (2.46 servings/day). Similarly, one study reported that fewer
individuals (mean age: 35 yrs; 20.5%) were overweight or had BMI >25 kg/m? in the highest
guartile of dairy product consumption group (>3 servings/day) compared to 43.5% individualsin
the lowest quartile (<1.6 servings/day) of dairy product consumption group (62). Because the
studies discussed above are observationa in nature, causal role of dairy in body composition
changes cannot be established.

Clinical trials:

Intervention studies indicate that increased dairy intake may be associated with weight
maintenance in normal weight individuals (76). One clinical trial in young healthy normal weight
adults did not find any changes in body weight and fat mass with dairy product intervention (76).
Though other lifestyle factors were not assessed in the study, the participants (n= 135) were
instructed to maintain an iso caloric diet ( <2200 kcal ) and were asked to increase intake of 1ow-
fat and/or fat free dairy products to bring their calcium levels to ~ 1000mg (median dairy group)
and ~ 1300mg/day (high dairy group) (76). In afollow up study of the same participants (n=51)
six months after the 1 year dairy intervention, Eagan et al (95) assessed the effects of dairy
intake on body weight, fat and lean mass. The results showed that calcium intake was higher by
341 mg/day from baseline (18 months ago), was maintained at ~1000mg/day and predicted lower
fat mass. These results suggest that adequate consumption of dairy over a period of time may

result in maintenance of body weight and body fat. These results could be used to encourage
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individuals who avoid dairy products due to weight concerns (96) to consume low-fat or skim

dairy products.

Dairy intake and healthy diet and lifestyle:

There is no substantial evidence to suggest that consumption of dairy products results in
body weight/fat loss in young adults. Studies that showed inverse association of dairy products
with measures of body composition in young adults (32, 62, 64) also showed positive correlation
between intake of dairy products and healthy dietary patterns in them. These patterns included
low dietary fat intake with high whole grain, fruits and vegetable consumption. Many of these
patterns and others such as regular breakfast consumption and increased physical activity have
been linked to weight management (97-103). Young normal weight adults who reported high
intake of total dairy products also consumed diets that were high in whole grain, fruits and
vegetable intake (32), Similarly, one other study reported that mean low-fat dairy product and
calcium intake were higher with lower intake of regular fat dairy product (0.75 servings/day;
847.8mg/day; 1.21 servings/day) in normal weight white males (64). Overweight individuals had
lower intake of reduced fat dairy and calcium with higher intake of regular fat dairy product
(0.44 servings/day; 791.7mg/day; 1.41 servings/day) even though total dairy product intake did
not vary substantially between normal weight (1.96 servings/day) and overweight individuals
(1.85 servings/day). However, the proportion of low-fat dairy product intake was much higher
(38%) in normal weight white males than overweight (23%), suggesting an association between
normal weight and headlthier lifestyle (64). Thus it is possible that since dairy product intake is
associated with healthy lifestyle in individuals it may indirectly aid in weight/fat regulation in

individuals.

Current estimates of dairy intake in young adults:

Despite the fact that dairy foods provide a package of nutrients essential for maintenance

of health, most Americans, notably young adults, are not meeting these guidelines (11-14, 64).

Examination of data from Continuing Survey of Food intake in Individuals (CSFII 1994-1996

and 1998) and National Health and Nutrition Examination Survey (NHANES 1999-2000)

showed that adults >19 years of age consumed less than 2 servings per day of dairy products and
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did not meet calcium DRI (CSFII:1.41 servings/day dairy, 787mg/day calcium; NHANES: 1.79
servings/day dairy, 899mg/day). More than half consumed less than 1 serving per day of dairy
products and did not meet even half of the DRI for calcium (CSFII (77%): 0.87 servings/day
dairy products, 596mg/day calcium; NHANES (69%): 0.80 servings/day dairy products,
572mg/day) (11). According to Ranganathan and collegeaues (12), only 20% of young adults
(19-28yrs) met the dietary guidelines for dairy products intake (> 3 servings/day) and of the
remaining 80% more than half (43%) consumed below 1 serving/day. Similarly, Brooks et al
(64) reported an average intake of 1.87 servings per day in young adults.

Dairy intake by type of dairy, race and gender:

Race:

Inadequate consumption of dairy products is more pronounced among those from African
American descent as compared to Caucasians (12, 13). Young African American adults in the
Bogalusa Heart study reported significantly lower total dairy product intake (1.22 servings/day)
as compared to Caucasians (1.63 servings/day). Similar to the findings from the Bogalusa Heart
Study, examination of national surveys (CSFII 1994-1996, 1998; NHANES 1999-2000) showed
that total dairy product consumption was lower in African American young adults (CSFI1:1.01
servings/day; NHANES: 1.46 servings/day) as compared to non African Americans (CSFII:1.57
servings/day; NHANES: 1.78servings/day) (13). In contrast to these two studies, Brooks et al
(64) reported only dlightly lower consumption of total dairy products in Caucasians (1.88
servings/day) as compared to African Americans (1.95servings/day). Research indicates that
African Americans have greater sense of perceived lactose intolerance (104) which may result in

low dairy product intake.

Gender:

Females consume lower amounts of dairy products than their male counterparts (12, 13,

64). In one study, total dairy consumption was significantly lower in African American women

(.19 servings/day) as compared to their male counterparts (1.27 servings/day). Surprisingly, in

Caucasian; women had higher intakes (1.66servings/day) as compared to their male counterparts

(1.59 servings/day) though the difference was not great (12). Similarly, one other study which
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examined data from CSFII 1994-1996, 1998 and NHANES 1999-2000 showed that women from
both races consumed lower amounts of dairy products as compared to their male counterparts.
Women in the CSFII study consumed 0.93 servings/day (African Americans) and 1.27
servingsg/day (Caucasians) as compared to their male counterparts (African American 1.09
servings/day, Caucasians 1.87 servings/day). Results from NHANES data showed women
consumed 1.20 servings/day (African Americans) and 1.53 servings/day (Caucasians) as
compared to their male counterparts (African American; 1.72 servings/day, Caucasian; 2.03
servings/day) (13). Similar findings were reported by Brooks et al (64) who showed lower total
dairy intake in women from both races (Caucasians, 1.73 servings /day vs. African Americans,
1.87 servings/day) as compared to their male counterparts (Caucasians, 2.02 servings/day vs.
African Americans, 2.03 servings/day) (64). These data suggest that interventions to improve
dairy intake in women are important since women are at higher risk of developing health

conditions related to low bone mineral density after menopause (36, 37).

Type of dairy:

It is important to note that national guidelines recommend low-fat or fat-free milk and
dairy intake for Americans over two years of age (1). Contrary to these recommendations, it is
evident that most young adults (43%) consume whole milk (3.25% milk-fat) with only 27%
consuming either 1% milk (8%) or fat free milk (19%) (12). One other study reported average
low-fat dairy intake of 0.61 servings/day in the study population (64). Moreover Caucasians
consumed higher amounts of low-fat dairy products (0.71 servings/day) as compared to African
Americans (0.34 servings/day). Research shows that those who meet the recommendations for
dairy product intake get more than half of it from milk consumption (12). In a study by
Ranganathan et al (12), those who reported consuming less than 2 servings of dairy products per
day, consumed most of it (37%) from mixed dishes and only 29% of dairy intake came from
milk consumption. In comparison, 60% of dairy products came from milk for those who reported
consuming more than three servings/day and only 12% of it coming from mixed dishes. This
indicates that those who consumed more milk may have been conscious of their intake and
intentionally increased milk intake in their diet.
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A significantly lower percentage of African Americans consumed milk, cheese and yogurt
(89%, 16% and 15% respectively) as compared to Caucasians (94%, 44% and 31%) (12).
Similarly, Fulgoni et al (13) reported that African Americans (CSFII 1994-1996 and 1998) had
lower intakes of milk (0.55 servings/day) and cheese (0.45servings/day) as compared to those
from other races (milk; 0.85servings/day, cheese; 0.68servings/day). Examination of NHANES
1999-2000 data showed similar results in which African Americans had lower intakes of milk
(0.70 servings/day) and cheese (0.75servings/day) as compared to those from other races (milk;
0.90servings/day, cheese; 0.84servings/day).

These findings suggest that total dairy product and type of dairy product consumption
varies across race and gender in young adults (12, 13, 64). Dairy consumption in general is lower
among African Americans and females as compared to individuals from other races and males,
respectively. Additionally, African Americans consume a greater amount of high-fat dairy
products as compared to Caucasians (64). A significant proportion of Americans are not meeting
the dietary guidelines for dairy consumption. Further, understanding the pattern of dairy
consumption in individuals who come from different races and belong to a particular gender can

help health professionals to design interventions accordingly.

Rationale for improving dairy intakein college students:

College enrollment increased by 23% since 1995 to 2005 with approximately 17.5
million US populations attending undergraduate institutions. Of these, ~40% of them were young
adults aged 18-24 who were enrolled in some college or university (105). Emerging data on
health behaviors in young adults who transition from school to college demonstrate that diet
quality is deteriorating in this population (106-113). Examples of these less healthful dietary
patterns include reduced intake of healthful foods such as whole grain, fruits and vegetable,
dairy, fiber with consequent increase in high fat foods, fast foods, sugar sweetened beverages
and alcohol intake. Furthermore severa studies demonstrate that dairy intake has particularly
gone down in college age population with a subsequent increase in consumption of sugar
sweetened beverages and sodas (114-116). These unfavorable dietary patterns are associated

with decreased physical activity, thus increasing risk of weight gain and other chronic diseases
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such as heart diseases, cancer, osteoporosis, diabetes and insulin resistance (117-120). Effective
college or university-based interventions to improve dietary behaviors including dairy product
intake could have a major impact in slowing or preventing the rising nutrition-related health
issues in the United States (92).

Tracking of dietary patterns:

Despite the fact that dietary patterns are changing during young adulthood studies indicate
considerable tracking of dietary patterns from adolescence to young adulthood and from young
adulthood to adulthood (121 - 123), suggesting that interventions during the college years can set
a path for beneficial dietary behaviors lasting into adulthood. Dietary habits may be established
early in life (121-123) since dietary patterns remain unchanged to a large extent in later years.
Lien et al (121) reported that 70% of subjects at age 14 years had not changed their dietary
patterns by age 21 years for fruits, vegetables and sugary foods intake. Another 18-20 year
follow up study of soft drinks tracking in adolescents reported that tracking of soft drink intake
from age 15 to age 25 and from age 25 to age 33 was moderate to high, however from age 15 to
33 waslow (122).

Though some studies suggest that dietary patterns are established in childhood or
adolescence (121-123), many others have shown that dietary habits are constantly changing such
that consumption of unhealthy foods has increased and healthy food has decreased (124-127) by
the time adolescents transition into young adulthood. The new environment in which young
adults are placed when they start college may overpower established habits and influence dietary
choices toward less hedlthful patterns. Strong and colleagues (128) reported that students had
poor time management skills and sluggish attitude towards healthful eating in spite of enough
time on hand.

Factorsinfluencing the dietary patter ns of college students:

Complex interactions between the social, environmental and personal factors influence an
individual’s behavior. The period of 18 to 25 years of age is typically defined as “emerging
adulthood” which is distinct from adolescence and young adulthood (129). This period is
characterized by that of change and exploration in which these individuals are ready take risks
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despite knowing the hazards since they want to experience everything before they enter the phase
of young adulthood (>25 years and early thirties) and are till in the phase of identity seeking
(129). Thus targeting this population to modify dietary patterns to incorporate heathy lifestyle
may be effective since they may be receptive to suggestions and advice as opposed to older
adults. As college students move from home to college dormitories, they face chalenges for
which they may not be prepared. Thus dairy intervention at this time may help college students
make healthy food choices in the environment that they livein.

College environment:

“Eating All you can”

The environment to which students are exposed in college puts them at risk of developing
poor behaviors characterized by poor dietary patterns and accompanying limited physical
activity levels (106-113). One of the magjor characteristics of the college environment which may
influence students to make poor dietary choiceis“al you can eat” dining halls which are packed
with energy dense food choices (128, 130). Levitsky et al (130) demonstrated that eating energy
dense “junk foods’ and consuming meals in the “al you can eat” dining halls, explained most
(58%) of the variance in weight gain seen in college population. In recent years more young
adults are obtaining higher energy intake in meals consumed at restaurants (131) and are
consuming high amounts of pizzas and burgers with a decrease in milk and other healthful food
products. College campuses are filled with restaurants that offer fast foods which are cheaper and
convenient. Snacking has increased significantly in this age population (132). According to one
study, the total number of snacks per day increased by 14% and total amount of energy from
each snacking occasion increased by 26% in young adults between 1977-78 to 1994-1996.
Beverage intake that included sweetened drinks and alcohol consumption increased from 14.3 %
and 10.0% to 15.7% and 12.5% respectively. Simultaneously milk consumption in young adults
went down from 8.8% to 5.8% (132).

22



Preparing your own meal:

Hull and coworkers (133) assessed 171 freshman and sophomore students who lived on-
campus and off-campus for a year for body weight and composition changes. Students living off
-campus had significantly lower percentage body fat (31.0% vs. 33%) and had higher fat free
mass (37.2% vs. 36.1% ) as compared to those living on-campus (133). This indicates that
campus environment may promote unhealthy dietary patterns resulting in unhealthy body
composition changes. Typicaly students living on-campus in dormitories do not get the
opportunity to cook their meals and may have to settle for anything that is available. Research
indicates those who prepare their own meals have healthier diet patterns (134). Those who live
off campus get the opportunity to cook for themselves and may have better diet quality.

Vending machines:

Easy access to vending machines with sodas is another contributing factor to poor dietary
patterns (128, 130). College students report consuming high amounts of sugar sweetened
beverages (113, 135), thus warranting limited access to these sources on college campuses or
replacement with healthier choices such as low-fat dairy drinks. Research indicates that vending
machines are associated with beverage intakes in middle school children (136) and this concept
can be applied to college students as well. Availability of dairy foods at meal times is positively
associated with intake (137-139), therefore making dairy foods available on campuses like in

vending machines may improve intake in college students.

Personal factors:

Body image

Body image and satisfaction are important concerns in college students and specifically in
females who transition to college. Concerns about body weight gain lead to disordered eating in
many college students which can lead to excessive weight gain (140-142). Some approaches to
losing weight by students include on-again, off-again dieting which can lead to excess food
intake and thus subsequent weight gain. Pliner et al (140) reported average weight gain of
approximately four kilograms in those who were living on-campus and had restrained eating

23



patterns vs. approximately 1.5 kilograms in overall study population. Similarly, Lowe and
colleagues (141) reported that those who were on diets to lose weight gained three times the
weight of those who never went on diets. Delinsky et al (142) reported that weight gain in
college students was not related to dieting; however disordered eating including binging and
purging increased during the college years and was associated with poor body image. Moreover,
dieting predicted disordered eating patterns in college students who had low self esteem and
body image (142). Concerns about weight gain and self esteem during college years increased
significantly leading to unhealthy restrained eating patterns. College students tend to avoid dairy
intake as concerns about weight gain, and calorie intake increase (96, 143). Moreover, binge
eating and substance abuse which increase during college years are negatively correlated with
dairy intake (143). College students should be encouraged to consume low-fat or non-fat milk
which are low in cholesterol and fat instead of completely avoiding dairy products.

Perceived stress and personal beliefs:

Perceived stress among college students is high (144, 145) and has been shown to affect
the types and amounts of food consumed by them. Typically perceived stress is associated with
less desirable dietary practices in college students (146-149). Liu et al (149) explored the
relationship between depression, stress and intake of certain types of foods in college students
and reported that high stress and depression was associated with low intake of fruits and high
intake of snacks. Students who leave home to attend college have increased autonomy as they
adjust to a new physical environment as well as a new social circle, aong with different rules
and expectations for academic success. Stressors for traditional (aged 18-24) college students
include academic performance, parental pressure, roommate problems, relationships with
boyfriends or girlfriends and dealing with substance abuse in friends (150). Other than perceived
stress personal beliefs may also influence dairy intake in college students. One study assessed
correlates of dairy product intake in adolescents and demonstrated that personal factors such as
taste preferences and personal health beliefs may affect dairy intake (137). Those who liked the
taste of milk were likely to consume it regularly. In addition, those who were heath conscious;

had higher self efficacy for milk consumption and consumed milk more often (137).
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Social factors:

Social support is very important in determining dietary patterns in young population (137-
139, 143, 151-153). Parenta support is one of the major factors that play a role in the
development of healthy dietary patterns in adolescents before they leave home to go to college.
When college students' move to dormitories there is a shift in this support wherein support from
friends increases. One study that examined the correlates of dairy product consumption in
adolescents reported that those who were not strongly connected to their families had lower dairy
consumption (143). College students need constant reminders for healthful eating and seeing
others consume healthy meals is one way of being reminded. Studies on associations between
dairy intake and environment support the role of parent modeling in improving dairy product
consumption in young population (137- 139). Consumption of alcohol increases in college
students while consumption of healthful foods decreases (106-1110). Social support for
healthful eating practices may be lacking in college students. Socio-economic status is another
important factor in development of healthy dietary patterns and is associated with dairy product
intake (151-153). Higher education and higher socio-economic status are associated with more
healthful eating patterns including higher dairy product consumption (151-153).

In summary, the complex interactions between social, personal and environmental factors
contribute to the development of dietary patterns in college students, which may lead to
unhealthy behaviors that are indirectly associated with low dairy product consumption.
Therefore, to improve dairy product intake in this sector of the population these factors should be
targeted. Since dietary patterns can be tracked from childhood to adolescence and adol escence to
young adulthood and subsequently in older adults, interventions in the college setting may help
to establish or maintain healthful habits that will continue into adulthood.

I mportance of theory based interventionsto promote healthful behavior:

Health behavior is a complex entity which is influenced by various factors including the
socia and physical environment and persona beliefs. Interventions to promote health that are
based on theory are more effective than non theory based approaches since they can help to
identify the processes via which a behavior is adopted (154, 155). Health promotion
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interventions based on theories work by first recognizing the problem and then identify the risks
associated with the behavior and finally categorize the “mediating variables’ that are associated
with the behavior. A successful theory based intervention focuses on changing the mediating
variables which strongly influence behaviors. Baronowski et al (156, 157) posited the “ mediating
variable” framework, which states that an effective intervention will change the mediating
variables significantly and this in turn will produce a significant change in the desired behavior.
Behavior modification based on mediating variables will be unsuccessful without significant
change in the mediating variables (157).

Interventions based on theory have had limited impact on behavior (nutrition or physical
activity). This may be because no one theory perfectly predicts behavior, interventions are not
focusing on changing the mediating variables, or the mediating variables are not related to the
behavior in question (156-158). A review of nutrition and physical activity studies suggested that
moderators (characteristics which cannot be controlled by intervention) such as gender, age and
biology may affect health behaviors, decreasing the ability of health behavior theories to fully
explain behavior (158). For example, one theory may be more effective for boys but not for girls
or one theory may work in young adults but not in an older population. Therefore, interventions
based on theory should test the theory on a target population first and then tailor it according to
the population. Since constructs from different theories may overlap and each theory is limited
in explaining and modifying behavior, integrating theories may be a better approach in effective
health promotion interventions related to nutrition and physical activity (158-160).

Conceptual modelsfor behavior change:

Several models for behavior change interventions have been proposed (154, 158, 161, 162)
by different researchers. These models include constructs or determinants of behavior change
which often overlap (154, 158, 161, 162) and have been used widely in behavior interventions.
The most commonly used theories in nutrition education research include the Health Belief
Model (HBM) and the Social Cognitive Theory (SCT) (154, 158, 161).
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Health Belief Moddl:

Hedth Belief Model (HBM) model was first developed in 1974 and has the longest history of
use in behavioral research, evolving over time. The main constructs include perceived
susceptibility (one's belief in the chances of getting the condition), perceived severity (one's
belief the condition is serious), perceived benefits (one's belief in the chances of achieving
positive outcomes), perceived barriers (one's belief how easily the action can be taken), cues to
action (events that can motivate to perform the action) and self efficacy (confidence that they can
do it) (158, 161). HBM attempts to predict health-related behavior in terms of certain belief
patterns. HBM is based on the understanding that people will take heath-related action (e.g.
increase low fat dairy intake) if they think that a negative health condition (i.e. osteoporosis) can
be avoided, have positive expectations that by taking a recommended action they will avoid the
negative health condition and believe that they can successfully take a recommended action (i.e.
self efficacy). Several studies in adolescents, young adults and adults which targeted
osteoporosis prevention (one of the main diseases of old age), used Health Belief Model to
improve calcium intake (163-166). Positive changes in perceived severity and susceptibility to
osteoporosis predicted behavior change. Perceived benefits of improved calcium intake and
improved self efficacy for increasing calcium aso predicted behavior change in these studies
(163-166). Perceived severity, susceptibility, benefits and self efficacy are important mediating
variables in Health Belief Model (158, 161). However perceived barriers and self efficacy from
HBM predicts the most variance in behavior related to calcium and exercise (165, 166).
Schmiege et al (166) used the HBM model as a base and integrated constructs from Social
Cognitive Theory and Theory of Planned Behavior to increase the predictability of a model for
behavior change in college students. They concluded from the study that the model predictability
did not increase; however from the health belief model, barriers predicted most of the variancein
calcium consumption (6%) and exercise (11%). Self efficacy in the study predicted 15% and
19% of variance in predicting calcium intake and exercise respectively (166). College students
have low self efficacy and high perceived barriers to healthful eating (167), which may prevent
them from heathy eating. While research using HBM has addressed perceived severity,
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susceptibility, benefits and self efficacy from HBM (163-166) little research has addressed cues
to action from this model.

Social Cognitive Theory

Socia Cognitive Theory (SCT) is commonly used for nutrition education interventions
across diverse population groups (161). Based on Bandura' s theory of “reciprocal determinism”,
SCT isframed by environmental, personal and behavioral interactions to explain behavior in an
individual (168). The key constructs of this model include self efficacy (one’s confidence in self
to perform the behavior), self regulation (ability to regul ate action pertaining to the behavior),
outcome expectations (i.e. good or bad consequences resulting from the behavior) and social
support to perform a desired behavior (161, 168). According to Bandura (168,169), individuals
who adopt healthy behaviors have high perceived self efficacy for behavior change and in turn
employ better self regulatory skills and have positive outcome expectations (i.e. good or bad
consequences resulting from the behavior). Self regulation is a multi-component process which
involves goal setting, goal monitoring, problem solving and decision making and is an important
construct of SCT model including self efficacy (168, 169).

Published research demonstrates that college students may lack self regulatory skills and
that self efficacy, outcome expectations and social support are essential for maintaining healthful
patterns during college years (128). Interventions designed to target these factors may positively
modify behaviorsin young adults who arein college (170-174). Rovniak et al (170) reported that
SCT model explained 55% of variance in physical activity in young college students. Self
efficacy and self regulation had greatest effects on behavior with social support and outcome
expectations having small effects. Similarly, Saliset al (171) reported self efficacy, socid
support and outcome expectation as potential mediators of behavior change in college students.
Schnoll et al (172) reported that self regulation and self efficacy are important predictors of
dietary fiber intake in college students. Though most studies using SCT in college students have
focused on physical activity (170, 171), SCT is one of the most commonly used modelsin
nutrition education and behavior studies (172, 175 -177) and explained 30-60% variance in
behavior related to nutrition (175-177). The key constructs of the SCT model are some of the
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factors associated with college students' behaviors and thus interventions based on SCT model
maybe effective in positively modifying dietary behaviors.

Summary

Young adults consume substantially below the recommended levels of dairy products.
Dairy product intake is associated with many health benefits including attaining peak bone mass
and potential weight regulation, both of which are important in this age group (18-24 years). The
college environment plays a pivotal role in influencing choices related to dietary patterns in
young adults. Nutrition interventions at this stage of life can set a trajectory for healthful eating
during adulthood since dietary patterns track from childhood to adolescence, adolescence to
young adulthood and young adulthood to adulthood (121 - 123). Theory based nutrition
education can have significant impact on behavior because mediating variables that are
connected to behaviors can be targeted. Social Cognitive Theory is one of the most commonly
used theories in nutrition education and relies on social, environmental and personal interactions
for behavior change. Important constructs such as self regulation, self efficacy, social support
and outcome expectations are the main mediating variables. Research on correlates of dairy
products intake indicate that these constructs from SCT may influence dairy product intake in
college students, thus targeting them may have significant impact on behavior related to dairy
product intake. Since college students may believe that they are invincible to health problems
distal in nature and have low perceived susceptibility and severity and high perceived barriers to
dairy product intake, messages related to these constructs from Health Belief Model can be

incorporated in outcome expectationsin SCT model for an effective intervention.
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CHAPTER 3

Web based Nutrition Education Intervention Improves Self Efficacy and Self Regulation Related
to Increased Dairy Intake in College Students

To be submitted to the Journal of Nutrition Education and Behavior
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Abstract

OBJECTIVE: To improve social support, self efficacy, outcome expectations, self regulation
and behavior related to dairy intake in college students using Social Cognitive Theory (SCT).
DESIGN: Experimental design. SETTING: University campus. PARTICIPANTS: 294 college
students, Mean+SE age: 20.2+0.1yrs. INTERVENTION: Intervention group (n=148) and
Comparison group (n=146). Data collected included measured height and weight, dairy intake
from food records and SCT variables from questionnaires administered in January 2006 and
April 2006. A 5-week electronic mail intervention was conducted. MAIN OUTCOME
MEASURES: Changesin dairy intake and SCT variables (socia support, self efficacy, outcome
expectations and self regulation). ANALY SIS: Multivariate analysis of covariance, with age and
gender as covariates; p<0.05). RESULTS: Ninety two percent of subjects (n=135 intervention,
n=136 control) completed the intervention. Dairy intake from food records did not differ
between groups at baseline or follow-up (baseline, all subjects. Mean+SE low-fat dairy
0.45+0.05 servings/day; MeantSE total dairy 1.44+0.06 servings/day). Compared to controls
after intervention, subjects in the intervention group reported more frequent perceived
consumption of dairy (p=0.003), improved use of self regulation strategies (p=0.038) and self
efficacy for consuming 3 servings/day of dairy (p=0.049). CONCLUSION: A web based
intervention in college students improved some SCT variables necessary for promoting future
increases in dairy intake in this vulnerable population. Future research should target social

support which isimportant for behavior change and maintenance in college students.

KEYWORDS: Socia cognitive theory; young adults; dairy intake; self efficacy; self regulation
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I ntroduction

A minimum of 3 servings per day of low-fat or fat free milk or equivalent dairy products is the
recommended intake for young adults (1). This intake is associated with better overall nutrient
quality of the diet (3) and health benefits (4) conferred by nutrients and bioactive components in
dairy products. Despite the fact that dairy foods, primarily non-fat dairy products, have been
associated with health benefits, total dairy product (including low-fat and regular fat)
consumption has declined significantly in the American population (4-6).

Several studies have shown that eating patterns develop early in life and persist into
adulthood (7-9); poor dietary patterns manifested during childhood and adolescent years are
associated with poor health in adulthood (10-12). For example, weight gain and obesity,
associated with many co-morbidities (13), may begin early in life and continue into adulthood
(14-15). Hence, strategies to improve health status such as modifying behavior to incorporate
healthy eating patterns should be implemented during early stages of the lifespan.

The dietary habits and eating patterns of young adults in college are influenced greatly by
personal and environmental factors, including taste preferences, persona beliefs, availability of
healthy foods at meal time, social support from family and friends, and home environment (16-
21), among other factors. Therefore, creating an environment in which healthy food choices that
promote positive health behaviors can be easily made by young adults attending college is
warranted.

Theory based nutrition interventions may be an effective approach to impact behavior
related to nutrition since they provide basis for understanding factors related to behavior (22,23).
Published studies demonstrate that college students may lack self regulatory skills but that self
efficacy, outcome expectations and social support are associated with maintenance of healthful
patterns during college years (24). Interventions that have targeted some of these factors have
shown positive impact on modifying behaviors in young adults who are in college (25-28). Self
efficacy (one’'s confidence in self to perform the behavior), self regulation (ability to regulate
action pertaining to the behavior), outcome expectancy (good or bad consequences resulting

from the behavior) and socia support (emotional support from family and friends to perform the
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behavior) are key psychosocial constructs of Social Cognitive Theory (SCT), which is
commonly used theory in nutrition education interventions (29-32).

The internet is an efficient way to promote behaviors in college students since most of
them have access to internet and emails in universities, can be reached easily, and are familiar
with online course management systems. Research shows that internet-based interventions are
effective in promoting behaviors and are well accepted by college students (28). The primary
aim of this study was to evaluate the effect of a web based nutrition education intervention
grounded in the SCT on measures of self efficacy, outcome expectations, self regulation,

behavior and intake related to milk and milk product consumption in college students.

M ethods

The study protocol was approved by the Institutional Review Board for Human Subjects Testing
at Virginia Polytechnic Institute and State University (VPI&SU), Blacksburg, VA (APPENDIX
A, page # 115). Informed consent was obtained from each participant prior to participation in the
study (APPENDIX A, page # 116).

Setting

A land grant, research-intensive university in alocation in the mid-Atlantic region of the United
States served as the setting for this study.

Recruitment

Participants were recruited from a personal health class (total enrollment for two sections, one
residential, one internet-based~1000 students) in the spring 2006, semester. A recruitment
announcement was placed on the course website during the first week of class, and a descriptive
flyer was sent via electronic mail to all students enrolled in the course. In addition, the principal
investigator visited the residential class to describe the study, answer questions, and encourage
participation. Exclusion criteria were not applied. Participant number was not limited, and
participation was not mandatory. Participants received 15% of total class points for the



residential section and 30% of total class points for the online section of the course. Alternative
projects to earn equal credit were offered to students who did not elect to participate in the study.
Participants

Two hundred ninety four participants enrolled in the study. Of these, 55% were female
and 45% were male. The majority of participants were Caucasian (82%), while 11% were
Asian/Pacific Islander and 5% were Black/African American. This racia distribution was
representative of the undergraduate student population at VPI&SU. Participants in the study
were enrolled in al collegesin the university and represented 50 different majors.

None of the participants were underweight (0%). Most participants (69%) were of normal
weight [body massindex (BM1)=18.5-24.9 kg/m?], 25% were overweight (BM1=25-29.9 kg/m?),
and a small proportion (6%) were obese (BMI==30.0 kg/m?) based on self-reported height and
weight. Using a random number generator, participants were randomly assigned to either the
intervention group (n=148) or the comparison group (no intervention; n=146).

M easures

Demographic variables and health history. Participants completed a standard questionnaire
that included information on age, gender, race, ethnicity, and college major. Participants aso
completed a health history questionnaire (APPENDIX A, page # 124 and 132).

Anthropometric measures. Fasting (overnight and minimum of eight hours since last meal)
body weight, height and waist circumference (WC) measurements were made with subjects
wearing lightweight clothing and no shoes. Weight (kg) and height (cm) were measured using a
balance beam (Seca, Hanover, MD) scale with a stadiometer. Waist circumference (cm) was
measured three times at the narrowest curve between the ribcage and hip bone above the belly
button using a non-stretchable measuring tape. Measurements were averaged, and the mean
value was used in statistical analyses. Body mass index (kg/m?) was calculated (APPENDIX A,
page # 139).

Food record for dairy servings. Participants completed a 7-day food record (APPENDIX A,
page # 138). A detailed instruction sheet was provided to each participant to assist in completion
of food records (APPENDIX A, page # 136). Instructions included a list of examples for the

correct recording of popular food items, including serving sizes. Participants were asked to
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record their food intake using standard serving sizes along with the timing and location of the
meal. Dairy servings from food records were calculated based on MyPyramid (33). Dairy
products included milk, cheese, yogurt, ice cream, pudding and milk-based smoothies. Regular
dairy and dairy products were defined as products made with > 1% milk fat. Low-fat dairy and
dairy products were defined as products made with =1% milk fat. Total dairy intake was
calculated as the sum of regular and low-fat dairy and dairy products. Servings of dairy from
mixed meals were determined by calcium content equivalent to 1 cup of milk (8 ounces), or
~300 mg of calcium (33).

Perceived dairy intake. Each participant reported on a 5-point [never (1) — seldom (2) —
occasionally (3) — often (4) — repeatedly (5)] scale their perceived intake of dairy. The following
item “In the past 3 months, how often did you eat more dairy foods” was included.

Social Cognitive Theory Variables

Questions for the measuring the predictors of SCT variables including social support, self
efficacy, outcome expectations (positive and negative) and self regulation were adapted from a
validated health beliefs survey to measure eating behaviors (32) (APPENDIX A, page # 124).
Social support. Socia support was measured using a 5-point strongly agree (5) — strongly
disagree (1) scae (APPENDIX A, page # 127). Participants rated their perceived support from
family members and friends regarding dairy and low-fat dairy intake for three items which
included: “My family/friends try to eat low-fat dairy foods,” “My family/friends eat or drink at
least 3 servings of dairy foods everyday” and “My family/friends have told me that they want to
eat or drink more dairy foods’. Responses were averaged for socia support from family
(Cronbach’s a= 0.58) and friends (Cronbach’s a= 0.56).

Self efficacy. Self-efficacy was measured using a 100-point scale to rate “How certain are you
that you can” for four items (APPENDIX A, page # 129). Possible responses ranged from
certain that |1 cannot (1) — somewhat certain | can (50) — certain that | can (100). Statements
included “Drink or eat at least 3 servings of dairy foods each day,” “Drink 1%, ¥2 %, or fat-free
(skim) milk instead of higher fat milk,” “Eat low-fat cheese products (such as cottage cheese,
sliced cheese, etc.)” and “Choose smoothies with less sugary and/or high-fat ingredients’. The
score of the first item was analyzed by itself as self efficacy for “dairy foods’. The average of
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responses for the other three items was calculated to produce a total score for self efficacy for
low-fat dairy (Cronbach’sa= 0.79).

Positive and negative expectations. Participants rated on a 5-point strongly agree (5) — strongly
disagree (1) scale their expectations as a result of behavior change (i.e., increase dairy and/or
low-fat dairy) (APPENDIX A, page # 131). Positive expectations included three items. “I will
lose weight,” “My heath will improve” and “I will be less likely to gain weight”. Negative
expectations included three items: “Finding healthier foods on campus will be a lot of trouble,”
“1 will have to spend too much time keeping track of what | eat” and “The food | eat will not
taste good”. Average scores for the three items constituting positive expectations (Cronbach’s a
= 0. 81) and negative expectations (Cronbach’s a= 0.58) were calculated for each participant.
Self regulation. Each participant reported on a 5-point [never (1) — seldom (2) — occasionally (3)
— often (4) — repeatedly (5)] scale, how often in the past three months he/she used self regulation
strategies to consume low-fat dairy and dairy in his’her diet (APPENDIX A, page # 128).
Strategies included “In the past 3 months, how often did you plan to drink or eat at least 3
servings of dairy foods every day” and “In the past 3 months, how often did you keep track of
how many servings of dairy foods you eat each day”. The average of the responses for these
items was used as the self regulation variable (Cronbach’s a= 0.68) for each participant.

Testing protocol. Data were collected at two points — January 2006 and May 2006. Technicians
were trained to measure height, weight and WC by an American College of Sports Medicine
director of Preventive and Rehabilitative Exercise Program (PD), according to guidelines of the
American College of Sports Medicine for Exercise Testing and Prescription (34). Food records
and questionnaires based on SCT were collected before the intervention and after the
intervention during body measurement sessions.

Inclusion Criteria

Only participants who participated in data collection at the beginning of the study (January 2006)
were eligible to participate in the second data collection period (May 2006), because paired data
were required for data analysis. Subjects who completed data collection at both intervals were

included in final analyses.
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| ntervention

Participants were randomly assigned to intervention or comparison groups after baseline data
were collected. The intervention addressed self efficacy, outcome expectations, self regulation
and self reported behavior for dairy and low-fat dairy and dairy products. Intervention
components were delivered via a unique online course developed specifically for the study.
Participants assigned to the intervention group (n=148) were added to the user list for the course
and received messages via electronic mail sent to their University email addresses through the
online course management system. After completion of baseline data collection, intervention
components were delivered in modules, with one module per week for five weeks (APPENDIX
A, page#141).

Table 1 shows the intervention components in relation to the SCT model. The
comparison group did not receive any form of intervention. Intervention topics included:
importance of dairy/low-fat dairy intake in young adulthood (e.g., “calcium and bone health,
calcium and weight regulation”); how to increase dairy/low-fat dairy intake in the diet (e.g.,
increasing intake of dairy-based smoothies, yogurt, cheese); recommended amounts of
dairy/low-fat dairy servings to meet calcium requirements (e.g., number of dairy/low-fat dairy
servings recommended by the United States Department of Agriculture guidelines;, nutrient
density per serving of dairy/low-fat dairy); availability of dairy/low-fat dairy on campus (e.g.,
nearby grocery stores and dining halls where dairy/low-fat dairy is available; brands that are
available) and measuring intake to compare actual intake to recommended intake. For each
topic, a variety of information was provided in short, attractive educational “flyers’. Links to
credible internet-based information were also provided (APPENDIX A, page # 150).

Information was sent via electronic mail to participants every day for the first three
weeks, tapering to once each week for the final two weeks of the intervention (APPENDIX A,
page # 141). Email messages tapered to one per week after three weeks due to fatigue reported
by the participants. Participants were encouraged to complete daily behavior checklists that
included target behaviors and were subsequently provided with tailored feedback. Participation
for the completion of behavior checklists was encouraged with $20 gift drawings. Participants
who completed all checklists for each week were entered into the drawing for that week.
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Statistical Analyses

Data were analyzed viathe Statistical Package for Social Sciences (SPSS) for Windows (version
15.0; Chicago, IL, 2006). The items in socia support, self efficacy, and self regulation and
outcome expectations (positive and negative) variables were averaged before computing the
change score. Change scores for variables were computed by subtracting the post-intervention
values from the baseline values. The change in SCT variables in intervention and comparison
group were analyzed using multivariate analysis of covariance (MANCOVA) with age and
gender as covariates. Self reported behavior change from the questionnaire was analyzed with
the SCT variables. Changes in dairy and low-fat dairy servings from the food record were
computed in the same way as change in SCT variable. Dairy servings from post intervention
were subtracted from baseline values. Separate MANCOV A analyses were conducted to analyze
the effect of the intervention on dairy and low-fat dairy intake from food records. Statistical

significance was set at p<0.05.

Results

Study Population

Ninety two percent of the study participants completed the study (n=136 for comparison group,
n=135 for intervention group), with no significant differences between groups for attrition.
Mean+SE age of the participants at baseline was 20.2+0.1 years. There were no significant
differences at baseline between intervention and comparison groups for gender, for age (yr),
body weight (kg), WC (cm), BMI (kg/m?), total dairy intake, low-fat dairy intake, or the
combined SCT variables at baseline (Table 2)

Effect of Intervention on Total Dairy and Low-fat Dairy Intake from Food Records

Mean (adjusted+SE) low-fat dairy intake decreased by 0.03+0.06 servings/day in the comparison
group and 0.01+0.06 servings/day in the intervention group. Mean (adjusted+SE) total dairy
intake decreased by 0.11+0.08 servings/day in the comparison group and 0.12+0.07 servings/day
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in the intervention group. There was no significant difference in change in total dairy intake or
low-fat dairy intake between groups (comparison vs. intervention) after the intervention.

Effect of the Intervention on Social Cognitive Variables

Table 3 summarizes the estimated meant+SE change for the SCT variables in the comparison and
intervention groups. A oneway MANCOVA was conducted to determine the effect of
intervention on changes in SCT variables (i.e, socia support, self efficacy, outcome
expectations and self regulation) while controlling for age and gender. The multivariate test
revedled significant differences between groups (intervention vs comparison) on the combined
dependent variables, Wilks A = 0.930, F (8, 260) = 2.436, p =0.015. Age and gender did not
show any significant influence on dependent variables. SCT variables which significantly
differed between groups are described below.

Social support. There were no significant differences between groups (comparison vs
intervention) for change in socia support for dairy (total and low-fat dairy) from family and
friends.

Sef efficacy. There was significant group difference (comparison vs. intervention) in self
efficacy for total dairy intake F (1, 267) = 3.900, p=0.049 (Table 3). Participants in the
intervention group reported significant improvement on self efficacy to increase total dairy
intake to at least three servings/day (p<0.05). However self efficacy for low-fat dairy intake did
not improve in the intervention group and there was no significant group difference in self
efficacy for low-fat dairy intake F (1, 267) = 0.894, p>0.05.

Positive and negative outcome expectations. There were no significant differences between
groups (comparison vs intervention) for change in positive expectations and negative
expectations after the intervention.

Self regulation. The intervention group showed significant improvement in the use of self
regulation strategies to consume at least three servings of dairy every day after the 5-week
intervention as compared to control group F (1, 267) = 4.360, p=0.038; (Table 3).

Self reported perceived dairy consumption. Participants were asked “In the past 3 months,

how often did you eat more dary foods’. The intervention group showed significant
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improvement as compared to the comparison group in perceived dairy intake F (1, 267) = 8.753,
p=0.003.

Discussion

This study reports the effects of a web based intervention to promote self efficacy, self
regulation, intent and behavior related to dairy intake in college students. Studies using web
based interventions have reported that this method is well accepted by college students (28).
Suminski et al (28) reported in one study that web based intervention improved knowledge and
self regulation skills related to physical activity in college students. The intervention included
email messages regarding information on dairy intake primarily. Additionally, credible links to
resources on the World Wide Web were provided to the students, and fact sheets providing more
detailed information related to email messages were posted on the course website. Online
behavior checklists were used to promote self-regulation.

Although no changes were observed in the main outcome variable of dairy intake in this
study sample, results showed positive and encouraging effects of the intervention on mediating
SCT variables which included self regulation and self efficacy at the end of five weeks. This
suggests that the internet based intervention may have been well received by the participants.
Participants in the intervention group reported that they were more likely to use self regulation
strategies and showed significant improvement in self efficacy to increase dairy intake than those
in the comparison group.

Moreover, these findings support the importance of self regulatory skills, such as god
setting and self monitoring, and self efficacy for initiation and maintenance of heathy nutrition
related behavior modification as theorized by Bandura (35, 36) and demonstrated in published
studies (25-28). The relation between self regulation and self efficacy with dairy intake in this
study population was not established. Rovniak et al (25) suggested that increase in self efficacy
may lead to better employment of self regulatory strategies and subsequent behavior change in
young adults. Contrary to the results by Rovniak and colleagues (25), Schnoll et al (27) reported
that improved self regulation strategies affect behavior positively via self efficacy. Conflicting
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results could be due to the fact that the outcome behavior in one study was related to physica
activity (25) and the other was related to nutrition (27). Most of the studies in young adults
targeting behavior modification have focused on physical activity (25, 26, 28) using SCT
determinants with relatively few targeting nutrition related behaviors (27, 37). It is possible that
self regulation and self efficacy may influence behaviors related to nutrition differently than to
physical activity. Still, it is obvious that self regulation plays a pivotal role in behavior
modification in young adults. Because college students lack self regulatory skills to maintain
healthy lifestyles in spite of having high sef efficacy (24), future interventions should target
improving skills such as goal setting, self monitoring and planning to effectively modify
behavior.

The intervention did not alter outcome expectations in the treatment versus comparison
group. One possible explanation for this may be that young adults, specifically college students,
believe that they are at a low risk of developing health related problems (38-41) specificaly
associated with dairy intake (39-40). Additionally, perceived barriers may result in lower self
efficacy (38) which can result in no change in outcome expectations in this population. Moreover
outcome expectations may not explain behavior beyond that explained by self efficacy (35 ,36).
It is also possible that the intervention messages that addressed benefits of dairy intake and
strategies to overcome barriers associated with dairy intake may have been inadequate.

The main outcome behavior of increased dairy intake did not change over the course of
this intervention. Possible explanations for the inability of the intervention to change dairy and
low-fat dairy intake include the length of intervention. The 5-week interval may have been too
short, with limited impact. Socia support which is an important mediating variable (25) was not
addressed in the intervention. Published studies demonstrate that social support is crucia for
maintaining healthful patterns throughout the college years (24, 26). Individualsin this age group
may believe that they do not need to modify their behaviors. Although self regulation and self
efficacy improved significantly, targeting social support may have enhanced the impact of the
intervention on behavior change via self efficacy (25). Although participants in the intervention
group scored significantly higher in the perceived measure of dairy intake than those in the

comparison group, intake measured by food records did not change. Participants receiving the
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intervention may have become more aware of the importance of dairy intake and therefore
incorrectly perceived higher intake.

Interventions to change nutrition related behavior in young adults using mixed models
derived from severa theories may prove effective in young adults (37) as several theoretical
constructs are related to behaviors. Young adults have low perceived severity/susceptibility to
nutrition related health problems and high perceived barriers to nutrition related behavior
modification (37-41). Thus, addressing these beliefs by incorporating messages into distinct and
key constructs from multiple models of health behavior may be a more effective approach to
understanding and altering nutrition related behavior (42-44).

Strengths of the current study include a relatively large sample size, and inclusion of 7-
day food records for measuring the main outcome variable (dairy intake). The attrition rate for
the study was low. Limitations include not addressing socia support in the intervention which is
an important mediator of behavior modification. Results of the study cannot be generalized to
young adults not enrolled in school, nor to an ethnically diverse population of young students

since the magjority of the participants were Caucasians.

Conclusions

In conclusion, positive changes were seen in self regulation and self efficacy to improve
dairy intake, although the intervention did not have the desired effect on behavior. This suggests
that web based intervention was successful however a longer intervention addressing additional
SCT variables may be required to influence behavior. Future interventions could target important
constructs from the Health Belief Model such as perceived susceptibility/severity and
benefits/barrier, by incorporating them in messages related to outcome expectations and

expectanciesin the SCT model.
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TABLES

Table 1; Intervention components administered to addr ess specific constructs from SCT model

Constructs

Inter vention Component

Outcome expectations

Information on osteoporosis, weight gain and other health
benefits; association between dairy calcium and health
conditions. (Flyers email messages, websites). Nutrition
information on low fat dairy foods; availability of dairy
foods on campus.

Tipsfor incorporating dairy in the diet while studying in

Self efficacy the library or on the go. Adequate dairy intake. Behavior
checklist. On-campus points of purchase for dairy
products.
Self regulation Behavior checklists, with quizzes and raffles as incentives

for completion.




Table 2; Baseline characteristicsand SCT variable measur es of the participantsin comparison and

intervention groups "

Comparison group (n=146)

Intervention group (n=1438)

80 (55%) 81 (55%)
Female (%) 2
66 (45%) 67 (45%)
Made (%) *
20.18+1.5 20.20£1.29
Age (years) °
69.1+ 1.2 69.3+1.2
Weight (kg) °
Waist circumference 76.10+0.96 76.11+0.94
(cm) ®
Body Mass Index 24.18+0.38 23.92+0.37
(kg/m?) °
Total dairy 1.43+0.09 1.46+0.08
(servings/day) °
Low-fat dairy 0.44+0.07 0.46+0.07
(servings/day) °
Social support (Total 3.072+0.076 3.170+0.075
dairy) family ™ ©
Social support (Total 2.580+0.071 2.707+0.070
dairy) friends " ©
Self efficacy for low-fat 71.312+2.065 70.820+2.036
dairy ™ ©
Self efficacy for 66.158+2.299 64.735+2.266
total dairy ©
Positive outcome 3.959+0.092 3.935+0.090
expectations®
Negative outcome 2.950£0.076 2.895+0.075
expectations”
2.068x£0.081 2.112+0.080
Self regulation ™ ¢
3.094+0.092 3.217+0.090

Perceived dairy intake b

@ CHI SQUARE, p<0.05; expressed as percentages (%).
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® MANCOVA with age and gender as covariates, p>0.05; means expressed as estimated marginal mean+SE.

¢ Scale of 1(strongly disagree) - 5(strongly agree).

dScaleof 1= Never 2= Seldom 3= Occasionally 4= Often 5=Repeatedly.

© Scale of 010100 where 0 is certain that | cannot, 50 is somewhat certain that | can and 100 is certain that | can.

Table 3; Estimated marginal mean changein SCT variable after intervention in the comparison
and intervention groups®

Social cognitive Comparison Group Intervention F ratio/ P value
Theory variables (n=136) Group (n=135)
Social support from - 0.214+0.074 0.071+0.074 1.851/0.175
family
Social support from - 0.121+0.076 -0.068+0.077 3.045/0.082
friends "
Self efficacy for low- 1.533+1.682 -0.720+1.688 0.894/0.345
fat dairy intake®
Self efficacy for total -1.745+2.157 4.291+2.165 3.900/0.049*
dairy intake
Positive outcome -0.025+0.130 -0.071+0.131 0.063/0.802
expectations
Negative outcome 0.021+0.088 0.053+0.088 0.351/0.554
expectations
Self regulation © 0.169+0.081 0.408+0.081 4.360/0.038*
Perceived dairy -0.104+0.096 0.297+0.096 8.753/0.003*
intake ©

#MANCOVA with age and gender as covariates, p<0.05; means expressed as estimated marginal mean+SE.
® Scale of 1(strongly disagree) - 5(strongly agree)
“Scaleof 1= Never 2= Seldom 3= Occasionally 4= Often 5=Repeatedly

4 Scale of 00100 where O is certain that | cannot, 50 is somewhat certain that | can and 100 is certain that | can.
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CHAPTER 4

Identifying Factors Associated with Intake of Dairy Productsin College Students

To be submitted to the Journal of Nutrition Education and Behavior
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Abstract

Objective: To identify barriers and motivators/facilitators of dairy consumption in college
students. Design: Focus group discussions (n=3), online asynchronous discussion forums (n=3)
or icitation interviews (n=14) using identical questions based on student perceptions regarding
dairy intake including barriers, motivators and facilitators for consuming dairy products.

Setting: Virginia Tech campus. Participants. Fifty students (36 females, 14 males) recruited
from an introductory nutrition course. Main outcome measures. Barriers and
motivators/facilitators for dairy consumption. Analysis. Mgor themes in responses were
identified and compared for consistency. Results: Mgor barriers to consuming dairy foods
included: 1) too expensive; 2) might go bad; 3) lack of refrigerated storage space; 4) sodas taste
better/ more accessible/visible on campus; 5) more important for babies/children/old people; 6)
will worry about it later. Mgor facilitators included: 1) seeing other people drinking milk; 2)
reminders - make it visible; 3) awareness of specific, immediate benefits; 4) accessibility; 4) free
refills (like soda in the dining halls); 5) having breakfast. Conclusions and implications:
Students did not understand the amount of dairy products/calcium required and whether students
felt they were getting enough. College campus environments should be atered to make

incorporating dairy more “routing” for students.

KEYWORDS: Low-fat dairy, dairy intake, college students, barriers, facilitators, motivators.
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I ntroduction

The 2005 Dietary Guidelines for Americans support consumption of three servings of
dairy or equivalent dairy products per day by young adults (1). This intake is associated with
adequate calcium intake recommended for this age group, overal nutrient quality of the diet (2-
4) and health benefits (5) conferred by dairy products, specifically calcium from dairy products.
Despite the fact that dairy consumption may improve overall health, consumption has declined
significantly in the American population across race and gender and notably in young adults (2,
6-10). National food surveys (Continuing Survey of Food Intakes by Individuals 1994-1996,
1998 and National Health and Nutrition Examination Survey 1999-2000) show that young adults
aged 19-30 years consume on an average less than two servings of dairy products per day (10).
Similarly, Ranganathan et al (2) reported that only 20% of young adults consumed three or more
than three servings of dairy products per day. This suggests that effective intervention strategies
to improve consumption of dairy intake in young adults are needed.

Emerging data on health behaviors in adolescents and young adults suggest that many of
these individuals engage in behaviors that may contribute to low intake of dairy products (6-8)
and increase their risk for developing health issues such as obesity (11-14), insulin resistance
(15), type 11 diabetes (16) and cancer (17). Research indicates that eating patterns develop early
in life and persist into adulthood (18-20) and poor dietary patterns during childhood and
adolescent years are associated with poor health in adulthood (21-24). Therefore, strategies to
improve health such as modifying behavior to incorporate healthy eating patterns should be
implemented during childhood, adolescence and emerging adulthood.

The dietary habits of young adults who transition from school to college are influenced
by various factors. As they gain more independence away from home major lifestyle changes
occur which may influence food choices. Personal and environmental factors including taste
preferences, personal beliefs, and availability of healthy foods at meal time, social support from
family and friends, and home environment (25-30) influence eating patterns. There is a need for
understanding factors associated with dietary patterns and eating habits in college students so
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that effective interventions can be implemented to improve them. Interventions to improve dairy
consumption should target the salient motivators, barriers and facilitators of dairy intake to create
an environment in which healthy food choices can be made and positive health behaviors can be
promoted. While studies have identified some factors associated with dairy intake in adolescents
(25-30), the current study aimed at identifying relevant characteristics that may contribute to the
food choices, especially related to dairy intake, made by young adults in a college setting.

Description of the study

The study protocol was approved by the Institutiona Review Board for Research
Involving Human Subjects at Virginia Polytechnic Institute and State University (VPI&SU),
Blacksburg, VA (APPENDIX B, page # 160). Informed consent was obtained from each subject
prior to participation in the study (APPENDIX B, page # 1601).

Recruitment:

Participants (n=50) for this study were recruited from a freshmen level introductory
nutrition course in the spring 2007 semester. All students in class (n= 450) were eligible to
participate in the study. A recruitment announcement was placed on the course website using an
online course management system during the first week of the class, and a descriptive flyer was
sent via electronic mail to all students enrolled in the course. In addition, the principal
investigator attended class to describe the study, answer questions, and encourage participation.
Participant number was not limited, no exclusion criteria were applied, and participation was not
mandatory. Participants received 5% of total class points as bonus points for participation.
Alternate methods to earn bonus points were offered to students who chose not to participate.
Participants:

The age of participants recruited for the study ranged from 18 to 24 years (typical college
age). Of the 50 participants who were recruited, 72 % (n=36) were females and 28 % (n=14)

were males.
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Data collection:

Participants were randomly assigned to focus group discussions, on-line discussion
forums or dicitation interviews after they agreed to participate. Three focus group discussions
were held with 4-6 persons per group, three online discussion sessions were held with 6-7
persons per group and 13 one on one édlicitation interviews were held (APPENDIX B, page #
164).

Focus group discussions and elicitation interviews:

A facilitator (primary investigator) conducted all interviews and focus groups, according
to standard methods (31, 32). The same facilitator guided each interview and focus group using
probing statements when needed. The facilitator was a graduate student in human nutrition at
Virginia Polytechnic Institute and State University. One co facilitator attended each focus group
to maintain written records. All focus groups were conducted in a private conference room. All
sessions were conducted during the Spring 2007 semester. Participants used their own
understanding of what dairy products were during the focus group discussions and elicitation
interviews. No instructions or any details were provided to them about products that are defined
as dairy. Questions were designed to determine whether students were aware of current
recommendations for dairy intake and could identify dairy products, to characterize student
perception of current intake relative to future heath risks, and to identify barriers and
facilitators/motivators to consuming milk and dairy products on campus. Elicitation interview
sessions included same questions as the focus group discussions (APPENDIX B, page # 164).

Online discussion session:

Questions similar to focus group discussions and elicitation interviews were posted via
the discussion board application of the online course management system. Participants posted at
least two responses (original thought or response to another participant’s response) to each
guestion; a response of “no comment” was also accepted. Participants were not required to
respond or participate in the discussion on a particular issue if they were uncomfortable.

Data analysis:



Common themes were identified (31-33) by the secondary investigator and shared with
the primary investigator who confirmed these themes based on original written notes and
transcripts. Discrepancies were reconciled by the investigators. Common themes (similar
responses reported by more than 50% of the participants) and meanings of these phenomena

were categorized and described in the context of directed questions.

Outcomes

Seventeen students (female: n= 13; male: n=4) attended the focus group discussions, 13
(female: n=10; male: n=3) attended an elicitation interview and 20 (female: n=13; male: n=7)
participated in the online discussion forum. There was widespread lack of clarity regarding
amount of dairy products/calcium required and whether students felt they were getting enough.
Almost half of the students considered foods like “eggs’ “butter”, “cream”, “sour cream” and
“margarine” as dairy products.

Eating in dining halls:

The majority of the students (n=32, 63%) reported living in dormitories and having meals
on campus because they found it “convenient”. Those who reported eating in dining halls
(including the ones who lived off-campus) thought that these places were “accessible” and closer

than going to eat off campus. Factors such as “mea plans’, “no time’, “parents pay” were
associated with the choice to eat in the dining halls. A few students who lived off campus chose
to have meals at home because they felt that they could cook healthy meals that taste better and
cost less.
Barriers
Table 4 summarizes major themes identified for barriers to consumption of dairy products by the
study population. Table 6 summarizes the questions associated with specific constructs.
Storage/shelf life/Accessibility:

Magjor barriers related to the intake of dairy products included the price of the product,
shortage of storage place, and short shelf life. Many of those living on-campus found it difficult
to store dairy products in the dormitory room refrigerator and since it “gets spoiled” fast and did

not want to have it in their refrigerators. Additionally, they felt that getting to the store to buy

65



dairy products was too inconvenient and since sodas and carbonated drinks were more accessible
and easily visible on campus they preferred to have sodas.
Price/flavor/family support:

Participants reported that sodas tasted much better than dairy products and were
inexpensive. Participants revealed that having fountain dispensers and free refills for soda made
it easier for them to choose carbonated drinks. Participants reported that since parents were not
there to remind them to consume dairy products, they did not consume them as often.

Concerns about caloriesin milk and body image:

A few participants indicated that they avoided dairy products due to calories and believed
that since they take calcium supplements it was not important to consume dairy products. The
majority of students perceived low-fat milk to be tasteless and did not find it “filling” to
incorporate it in their diets. Consuming dairy products did not seem like an important concern to
these students in spite of their perception of not consuming recommended amounts of dairy
products/calcium and being aware of its importance in health. They reported that they could not
increase or have more dairy since they were not aware of the required amounts or did not know
whether they needed to increase their intake.

Invincibility to health problems:

Some participants perceived college age in which they are developed completely and
therefore assumed that they did not need to incorporate dairy foods in their diets. They revealed
that their teeth and bones were fully developed so they did not need to incorporate dairy products
into their diets. Many participants believed that they were not at risk of developing any kind of
health problems related to low intake of dairy products. Moreover, heath problems related to

low dairy intake were perceived as “not important now”.

Facilitatorsand Motivators

Table 5 summarizes the major themes identified for facilitators and motivators of consumption
of dairy products by the study population. Table 6 summarizes specific questions associated with
each theme.

Breakfast:
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The majority of the participants who consumed dairy products reported that having
breakfast, particularly ready to eat cereal, on a regular basis helped them to incorporate dairy
products into their diets. Students reported that having breakfast which consists of “cerea” is
“easy and quick”.

I mmediate benefits:

Participants suggested telling them important and immediate benefits of dairy to help
them consume recommended amounts of dairy products. Information on the amount of dairy
products that is considered enough and how this intake would improve their health right now
would definitely help them to increase their intake.

Accessibility/visibility/social support:

Participants suggested that making dairy products more “visible” on campus will “remind” them
to consume it more often. They stated that “seeing other people drinking milk” would motivate
them to do the same. Participants suggested having “free refills’ like soda machines will
facilitate their intake of dairy products.

Discussion

The themes identified in the current study show that barriers to dairy product
consumption in college students are more pronounced compared to motivators/facilitators for
consuming dairy products. Participants reported that their food choices on campus mostly
depend on the time factor. For those living off campus, preparing meals at home was often too
time consuming, which decreased their frequency of eating at home. These findings are
consistent with published research which showed that lack of timeisamajor barrier to preparing
food at home for young adults in college (34). Moreover, for those living on-campus in
dormitories, inadequate resources such as appliances and meal preparation skills are maor
barriers thus prompting them to eat out more often (34).

In the current study participants reported lack of concern about problems associated with
low intake of dairy foods such as bone loss and development of osteoporosis. Published studies
have shown that concern about health and self efficacy for consuming heathy foods are
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associated with the choice of location (i.e. restaurants, dining halls, home) for meals for young
adults (35). It is possible that perceived lack of time and indifferent attitudes towards health
problems associated with low dairy intake in college students may contribute to lower
consumption of dairy foods. Since students who prepare meals at home are more likely to have
healthier diets (34) and better meet dietary recommendations, future nutrition interventions
should focus on importance of health associated with dairy intake, preparing meals at home,
developing skills for preparing healthy meals in college students.

Participants in the current study felt that sodas are tastier, easily accessible and cheaper
for them to consume more often than dairy products. Increased soda consumption has been
associated with decreased dairy intake (8). Socioeconomic status also influences the choice of
foods made by adolescents; as income level increases healthier food choices are made (25, 29).
Dairy products may be perceived as an expensive food choice and therefore college students may
not choose to incorporate them into their diet. Since college students mostly rely on parents for
money, they may consider dairy intake as secondary in comparison to soda which is more freely
available. Taste preferences are al so associated with increased soda consumption and subsequent
low dairy intake (25).

Lack of direct social support from parents at college was another factor associated with
lower dairy intake. Parental influence has been shown to be a driving factor of dairy
consumption in adolescents (25, 26). Moreover family support in adolescents is associated with
lower soda consumption in young adulthood (25, 36). Therefore it is important that future
interventions should attempt to incorporate family support to help young college students to
increase their intake of dairy products.

Young adults feel they are invincible to diseases which are distal in nature, such as
osteoporosis, and don’t have time to think about it now (37). In the current study, students felt
that they would worry about consuming dairy products later as they did not have time now. They
wanted to know the immediate benefits of consuming dairy products to be convinced to consume
them in adequate amounts. Moreover, college students may avoid dairy since they think that it

has a lot of calories (29). Thus, interventions focusing on information regarding benefits of low-
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fat and/or fat free milk in body weight regulation may help them to incorporate adequate dairy in
their diets.

A magjor facilitator for dairy product consumption in the current study was breakfast
intake. These findings extend prior published finding which shows that breakfast consisting of
ready to eat cereal is associated with increased consumption of dairy (38). Some of the
participants who consumed dairy products on regular basis in the current study indicated that
they were aware of the importance of a balanced diet and were health conscious. This indicated
that they may have had higher self efficacy for dairy products consumption as shown in studies
previously (25). Individuals who are more health conscious have also been shown to have
healthier diet patterns marked by high dairy intake (39). Participants reported that seeing others
consume dairy products motivated them to increase their dairy intake suggesting the importance
of social support (25-30). Research shows dairy intake is higher in home environments where
dairy products are more “visible” and “accessible” (25-27). Having dairy products readily
available during meals and/or easily accessible in the refrigerator at home increases intake of
dairy products (25-27). Creating a similar campus environment by making dairy foods more

“visible” and “accessible” in vending machines may improve their intake.

Implicationsfor research and practice

This study investigated factors that were associated with dairy product/calcium intake in
college students. The strongest barriers to consuming dairy products included the cost of
dairy/calcium products, short shelf life, soda consumption and lack of social support including
friends and family. Facilitators to dairy consumption included consumption of breakfast, easy
accessibility, frequent reminders and increased self efficacy for healthful eating. These findings
suggest that future interventions should target at improving self efficacy, social support from
friends and family and increasing knowledge of immediate benefits of dairy product
consumption in young adults. Creating an environment on campus in which participants are
frequently reminded to consume dairy products and perceive dairy products to be easily
accessible also may improve consumption of dairy products. Strategies for creating this
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environment include having milk dispensers in dining halls with free refills and dairy foods in

vending machines.
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Table4; Major Themesregarding perceived barriersto consuming dairy products

Theme

M eaning

Too Expensive

Milk and milk products are expensive on-campus

Shelf life

Milk and milk products go bad very fast

Storage

No place to store it in the dorm rooms and refrigerators

Prefer soda consumption

Soda consumption is easier asit is cheap and freerefills are
available. Thy taste better. They are more visible and accessible on

campus
Important for Dairy and dairy products are required by those who are developing
babies/children and old like babies and children and for old people
people
Will worry later Osteoporosig/bone problems are old age issues and we will think

about it later

Lack of parental influence

Parents are not there to remind us

71




Table5; Major themes regar ding perceived facilitator motivatorsregar ding consumption of dairy

products
Theme Meaning
Role models Seeing others drink milk will remind us

Visible Make it more visible on campus by having it in vending machines

Accessible Offer freerefillsin dining halls
Benefits Tell usthe specific and immediate benefits
Breakfast Easier to consume with cereal in breakfast “quick N easy”
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Table6; Interview Questionswith the Health Behavior M odel constructs addr essed

Questions

Construct

List as many milk and dairy products that you can think of ?
Which ones are low-fat?

Do you incorporate dairy and dairy products in your diet?
Why or why not?

Self efficacy (SCT and HBM)
Barriers or motivators (HBM)

Do you think it isimportant to have dairy/dairy products?
Why or why not?

Outcome Expectancy (SCT)

Where do you buy your dairy/dairy products from? Why?

Self efficacy (SCT and HBM)
Motivators (HBM)

Do you think you consume enough dairy/dairy products?
Why or why not?

Do you think you get enough calcium in your diet? Why or
why not?

Self efficacy (SCT and HBM)

What things do you do to make sure you get enough
dairy/dairy products?

Self Regulation (SCT):
Monitoring

Tell methe first thoughts that come to your mind when you
see the word?
Skim milk, Low fat milk, Regular milk, Y ogurt/Smoothies.

Outcome expectancies (SCT)

Do you think dairy/calcium intake will benefit you
personally? Why or why not?

Negative and positive outcome
expectations (SCT)

Perceived barriers or benefits
(HBM)

What are some positive things that you have heard about
consuming dairy and calcium?

Positive outcome expectations
(SCT)

Perceived Benefits (HBM)
Arethere any reasons that you or your friends tend to avoid | Negative outcome expectations
dairy products? What are they? (SCT)

Perceived Barriers (HBM)

Do you want to increase your intake of dairy? Why or why
not?

Self Efficacy (SCT)
Perceived Barriers or motivators
(HBM)

What information do you need to increase your intake of
dairy? Why?

Self Efficacy (SCT) OR Positive
outcome expectation (SCT)
Perceived Benefit or motivator
(HBM)

What are some reasons that college students might have
trouble getting enough dairy products or calcium in their
diet?

Negative outcome expectation
(SCT)
Perceived barriers (HBM)
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What are some reasons that college students might have
trouble increasing their intake of low-fat dairy products?

Do you think that you will gain unwanted weight in the next
year? Why or why not?

Perceived susceptibility (HBM)

What will happen if you gain unwanted weight in the next
year?

Perceived severity (HBM)

Do you think that you will have weak bones or break bones
when you are old? Why?

Perceived susceptibility (HBM)

What will happen if you have weak bones or break bones
when you are old?

Perceived severity (HBM)

In what ways do you get yourself to eat or drink things you
think are healthy?

Self regulation (SCT): Planning
and monitoring

Do you try to avoid gaining unwanted weight?
-if yes, what things do you do to avoid gaining unwanted
weight?

Perceived susceptibility and
severity (HBM)

HBM: Health Belief Model
SCT: Social Cognitive Theory
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CHAPTER S

Nutrition Education Intervention Improves Total Dairy Intake and Self Regulation Related to
Increased Dairy Intake in College Students

To be submitted to the Journal of Nutrition Education and Behavior
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Abstract

OBJECTIVE: To improve social support, self efficacy, outcome expectations, self regulation
and behavior related to dairy intake in college students using Social Cognitive Theory (SCT).
DESIGN: Experimental design. SETTING: University campus. PARTICIPANTS: 211 college
students, Mean+SE age: 20.2+0.1yr. INTERVENTION: Intervention group (n=107) and
Comparison group (n=104). Data collection included measured height and weight, dairy intake
from food records and SCT variables from questionnaires administered in January 2008 and
April 2008. An 8-week electronic mail intervention was conducted (messages regarding benefits
of dairy intake). Participants and their friends were invited to informative socias. MAIN
OUTCOME MEASURES: Changes in dairy intake and SCT variables (social support, self
efficacy, outcome expectations and self regulation). ANALYSIS: Multivariate analysis of
covariance, with age and gender as covariates; (p<0.05). RESULTS:. Ninety one percent of
subjects (=97 intervention, n=94 control) completed the intervention. Compared to controls, the
intervention group reported higher intake of total dairy (p=0.012), improved use of self
regulation strategies for consuming 3 servings/day of total dairy (p=0.000) and low-fat dairy
(p=0.002) following the intervention. CONCLUSION: Nutrition education intervention
improved total dairy intake and self regulation regarding increased dairy intake in college
students. Future interventions should focus on immediate benefits of dairy consumption in young
adulthood.

KEYWORDS: Social cognitive theory; young adults;, dairy intake; low-fat dairy intake; self
regulation
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I ntroduction

College attendance typically occurs during a period of early young adulthood in which students
gain independence as they transition from high school to college and make most of their
decisions without parental guidance. This period is characterized by change in which they
explore new environment and adopt new behaviors (1). One of these behaviors includes dietary
choices and habits. According to research in college students on dietary behaviors, young adults
in college engage in poor dietary behaviors which may put them at risk of rapid weight gain (2-
4). One such behavior of concern is the declining intake of dairy products. Published data on
dairy consumption in young adults — a period which includes the college age population, shows
that average intake is between one to two servings per day (5, 6). A minimum of three servings
per day of dairy products, preferably low-fat or fat-free, isthe national guideline (7).

The campus environment to which college students are exposed may contribute to poor
food choices and subsequent development of poor dietary patterns (8). Examples of this
environment include “all you can eat” dining halls, easily accessible soda machines and high
calorie junk foods (8). Since the recommended dairy intake is associated with overall better
nutrient quality of the diet (9, 10) and because there are several health benefits conferred by
bioactive components and nutrients present in dairy products (11), college students should be
encouraged to improve total dairy intake, with emphasis on low-fat dairy products.

College students may be more receptive to new advice, compared to older adults (1).
Therefore, nutrition interventions targeting improved dairy intake may be successful in this
population and may continue into adulthood (12, 13). Moreover, since dairy intake declines
substantially during young adulthood (6-9), intervention at this point and in this target population
isideal to prevent further declinein dairy intake.

Intervention studies focusing on health behavior modifications have shown little impact
on behavior, thus highlighting the need for construction and testing of more rigorous theory-
based interventions (14). An understanding of the processes via which mediating variables
influence behavior isimportant so that effective interventions can be developed and implemented
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to attain meaningful changes in behavior (14). Theory based interventions can provide this
information (14). Social Cognitive Theory (SCT) is one of the commonly used theories in
nutrition education interventions (15-18) and is framed by personal, environmental and
behavioral interactions to explain behavior. Self efficacy (one’'s confidence in self to perform the
behavior), self regulation (ability to regulate action pertaining to the behavior), outcome
expectancy (i.e. good or bad consequences resulting from the behavior) and socia support
(emotional support from family and friends to perform a behavior) are key SCT constructs (19,
20). The theory posits that individuals who adopt healthy behaviors have high percelved self
efficacy for behavior change and in turn employ better self regulatory skillsto achieve it. Those
who have high outcome expectations and supportive social network can sustain the behavior for
longer periods of time in spite of lapses viaimproved self efficacy (19, 20). Published research
demonstrates that college students may lack self regulatory skills and that self efficacy; outcome
expectations and social support for maintaining healthful patterns strongly influence health
behaviors during the college years. (21). Several studies that examined correlates of dairy intake
indicate that personal and environmental factors that influence dairy consumption in this young
adult population (22-27) fall into the reaAlm of Social Cognitive Theory. Therefore, the main am
of the current study was to improve total dairy intake (regular and low-fat) in young college
students and to test the SCT model of behavior change related to dairy intake.

M ethods

The study protocol was approved by the Institutional Review Board for Human Subjects Testing
at Virginia Polytechnic Institute and State University (VPI&SU), Blacksburg, VA (APPENDIX
C, page # 166). Informed consent was obtained from each subject prior to participation in the
study (APPENDIX C, page # 168).

Setting

A land grant, research-intensive university in alocation in the mid-Atlantic region of the United
States served as the setting of this study.
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Recruitment

Participants were recruited from two persona health classes (EDHL 1514 and EDHL 3534) in
the spring 2008, semester. A recruitment announcement was placed on the course website during
the first week of the class using a course management software program, and a descriptive flyer
was sent via electronic mail to all students enrolled in both courses. In addition, the principal
investigator attended each class to describe the study, answer questions, and encourage
participation. Participants received 15% of total class points, alternative projects to earn the
same credit were offered to students who did not elect to participate in the study.

Inclusion criteria

All students enrolled in both the classes were eligible to participate. Participant number was not
limited, and participation was not mandatory. No exclusion criteria were applied. Only
participantss who participated in data collection at the beginning of the study (January 2008)
were eligible to participate in the second data collection period (May 2008), because paired data
were needed for data analysis.

Participants

Two hundred eleven participants enrolled in the study. Of these 211 subjects, 63% were female,
and 37% were male. The majority of participants were Caucasian (78.7%), while 10% were
Asian/Pacific Islander, 5.7% were Black/African American and 5.7% did not disclose their race.
This racial distribution was representative of the undergraduate student population at VPI& SU.
Only 14.7% of participants enrolled in nutrition (2.4%), foods (1.4%), exercise (0.5%) or health
(10.4%) majors. The magjority of the participants (93.8%) consumed dairy products. Few
participants (1.9%) were underweight [body mass index (BMI)= <18.5kg/m?]. Most participants
(75.8%) were of norma weight [body mass index (BMI)=18.5-24.9 kg/m?, 18.1% were
overweight (BMI=25-29.9 kg/m?), and a small proportion (4.2%) were obese (BMI1==30.0
kg/m?). Using a random number generator, 107 participants were randomly assigned to the
intervention group, and 104 participants were assigned to the comparison group.
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M easur es

Demographic variables and health history. Participantss completed a standard questionnaire
that included information on age, gender, race, ethnicity, and college major. Participants also
completed a health history questionnaire (APPENDIX C, page# 177 and 178).

Anthropometric measures. Fasting (overnight and minimum of eight hours since last meal)
body weight, height and waist circumference (WC) measurements were taken with participants
wearing lightweight clothing and no shoes. Weight (kg) and height (cm) were measured using a
balance beam (Seca, Hanover, MD) scale with a stadiometer. Waist circumference (cm) was
measured three times at the narrowest curve between the ribcage and hip bone above the belly
button using a non-stretchable measuring tape. Measurements were averaged, and the mean
value was used in statistical analyses. Body mass index (kg/m?) was calculated (Appendix A,
139).

Body composition. Data were collected at two time points — January 2008, and May 2008.
Technicians were trained to measure height, weight and WC by an American College of Sports
Medicine director of Preventive and Rehabilitative Exercise Program (PD), according to
guidelines of the American College of Sports Medicine for Exercise Testing and Prescription
(28). Food records and questionnaires based on SCT were collected before the intervention and
after the intervention during body measurement sessions.

Food record for dairy servings. Participants completed a 7-day food record (APPENDIX A,
page # 138). A detailed instruction sheet was provided to each participant to assist in completion
of food records (APPENDIX A, page # 136). Instructions included a list of examples for the
correct recording of popular food items, including serving sizes. Participants were asked to
record their food intake using standard serving sizes along with the timing and location of the
meal. Dairy servings from food records were calculated based on MyPyramid (29). Dairy
products included milk, cheese, yogurt, ice cream, pudding and milk-based smoothies. Regular
dairy products were defined as products made with > 1% milk fat. Low-fat dairy products were
defined as products made with =1% milk fat. Total dairy was calculated as the sum of regular
and low-fat dairy products. Servings of dairy from mixed meals were determined by calcium

content equivalent to 1 cup of milk (8 ounces) or ~300 mg of calcium (29).
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Social Cognitive Theory variables

Questions for measuring the predictors of socia cognitive theory variables were adapted from a
validated health beliefs survey to measure eating behaviors. Modifications of the Health Beliefs
survey have yielded reliable and valid instruments (16-18) (APPENDIX C, page # 177).

Social Support. Socia support was measured using a 5-point; strongly agree (5) — strongly
disagree (1) scale (APPENDIX C, page # 180). Participants rated their perceived support from
family members and friends regarding total dairy for five items, low-fat dairy intake for four
items and osteoporosis for 2 items. Responses were averaged for socia support from family for
total dairy (Cronbach’'s a = 0.658) and low-fat dairy (Cronbach’'s a = 0.764). Similarly,
responses were averaged for social support from friends for total dairy (Cronbach’s a = 0.682)
and low-fat dairy (Cronbach’s a = 0.771). Table 8 shows items included for perceived socia
support from friends and family.

Self efficacy. Self-efficacy was measured using a 100-point scale to rate “How certain are you
that you can” for self efficacy for reaching goals and consuming low-fat dairy foods (APPENDIX
C, page # 183). Possible responses ranged from certain that | cannot (1) — somewhat certain |
can (50) - certain that | can (100). The responses for self efficacy for reaching goals included 2
items and were averaged (Cronbach’s a = 0.783) and responses for self efficacy for consuming
low-fat dairy foods included 8 items and were averaged (Cronbach’s a = 0.899) separately. Refer
to Table 8 for itemsincluded for self efficacy.

Outcome expectations. Participants rated on a 5-point strongly agree (5) — strongly disagree (1)
scale their expectations as a result of the behavior change (i.e., increase dairy and/or low-fat
dairy intake) (APPENDIX C, page # 184). Positive expectations included nine items, and negative
expectations included thirteen items. Average scores for the nine items constituting positive
expectations (Cronbach’s a = 0. 824) and negative expectations (Cronbach’s a = 0.882) were
calculated for each participant. Table 8 shows the itemsincluded for this construct.

Self regulation. Each participant reported on a 5-point [never (1) — seldom (2) — occasionally (3)
— often (4) — repeatedly (5)] scale; how often in the past three months he/she used self regulation
strategies to consume three servings of total dairy and low-fat dairy products in his/her diet
(APPENDIX C, page # 182). Responses for five items for total dairy (Cronbach’s a = 0.848) and
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six items for low-fat dairy (Cronbach’'s a = 0.903) were averaged. Table 8 shows the items
included for this construct.

I ntervention

Participants were randomly assigned to either treatment (n=107) or comparison (n=104) group
after baseline data were collected. The intervention addressed self efficacy, outcome
expectations, self regulation and social support for dairy and low-fat dairy products. Intervention
components were delivered via a unique online course developed specificaly for the study.
Participants assigned to the intervention group were added to the user list via the online course
management system and received messages via electronic mail sent to their University email
addresses through the online course. After completion of baseline data collection, intervention
components were delivered in modules, with one module per week for eight weeks (APPENDIX
C, page # 190).

Treatment group

M essages.

Table 9 shows the intervention components administered in modules every week. Intervention
topics included: 1) importance of dairy/low-fat dairy intake in young adulthood (e.g., “calcium
and bone health, calcium and weight regulation”); 2) how to increase dairy/low-fat dairy intake
in the diet (e.g., increasing intake of dairy-based smoothies, yogurt, cheese); 3) recommended
amounts of dairy/low-fat dairy servings to meet calcium requirements (e.g., number of
dairy/low-fat dairy servings recommended by the United States Department of Agriculture
guidelines, nutrient density per serving of dairy/low-fat dairy); 4) availability of dairy/low-fat
dairy on campus (e.g., nearby grocery stores and dining halls where dairy/low-fat dairy is
available, brands that are available); 5) measuring dairy intake against recommended intake; 6)
reading food labels on dairy products to make better choices (e.g., amount of calories per serving
in low-fat milk). For each topic, a variety of information was provided in short, attractive
educational “flyers’ from 3 A day, National Dairy Association, and USDA websites. Links to
credible information available on the internet were also provided. Information was sent via
electronic mail to participants once each week for eight weeks. Participants were also asked to

provide email addresses for their parents or family members who were sent similar information
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on dairy intake in the diet for one week and were asked to encourage the participants to
incorporate dairy productsin the diet (APPENDIX C, page # 191).

Weekly quizzes:-

Participants completed weekly behavior checklists for consumption of low-fat dairy foods for
four weeks. Checklists were designed to foster self-monitoring and goal setting to provide a
mechanism for reinforcement of messages and behaviors. The quiz/exam tool in the online
course management system was used to provide individualized feedback based on participant
responses. Checklists were brief (3 to 5 questions) and provided space for comment by
participants. Automatic feedback was programmed based on possible responses. For example,
participants who responded that they consumed no low-fat dairy products for a particular week
received different feedback than subjects who responded that they consumed three or more
servings per day. Feedback included evaluation of success in meeting the recommended intake
along with suggested strategies for improvement. Weekly raffles for two $10 gift certificates
served as incentives for completion of checklists. Participants who completed the weekly
checklist were entered into the raffle for that week and there were two winners each week.

Social events:

Three socia events were held during one week; each participant was invited to attend one event.
Invitations to the social event were distributed via announcements on the course website and
individual email messages. Participants were encouraged to bring along their friends and were
free to attend any session that met their scheduling needs. Attendance lists were kept to track
attendance for individua participants. Participants were entered in a raffle draw for school
sweatshirts and there were total of three draws, one for each event.

Each event included a short information session on dairy foods, hands-on activities, distribution
of fact sheets, and free target foods such as yogurt and milk which were donated by aloca dairy
distributor. The campus dietitian attended the sessions to help deliver educational messages and
to familiarize participants with different locations on campus where dairy foods were available.
The free target foods highlighted items available on campus at various locations.
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Comparison Group

Participants in the comparison group received information on stress management (APPENDIX C,
page # 229). This topic was selected because it was not directly related to dietary habits or
weight regulation. Delivery of the information for the comparison group was again primarily via
internet, using an online course developed via the same online course management system.
Individual email messages and reminders and brief messages were sent via campus mail which
supplemented the course website. Links to online resources and leaflets already provided by
Virginia Tech were provided to the participants. Refer to Table 9 for the intervention

components.

Statistical analyses

Data were analyzed using the Statistical Package for Socia Sciences (SPSS) for Windows
(version 15.0; Chicago,IL, 2006). The items in socia support, self efficacy, and self regulation
and outcome expectations (positive and negative) variables were averaged before computing the
change score. Change scores for variables were computed by subtracting the post-intervention
values from the baseline values. The change in SCT variables in intervention and comparison
group were analyzed using multivariate analysis of covariance (MANCOVA) with race and
gender as covariates. Changesin total dairy, regular fat dairy and low-fat dairy servings from the
food record were computed in the same way as change in SCT variable. Dairy servings from post
intervention were subtracted from baseline values. Separate MANCOVA analyses were
conducted to analyze the effect of the intervention on total dairy and low-fat dairy intake from
food records. Statistical significance was set at p<0.05. Subjects who were lactose intolerant or
avoided dairy products for other reasons and did not complete data collection at both intervals

were excluded from the final analyses.

Results

Study Sample
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Ninety one percent of the study participants completed the study (n=94 - comparison group,
n=97 - intervention group). Of these one hundred and ninety one participants, ten participants
were excluded from final analyses because they did not consume dairy foods; two other
participants were excluded from final analyses due to improperly recorded 7 day food records.
The final analyses included 89 participants in the comparison group and 90 participants in the
intervention group. Mean+SE age of the participants at baseline was 20.2+0.1 years. There were
no significant differences between intervention and comparison groups for gender: 5> (1, N=196)
= 0.108, p=0.743, and race y* (3, N=196) = 1.547, p=0.671. The multivariate test (MANOVA)
indicated no significant differences between intervention and comparison group at baseline for
age (yr), total dairy and low-fat dairy intake and SCT variables (Table 10).

Rate of participation in social events and behavior checklists

Of the 97 participants from the intervention group, only 15 (15%) attended the socias with their
friends. Though free target foods (low-fat yogurt and milk) were distributed and door prizes were
held, the participants were not motivated enough to participate. Seventy four students (76%) of
the 97 enrolled in the intervention group participated in behavior checklist in the first week. The
rate of participation declined later. Forty (41%), forty-eight (49.5%) and seventy-two (74%)
students participated in the second, third and fourth quiz respectively. Most of the family
members, who received information encouraged and reminded the students regularly to consume
dairy. However only seventeen students of the 97 enrolled provided the email addresses.

Effect of Intervention on Total Dairy and L ow-fat Dairy Intake

Overal mean (x SE) baseline total dairy, regular dairy and low-fat dairy intake in the population
was 1.32+0.07 , 0.94+0.05 and 0.38+0.04 respectively. Dairy intake (total, regular and low-fat)
did not differ between groups (Comparison vs. Intervention) at baseline (Table 10). The
intervention group showed significant increase in total dairy intake after the 8-week intervention
as compared to control group. Total dairy intake increased by 0.17 servings per day in the
intervention group as compared to a decrease of 0.13 servings per day in the comparison group.
Low-fat dairy intake showed margina (p=0.080) increase by 0.17 servings per day in the
intervention group (effect size = 0.106) as compared to the comparison group where it decreased

(-0.04 servings/day). Regular dairy intake remained unchanged in the intervention group. Table
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11 shows the estimated meantSE change in dairy intake in the comparison and intervention
groups.

Effect of the I ntervention on Social Cognitive Theory Variables

Table 11 summarizes the estimated meantSE change for the SCT variables in the comparison
and intervention groups. A one way MANCOVA was conducted to determine the effect of
intervention on changes in SCT variables change (i.e. social support, self efficacy, outcome
expectations -positive and negative and self regulation) while controlling for race and gender.
MANCOVA analysis showed significant differences between groupsin one of the SCT variables
which is presented below.

Self regulation. ANCOV A showed significant group differences for total dairy self regulation F
(1, 177) = 15.160, p=0.000 [effect size = 0.273 (small)] and low-fat dairy self regulation F (1,
177) =10.241, p=0.002 [effect size = 0.211 (small)] (Table 11). The intervention group showed
significant improvement in the use of self regulation strategies to consume at least three servings
of total dairy and low-fat dairy foods every day after the 8-week intervention as compared to
control group.

Self efficacy. There was no change in self efficacy for achieving goals and self efficacy for
consuming low-fat dairy intake in the intervention group or comparison group after the 8 week
intervention (Table 11).

Outcome expectations. There were no significant differences between groups (Comparison vs
Intervention) on positive expectations and negative expectations after the intervention (Table
11).

Social support. There were no significant differences between groups (comparison vs
intervention) in social support for dairy (total and low-fat dairy and osteoporosis) from family
and friends (Table 11).

Discussion

This study reports the effects of nutrition education intervention to promote self efficacy,

self regulation, outcome expectations, social support and behavior related to total dairy (low-fat
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and regular fat) intake in college students. At the end of the 8 week intervention, participants in
the intervention group reported consuming significantly higher amount of total dairy (p=0.012)
as compared to those in the control group. Published data shows that dairy intake declines in
young adulthood (5, 6). The results of the current study support these data. Total dairy intake in
the participants from the comparison group decreased by 0.13 servings per day. Though low-fat
dairy intake did not change significantly, consumption improved in the intervention group by
0.17 servings per day. Thus, these results show positive and encouraging effects of the
intervention on dairy consumption, suggesting that nutrition interventions in college students can
help in preventing dietary habits from deteriorating as otherwise seen in this age group (2-4).
The intervention may have produced significant changes in low-fat dairy intake in a larger
sample.

Although no changes were seen in self efficacy, outcome expectations and social support,
results showed positive and encouraging effects of the intervention on self regulation which is
one of the most important mediating SCT variables (19, 20). Participants in the intervention
group reported that they were more likely to use self regulation strategies for consuming at least
3 servings of total dairy and low-fat dairy intake at the end of the 8 week intervention as
compared to those in the control group (Table 11). Self regulatory sub skills such as goal setting
and self monitoring are important for initiation and maintenance of healthy nutrition related
behavior modification (15-18). The intervention included weekly behavior checklist and quizzes
on development of self regulation skills. Participants may have realized the importance of setting
goals, monitoring dairy intake and planning the day such that they can incorporate dairy in the
diet. Though self regulation for total dairy intake improved, it was not correlated with total dairy
(r=0.095; p=0.191). This may be due to the small effect on change in total dairy intake and small
sample size

Those who have high self efficacy to perform a behavior use improved self regulatory
skills change behavior (30, 31). Self efficacy can be improved by mastery experiences (20).
However, the intervention failed to improve self efficacy for improved dairy consumption in the
current population. It is possible that since the intervention focused more on development of self

regulatory skills, it may not have had the desired impact on self efficacy. Participation in the
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intervention may have caused the participants to realize that achieving three servings per day of
dairy products is important but requires effort, since mean intake was low (1.32 servings/day).
Had the intervention been longer in duration (> 8 weeks) it may have had the desired impact on
changes in self efficacy. Moreover, the intervention did not include specific mastery experiences
and relied on messages related to improving self efficacy.

College students have high perceived barriers to healthy eating and low perceived
severity/susceptibility to health problems related to dairy intake (32, 33). Moreover they may not
be concerned about health problems (such as osteoporosis) related to low dairy consumption that
are distal in nature (32, 33). Though, the current study incorporated messages related to barriers
in outcome expectations (positive and negative), the intervention did not change outcome
expectations in the participants. Participants in the study were given information on the amount
of dairy which is recommended, calcium and other nutrients present in a cup of milk and the
calcium content that is required per day by individuals, because research shows that knowledge
of dairy and calcium may be one of the barriers which is associated with low dairy intake (32,
33). Still, the intervention failed to alter outcome expectations. It is possible that the intervention
may not have addressed outcome expectations adequately. Moreover, college students may lack
specific heath goas which may result in low outcome expectancy (value associated with the
benefits of the desired behavior) which is important to bring about behavior change (34). In the
current study improved intake of dairy products (desired behavior) and associated health benefit
(prevention of bone loss osteoporosis) may not be percelved as valuable by college students.
The intervention group showed a marginal decrease in positive outcome expectations (Table 11).
Positive outcome expectations addressed benefits associated with improved dairy intake (Table
8) and the impact of the intervention on outcome expectations may also have been reduced
because participants may have become more realistic about their personal health goals.

A supportive social environment is crucial for development and maintenance of positive
health behaviors in college students (35). High perceived social support from family and friends
is important for enacting the self regulatory behaviors which are necessary for adopting the
desired behavior. Social support for friends was incorporated in the intervention via socials in

which participants were asked to bring their friends. However, participation in socia events by
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participants and their friends was very low, indicating they may not have been interested in
attending these socials. Similarly, participants provided email addresses of one family member
who were sent information on dairy foods similar to that given to the participants. Though
friends and family members did encourage the participants to incorporate dairy intake, improved
change in social support was not observed. This may be due to low participation rate in this
component of the intervention.

Strengths of the current study were: inclusion of 7-day food records for main outcome
variable measurement (dairy intake); incorporating messages related to barriers and
susceptibility/severity from health belief model in outcome expectations (positive and negative);
low attrition rate. Limitations of the current study include: self-reported dietary intake which
may not reflect actual intake of individuals and may have led to overestimation or
underestimation (36, 37); limited generalizability of the results to ethnically diverse population
of young students as the majority of the participants were Caucasians; limited generalizability of
the results to young adults not enrolled in college.

Implications for research and practice

The intervention was successful in increasing total dairy intake in the participants as compared to
comparison group. Participants in the intervention group improved the use of self regulation
strategies to increase total dairy and low-fat dairy intake. However self efficacy, social support
and outcome expectations did not change. Since self efficacy may impact behavior via self
regulation (30) future interventions should focus on raising self efficacy in participants which
can be achieved by including mastery experiences. One way to improve mastery skills to
increase dairy can be by showing participants different ways to incorporate dairy into cooking
and teaching them how to improve their cooking skills. College students who lack cooking skills
(38) may have low self efficacy to improve dairy because they may not know how to cook.
Friends and family can be included in future interventions for a longer duration unlike the

current study which included one week intervention for social support. Since college students are
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worried about body image (39), one other strategy to improve positive outcome expectations by
reducing barriers could be to incorporate benefits of dairy intake on body weight regulation more
intensely and improving outcome expectancy. Though information on weight regulation was
given in the current study, in the future it may help to emphasize this more instead of
osteoporosis. Finaly the study improved total dairy intake in the participants though the effect
was small. Improved use of self regulatory strategies to consume at least three servings per day
of dairy suggests that participants may have developed skills to set goals, plan and monitor their
daily intake. These results indicate potential success for interventions based on SCT to improve
dairy intake in college students. Future interventions should focus on more immediate benefits
for young adults and place more emphasis on self efficacy, social support and outcome
expectations.
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TABLES

Table 7; Intervention components administered to address specific constructs from SCT model

Constructs

I ntervention Component

Method of delivery

Outcome expectations

Information benefits of dairy in
hedlth.

Nutrients present in dairy
Quantity recommended
Typeof dairy that is
recommended (low-fat vs.
regular fat

Places on campus to find dairy

Email messages

Informative Flyers from National
Dairy Council

Presentation by campus dietitian
during socials

Waysto incorporate dairy in the

Self efficacy diet while studying in the library Email messages
or on the go. Informative Flyers from National
Provided recipes Dairy Council
Different ways to incorporate it Presentation by campus dietitian
in all the meals. during socials
What kind of beverages to drink Free dairy products were
How many servings to consume distributed during socials for
The amount that constitutes one tasting
serving.
Self regulation Behavior checklists Incentives like gift certificates
Weekly quizzes Raffle draws for free products
Gifts from campus store
Email messages
Social support Similar information on dairy Informative Flyers from National
foods provided to family Dairy Council

members and friends.

Friends were invited to
presentations by campus dietitian
during socials
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Table 8; Itemsincluded in the questionnaire for different constructs based on Social Cognitive

Theory

Constructs

Items Included

Social Support from family and
friends for total dairy 2

Believethat is it important to consume adequate calcium in the
diet.

Eat at least 3 servings of dairy foods everyday.

Have told me that they want to eat enough calcium everyday.
Believe that consuming milk and milk products isimportant.
Believe that milk and milk products are the best sources of
calcium.

Social Support from family and
friends for low-fat dairy®

Try to eat low-fat dairy foods everyday.

Believe that drinking whole milk adds unnecessary calories.
Like drinking skim milk and or low fat milk.

Like eating low fat and/or skim dairy products.

bSelf Regulation for total dairy intake

Pay closer attention to drinking/eating more dairy foods.

Plan to eat at least 3 servings of dairy foods every day.

Keep track of how many servings of dairy foods you eat each day.
Remind yourself that consuming adequate dairy isimportant.
Remind yourself that consuming adequate calcium isimportant.

Self Regulation for low-fat dairy
intake®

Pay closer attention to drinking/eating more low-fat dairy foods
Pay closer attention to drinking low fat milk or skim milk instead
of higher fat choices

Plan to eat low-fat dairy instead of high fat dairy foods to control
calories

Plan to eat at least 3 servings of low-fat dairy foods every day
Eat more low-fat dairy foods

Eat more low fat dairy and dairy products to consume adequate
calcium

Self efficacy for reaching goals®

Drink or eat at least 3 servings of dairy foods each day?
Drink or eat at least 3 servings of low-fat dairy foods each day?

Self efficacy for consuming low-fat

Drink 1%, ¥2%, or fat-free (skim) milk instead of higher fat milk?
Eat low-fat cheese products (such as cottage cheese, dliced cheese,
etc.)?

Eat low-fat fresh yogurt?

Eat low-fat frozen yogurt?

Eat low-fat ice cream?
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dairy®

Eat low-fat dairy foods before you go to class or work?

Eat low-fat dairy foods when you have an early class, meeting,
etc.?

Choose smoothies with less sugary and/or high-fat ingredients?

e | will have more energy.
e | will loseweight.
e | will not get osteoporosis.

Positive outcome expectations® o 1 will fed better in my clothes.
e My heathwill improve.
e | will belesslikely to get cancer or heart disease.
o | will belesslikely to gain weight.
e | will be more attractive.
e | will bedoing what | know | should.
e | will be hungrier.
e | will misseating the foodsthat | love.

) ) e Finding dairy foods on campus will be alot of trouble.

Negative outcome expectations® e Finding low-fat dairy foods on campus will be alot of trouble.
e | will haveto change alot of my favorite foods.
e | won't beableto eat the same foods as my friends.
e | won't beableto eat the same foods as the rest of my family.
e | will have to spend too much time keeping track of what | eat
e Low-fat dairy foods will not taste good.
e It will taketoo long to prepare meas and snacks.
e | will haveto plan my mealstoo far in advance.
e | won't beableto stick with it —I'll just go back to my old habits.

My friends won't want to eat with me.

@Scale of 1(strongly disagree) - 5(strongly agree).
PScaleof 1= Never 2= Seldom 3= Occasionally 4= Often 5=Repeatedly.
¢ Scale of 0t0100 where 0 is certain that | cannot, 50 is somewhat certain that | can and 100 is certain that | can.
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Table9; Intervention components administered during eight weeksin modulesfor the
intervention and comparison group

Week Treatment group Comparison group
e Attaining peak bone mass e What isstress
Week1 | e Preventing osteoporosis e  Effect of stress on the body? (emotional and
e No of servings/day of dairy recommended by physical)
USDA e Ledflets provided by Virginia Tech were
e Reason for recommendation posted on the Blackboard™ site for the
e Behavior checklist and online quiz on tracking students
dairy intake
e Potential role of dairy in regulating weight. e What isburnout?
Week2 | e  How much dairy is sufficient? e How to recognizeit?
e Nutrient information of different beverages e How to copewith it?
(sports drinks and flavored dairy drinks) e  How the hormones respond to burnout?
choosing the right beverage.
e Behavior checklist and online quiz on
monitoring dairy intake.
e Social eventsfor participants and their friends
where information on dairy foods was
provided by campus dietitian.
e Information on nine different nutrients present | ¢  How to assess stress?
Week 3 in dairy foods. e What isgood and bad stress.
e Information on other health benefits e Recognizing physical, emotional and
e Behavior checklists and quizzes on strategies behavioral symptoms of stress
to improve dairy intake.
e Importance of reading food labels e  Combat stress by relaxation and exercise?
Week4 | e How toread them e Avoiding viceslike smoking and alcohol to
o Different types of labels and health claims prevent stress
e Information on dairy foods send to parents
Week 5 | e  Parentsasked to encourage participants to e How to develop positive attitude towards
incorporate 3 servings of dairy daily. stress and in turn combat stress.
e How toincorporate dairy for breakfast, lunch,
and dinner was provided with different ideas
for recipes.
e Understanding diet quality.
e Summary of all theinformation provided e Keep everything light and not take things
Week6 | e«  Summary of health at aglance too seriously.
e L aughter as best medicine.
e How to set goals, plan, monitor, track and
Week 7 achieve goals. e Importance of meditation to combat stress.
e Information on how to develop strategies
e How they can achieve their goals.
e Reinforce development of strategy to achieve
Week 8 goals. e  Sevendifferent stress busters

Behavior checklists and quizzes on strategies
to improve dairy intake.
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Table 10; Baseline characteristicsand SCT variable measures of the participantsin comparison

and intervention groups®

Comparison group (n= I ntervention group P value
104) (n=107)
Female (%) 2 60 (60.6%) 61 (62.9%) 0.743
Male (%) ? 39 (39.4%) 36 (37.1%) 0.743
Caucasian @ 80 (80.8%) 74 (78.6%) 0.671
Asian Pxcific Idander 2 10 (10.1%) 10 (10.3%) 0.671
African American 4 (4%) 8 (8.2%) 0.671
Did not disclose race® 5 (5.1%) 5 (5.2%) 0.671
Age (years) 20.08+0.14 20.27+0.14 0.345
Low-fat dairy 0.39+0.06 0.42+0.06 0.679
(servings/day) °
Regular fat dairy 0.98+0.08 0.95+0.08 0.732
(servings/day) °
Total dairy (servings/day) ° 1.37+0.10 1.37+0.10 0.967
Socia support (Total dairy) 3.59+0.056 3.58+0.056 0.938
family ™°
Social support (Low-fat 3.34+0.08 3.38+0.08 0.702
dairy) family ® ¢
Socia support (Total dairy) 3.18+0.05 3.20+£0.05 0.792
friends® °
Social support (Low-fat 3.23+0.06 3.27+0.06 0.682
dairy) friends® ¢
Self regulation strategies 2.59+0.09 2.54+0.09 0.656
(Total dairy) °
Self regulation strategies 2.92+0.10 2.85+0.10 0.614
(low-fat dairy) ™
Self efficacy (Achieving 64.40+2.47 64.63.820+2.47 0.947
goals) > ©
Self efficacy (Low-fat 66.42+2.25 63.54+2.25 0.556
dairy) > ¢
Positive outcome 3.41+0.05 3.36x0.05 0.420
expectations”
Negative outcome 2.50+0.06 2.58+0.06 0.377

expectations”

& CHI SQUARE, p<0.05; expressed as number and percentages (%).
® MANCOVA with race and gender as covariates, p>0.05; means expressed as estimated marginal mean+SE.
¢ Scale of 1(strongly disagree) - 5(strongly agree).
dScaleof 1= Never 2= Seldom 3= Occasionally 4= Often 5=Repeatedly.
© Scale of 010100 where 0 is certain that | cannot, 50 is somewhat certain that | can and 100 is certain that | can.
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Table 11; Estimated marginal mean changein dairy intake and SCT variables after intervention in

the comparison and intervention groups?

Dairy intake and Comparison Group Intervention P value
Social cognitive (n=89) ° Group (n=90) ©
Theory variables
Low-fat dairy 0.04+0.54 0.17+0.53 0.086
(servings/day) ®
Regular fat dairy -0.17+0.72 0.00£0.77 0.130
(servings/day) ?
Total dairy -0.13+0.79 0.17+0.82 0.012*
(servings/day) ®
Social support (Total -0.02+0.05 0.00£0.05 0.781
dairy) family *°
Social support (Low-fat 0.08+0.0 0.10+0.06 0.802
dairy) family ®°
Social support (Total 0.01+0.05 0.05+£0.05 0.513
dairy) friends®"
Social support (Low-fat 0.02+0.06 0.09+0.06 0.418
dairy) friends "
Self regulation 0.23+0.08 0.68+0.08 0.000*
strategies (Total dairy) ®
Cc
Self regulation 0.08+0.08 0.46+0.08 0.002*
strategies (low-fat dairy)
ac
Self efficacy (Achieving -0.13+2.55 3.96+£2.53 0.256
goals) ¢
Self efficacy (Low-fat -1.10+£2.21 2.73£2.20 0.222
dairy) ¢
Positive outcome -0.34+0.05 -0.21+0.05 0.061
expectations *
Negative outcome 0.05+0.05 0.03+0.05 0.736
expectations * "

#MANCOVA with race and gender as covariates, p<0.05; means expressed as estimated marginal mean+SE.

® Scale of 1(strongly disagree) - 5(strongly agree)

“Scaleof 1= Never 2= Seldom 3= Occasionally 4= Often 5=Repeatedly

9 Scale of 010100 where 0 is certain that | cannot, 50 is somewhat certain that | can and 100 is certain that | can.
® Total number of participants (Comparison — 94; Intervention — 97) may vary due to missing data

* Significant at p<0.05
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CHAPTERG6

Summary

College students engage in poor dietary behaviors and are at risk of rapid weight gain (1-
5) and associated health complications later in life (6-12). The college environment, which
students are exposed to such as “al you can eat” dining halls, easily accessible soda machines
and high calorie junk foods may predispose them to making unhealthy food choices (13).
Moreover, college students make these choices independently and may eat whatever is available.
Consumption of adequate (> 3 servings/day) dairy products (14) is one of the dietary behaviors
of concern in this population. Research shows that dairy intake has substantially declined in
young adults (15, 16) — a period which includes the college age population (17). Dairy intake is
below 2 servings per day in this age group (15) despite the fact that adequate intake is associated
with overall better diet quality (18, 19) and several heath benefits conferred by bio active
components and other nutrients present in it (20, 21).

The college years are characterized by newly found independence and change as
student’s transition from home to campus environment (22). Students are more open to new
lifestyles in which they explore and adopt new behaviors, thus making them receptive to advice
(22). Therefore, college students are ideal targets for effective dietary interventions to improve
behaviors which may continue into adulthood (23-25).

The first study was a pilot intervention aimed at evaluating the effect of a web based
nutrition education intervention based on Social Cognitive Theory (SCT) on self efficacy,
outcome expectations, self regulation, behavior and intake related to dairy intake in college
students. The theory based intervention was implemented to get a better understanding of factors
involved in dairy intake in college students (26). An SCT model of dairy intake was chosen
because constructs from this model such as socia support, self efficacy, self regulation and
outcome expectations are some of the factors associated with adoption of healthy eating patterns
and dairy intake in this population (27-34).
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Two hundred and ninety four college students, (meantSE age: 20.17+0.08yrs)
participated in the study (intervention group n=148; comparison group n=146). Dairy intake
from 7 day food records were evaluated and information on SCT variables (self efficacy,
outcome expectations, self regulation and social support) was collected from questionnaires in
January 2006 and April 2006. A 5-week electronic mail intervention was conducted in which
students received information on importance of dairy intake.

Dairy intake was low (mean +SE low-fat dairy 0.45 + 0.05 servings/day; mean + SE total
dairy 1.44 + 0.06 servings/day) in the study population and the intervention did not have an
effect on the main outcome variable, i.e. improved dairy intake. However, compared to
participants in the comparison group after intervention, participants in the intervention group
reported more frequent perceived consumption of dairy (p=0.003), improved use of self
regulation strategies (p=0.038) and self efficacy for consuming 3 servings/day of dairy
(p=0.049). Self regulatory skills such as goal setting and self monitoring and self efficacy are
important for initiation and maintenance of healthy nutrition related behavior modification as put
forward by Bandura (35, 36) and demonstrated by previous work in young adults (37-38). The
intervention did not alter the main outcome variable in the pilot study which may be due to high
perceived barriers related to improved dairy intake and low severity/susceptibility to health
problems associated with low dairy intake as demonstrated in literature (39-42).

To further understand factors that are associated with dairy intake in college students, the
aim of the third study was to identify barriers and motivators/facilitators of dairy consumption.
This was a qualitative design which included focus group discussions (n=3), online
asynchronous discussion forums (n=3) or elicitation interviews (n=14) using identical questions.
These questions were based on student’s perceptions of dairy intake and to identify barriers,
motivators and facilitators for consuming dairy products. Fifty one students (37 females, 14
males) participated in the study. The results showed that there was widespread lack of clarity
regarding amount of dairy/calcium required and whether students felt they were getting enough.
Major barriers to consuming dairy foods included: 1) too expensive; 2) might go bad; 3) no
where to store it; 4) sodas taste better/ more accessible/visible on campus; 5) more important for

babies/children/old people; 6) will worry about it later. Mg or facilitators include: 1) seeing other
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people drinking milk; 2) remind us - make it visible; 3) tell us specific, immediate benefits; 4)
make it more accessible; 4) provide free refills (like soda in the dining hals); 5) having
breakfast.

To address some of the perceived barriers and improve dairy intake in college students,
the fina study included messages related to perceived barriers in outcome expectations from
SCT. This study was different from the pilot intervention in that it included socia support, one of
the important factors associated with behavior in college students (27), was longer in duration
than the pilot intervention (8 week long) and addressed perceived barriers, susceptibility/
severity to behavior change by incorporating messages in outcome expectations. The aim of this
study was to improve social support, self efficacy, outcome expectations, self regulation and
behavior related to dairy intake in college students. Two hundred and eleven college students
(mean+SE age: 20.18+0.10yrs) participated in the study (intervention group n=107; comparison
group, n=104). Data collection included measured height and weight, dairy intake from 7 day
food records and SCT variables from questionnaires in January 2008 and April 2008. An 8-week
electronic mail intervention was conducted. Compared to participants in the comparison group
after intervention, participants in the intervention group reported higher intake of total dairy
(p=0.012) and improved use of self regulation strategies for consuming 3 servings/day of total
dairy (p=0.000) and low-fat dairy (p=0.002). The intervention improved total dairy intake and
improved use of self regulation strategies for total dairy and low-fat dairy consumption in college

students.
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CHAPTER 7

CONCLUSIONS

In summary, overal dairy (~1.5 servings/day) and low-fat dairy intake (~0.5servings/day)
was low in the study population. These findings parallel those reported in current literature
which demonstrate that dairy intake is below the recommended level (3 or > 3 servings/day) in
young adults (1-3). Adequate consumption of dairy products is important at this age for meeting
calcium requirements since college students continue to develop peak bone mass at this time (2-
5). With emerging evidence of the potential role of low-fat dairy in weight regulation (6),
adequate dairy intake may further benefit college students in preventing weight gain during
college years (7).

Therefore, to promote consumption of dairy products in college students a pilot
intervention based on Social Cognitive Theory of behavior change was conducted. This theory
posits that high self efficacy to perform a behavior may result in better use of self regulatory
skills by an individual (8). The intervention was successful in improving some of the important
mediators of behavior change; namely self efficacy in the pilot intervention and self regulation in
both, the pilot intervention and the final study. Supportive socia environment and high outcome
expectations may further result in sustaining the behavior for longer period of time (9-11);
however the pilot study did not address social support and outcome expectation also did not
change. The main outcome variable which was improved dairy intake also did not improve in the
pilot study. It is possible that social support which was not addressed would have had additional
impact via self efficacy on dairy intake and would have showed improved effects on the main
outcome behavior. One reason for not seeing changes in outcome expectation maybe that since
students have high barriers to consuming dairy intake (12), they may have had low perceived
outcome expectations. Taken together the pilot intervention showed encouraging results.

Many barriers to consuming dairy foods such as cost, shelf life, storage issues and
availability of sodas on-campus which taste better were reported in the study. In addition to this
students felt that at their age it was not important to consume dairy.
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The third part of the study addressed some of these barriers and incorporated social
support in the intervention. The study was effective in improving total dairy intake in the
population. Students reported improved use of self regulation strategies to consume three
servings of total dairy and low-fat dairy in the diet. However self efficacy, social support and
outcome expectations did not change.

Though total dairy intake improved in the final intervention, low-fat dairy intake did not
change. It is possible that change regarding quantity may have been much easier in the study
population versus the type of dairy products. Intervention of longer duration may be essential to
have greater impact on improving low-fat dairy intake. The intervention failed to alter outcome
expectations (positive and negative). Positive outcome expectations showed marginal decreasein
the intervention group. College students lack specific health goals and this may have resulted in
low levels of expectations in the population. Moreover, participants may have become more
realistic as aresult of the intervention and this may have resulted in lower levels of expectations
in the pilot intervention and the final study. It is possible that the intervention may have been
unsuccessful in adequately addressing this variable due to short duration (5 and 8 weeks).
College students may not worry about health problems that are distal in nature (e.g. osteoporosis)
and may have low perception of positive outcome from improved dairy intake. Since college
students are concerned about body image and worry about weight issues, future interventions
should incorporate more information on the potential role of dairy in weight regulation. This may
improve positive outcomes.

A supportive social environment can facilitate regular involvement of the individual in
performing the behavior and maintaining it for longer time. Social support (family and friends)
was included in the final intervention and failed to improve. An explanation for this could be that
the study population was not highly motivated. Students and their close friends were invited to
socia events where information on dairy intake was provided. However, the turnout was very
low. Intervention for family members was only for aweek and may not have been adequate.

Self efficacy is one of the important variables which mediate change in behavior. Self

efficacy significantly improved in the pilot study, which included a large sample size. The fina
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intervention showed improvement in self efficacy; however it was not significant, possibly due
to smaller sample size.
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Implicationsfor research and practice

Socia Cognitive Theory provides an understanding of the processes via which behavior
changes occur. Self efficacy, social support, self regulation and outcome expectations are main
constructs and this theory posits that improved self efficacy resultsin better use of self regulatory
skills such as goa setting, monitoring, planning and problem solving and predicts behavior.
Therefore, future interventions should focus on increasing self efficacy and improving self
regulatory skills in college students to improve dairy intake. One strategy to improve self
efficacy would be to include mastery experiences. If students know how to cook, then they can
incorporate dairy products into their cooking on regular basis. Providing different kinds of
recipes which include dairy products and having workshops to teach cooking may help.
Reducing perceived barriers to dairy intake (e.g. places on campus where dairy is available,
imparting knowledge on the type of dairy that should be consumed, amount that is
recommended) may also help to increase self efficacy.

Creating a supportive social network is also important for maintenance of healthy
behavior. At home parents offer a supportive healthy environment. However, to gather similar
support from friends, it isimportant that they are included in intervention in future studies.

Individuals who have specific health goals aso have higher expectation from behavior
change are likely to adopt the targeted behavior. However, since college students may lack such
goas and may believe that they are invincible to nutrition related health problems, they may
have low outcome expectation. Because students are concerned about body image and weight
problems in college, focusing on the benefits of dairy intake in weight regulation may improve
outcome expectation in college students.

Overall, adopting and maintaining healthy behavior can be difficult for college students.
This may be because they are not concerned about nutrition related health problems during
college years. Interventions should focus on improving knowledge regarding dairy intake.
Improving and maintaining self efficacy, self regulation, social support and outcome
expectations to increase dairy intake may be beneficial.
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APPENDIX A

Web based Nutrition Education Intervention Improves Self Efficacy and Self Regulation Related
to Increased Dairy Intake in College Students

IRB APPROVAL
CONSENT FORM(S)
DATA COLLECTION INSTRUMENTS
INTERVENTION MATERIALS
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IRB Approval

v g Tedl Tnstitutional Review Board
m VIRGINIA FOLYTECHNIC INSTITUTE Dr. David b, Maoare )
AMD STATE LNIVERSITY IRB (Human Subjects) Chalr
Assistanl Vice President for Research Compliance
TRE0 Pratt Dirive, Suite 2006({0497), Blacksburg, VA 24061
Office; 302314991 FAX: 540023 1-0950
email: monped @viedy

DATE: Januvary 11, 2006

MEMORANDUM

TO: Kathy Hosig HNFE (0430
Kavita Poddar

FROM: David Moore %—

SUBIECT: IRB Expedited Approval: “Calcium Intake and Body Weight Changes in
College Students™ IRE # 06-000

This memo is regarding the above-mentioned protocol. The proposed research is eligible for
expedited review according to the specifications authorized by 45 CFR 46.110 and 21 CFR 56.110.
As Chair of the Virginia Tech Institutional Review Board, 1 have granted approval to the study for a
period of 12 months, effective January 10, 2006,

Virginia Tech has an approved Federal Wide Assurance (FWAQQOMIST2, exp. 7/20007) on file with
OHRF, and its IRB Registration Number is IRBOODO0G67.

ce: File

Department Reviewer: William G. Herbert
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Consent Form(s)

On-Campus EDHL 1514
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY

Informed Consent for Participantsin Research Projects Involving Human Subjects
Title of Project: Pilot Study: Calcium intake and body weight changes in college students
Investigators: Kavita Poddar, Kathy Hosig, Ph.D, MPH, RD and Shelly Nickols-Richardson, PhD, RD

I.  Purpose of this Resear ch/Project
All students enrolled in EDHL 1514 for Spring 2006 will be invited to participate in this study. Thisisa
pilot study, and the purpose of the study is to find out whether an online nutrition and physical activity
education program can help college students eat healthier and maintain a healthy weight. Results will be
used to plan larger studies in the future.

Il. Procedures

Everyone who agrees to be in this study will be assigned to one of two groups,; a comparison group or an
intervention group. If you are assigned to the comparison group, you will complete data collection only.
If you are assigned to the intervention group, you will complete data collection and have the opportunity
to participate as much as you wish in activities provided to help you learn more about eating healthy and
being physicaly active at Virginia Tech.

Data Collection (all subjects)

If you decide to participate in this study, you will be asked to do certain things at two different times
during this academic year (2006). The total time commitment for filling out questionnaires and body
measurements is about 4 hours and 40 mins (2 hours and 20 mins each time).

Things you will be asked to do (oncein early April) include:

1. Complete 5 questionnaires about your health, eating habits, physical activity, sleep habits
and stress levels

2. Keep arecord of your food intake and physical activity for 7 days

3.Come to a faculty office in Wallace Hall to have your weight, height, waist and hip
measurements taken; you will need to make an appointment to come for these measurements
when you have not eaten yet that day and have only had a maximum of 1 cup (8 ounces) of
beverage that day. If you have diabetes, hypoglycemia, or any other condition that requires
eating on a regular schedule, please inform the researchers ahead of time — you may eat that
morning, and your food intake for that morning will be recorded on the form along with your
weight.

Y ou will receive the questionnaires and food/activity vialog email before your appointment for the body
measurements. If you prefer to have printed copies of these forms, you may inform Dr. Hosig and stop by
her office to pick them up. Y ou will bring the completed formsto your body measurement appointment.
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Y our weight and height and waist/hip circumference measurements will be taken in a faculty office (Dr.
Hosig's office in 227 Wallace) by either Kavita Poddar, Dr. Hosig or a graduate research assistant. The
door will be partially open. Y ou will keep your clothes on but will be asked to remove any outer clothing
such as hat, coat, sweater and shoes. We will measure your hips and waist over light clothing such as at-
shirt and cotton shorts or pants. Y ou may have to loosen the waistband of your pants so that we can get
an accurate waist measurement. If you wear clothes that are too thick or tight, we will provide a t-shirt
and shorts for you to change into in the restroom down the hall before your measurements are taken.

Intervention Program (only subjects assigned to the intervention group)

If you are assigned to the intervention group, you will have access to a Blackboard™ site that is designed
to provide short educational flyers about eating healthy. This site will also give you tips on how to eat
healthy and at Virginia Tech, help you find people to eat or exercise with, provide links to other
information that you might find helpful, invite you to socia events for study participants, and ask you to
complete daily checklists about foods you eat. You will sometimes receive emails about the study
through the Blackboard™ site. Y ou will not be required to participate in any parts of the intervention.
You may choose to do al or none of the things available to you. The study site will show on your
Blackboard™ account any time you access the system for your Virginia Tech courses, but you will
determine how often you accessit by clicking on the link for that site.

1. Risks

Some subjects may be uncomfortable having body measurements taken; we will keep the door to the
room partially closed so that you will have privacy during these measurements.

Some subjects may experience minor emotional distress during completion of the gquestionnaires; you
may refuse to answer any questions that make you feel uncomfortable. The questions on the
guestionnaires are not designed to be about sensitive information.

V. Benefits

Potential benefits of participation in this study include receiving personal information about your body
measurements and nutrient content of your diet. Y ou may request a copy of your body measurements and
nutrient analysis from your food record level once they are analyzed by checking the appropriate box(es)
on this consent form.

The general public, especially college students, may benefit from this study if the intervention is
successful in improving diet and physical activity habits of college students. Researchers can use results
of the study to plan future larger interventions. Results of this study may be distributed in newsletters to
college students and in scientific journals.

V. Extent of Anonymity and Confidentiality

All of your information from the study will be confidential. Your name will not be used on the
guestionnaires, food and activity record, body measurement forms, or any other data collection forms.
Instead, you will be given a special code number that will be on these forms. The researchers will keep a
list of names and code numbers in a locked file cabinet. Thislist is to make sure that the correct code
number is put on the forms you get so that all of your information has the same code number. Y our code
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number will be put on the forms when you bring them to your body measurement appointment.
Published results will not contain results for individual subjects.

VI. Compensation

Total compensation available for completion of all components for both data collection period is 15% of
course points for the on-campus EDHL 1514 section.

Compensation for partial completion of study components will be provided per data collection period (2
periods) as 2.5% of course points for completion of questionnaires, 2.5% of course points for completion
of the food/activity log and 2.5% of course points for completion of body measurements.

VIlI. Freedom to Withdraw

If you agree to participate in this study, you are free to withdraw or stop participation at any time without
penalty. You will receive compensation for any part of the study that you have completed, as shown
above. If you choose to withdraw during Spring semester, your grade in the course will not be affected.
Y ou will not receive compensation for any parts of the study that you did not complete, but the points that
you have earned for the course will not be reduced. If you withdraw from the study, you may gain
unearned points up to 15% of course points (7.5% of course points per data collection period) — you may
keep a detailed 7-day food and activity record, enter the information into a nutrient analysis program
available online, and turn in the food/activity record, printed nutrient analysis results, and a one-page
paper describing the experience and analyzing your personal results. You will turn in this assignment to
your instructor for the class, completion of requirements for compensation will be verified by the
researchers and conveyed to your instructor for the course (EDHL 1514).

If the researchers decide that you should not continue as a subject for any reason, such as missing data or
incomplete information on study forms, you may be asked to withdraw from the study. If this happens,
you will receive compensation as above for any parts of the study that you completed. Y our grade for the
course will not be affected. You will not receive points for any parts of the study that you did not
complete, but the points that you have earned for the course will not be reduced. Y ou may gain unearned
points as described above up to 15% of course points (7.5% of course points per data collection period),
you may keep a detailed 7-day food and activity record, enter the information into a nutrient analysis
program available online, and turn in the food/activity record, printed nutrient analysis results, and a one-
page paper describing the experience and analyzing your personal results. You will turn in this
assignment to your instructor for the class;, completion of requirements for compensation will be verified
by the researchers and conveyed to your instructor for the course (EDHL 1514).

VIIl. Subject’s Responsibilities

| voluntarily agree to participate in this study. By agreeing to participate in the study, | agree to complete
al responsibilities listed above in section Il, Procedures. | understand my right to withdraw my
participation at any time.

X. Subject’s Permission

| am 18 years of age or older have read and understand the Informed Consent and conditions of this
project. | have had al my questions answered and have been given a copy of this form to keep. | hereby
acknowledge the above and give my voluntary consent to participate:
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Date

Signature

Subject information:

Printed Name:

Phone number: E-mail address:

] 1 would like to receive acopy of my nutrient analysis results when complete.

1 1 would like to receive acopy of my body measurements.

Should | have any pertinent questions about this research or its conduct, and research subjects' rights, and
whom to contact in the event of aresearch-related injury to the subject, | may contact:

Kavita Poddar poddar@vt.edu

Investigator e-mail

Dr. Kathy Hosig (540) 231-4900/ khosig@vt.edu
Investigator Telephone/ e-mail

Dr. William G. Herbert (540) 231-6565/ wgherb@vt.edu
Departmental Reviewer Telephone/ e-mail

Dr. David Moore (540) 231-4991/ moored@vt.edu
IRB Chair Telephone/ e-mail

Institutional Review Board
for Human Subject Research Ethics
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On-LineEDHL 1514
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY

Informed Consent for Participantsin Research Projects Involving Human Subjects
Title of Project: Pilot Study: Calcium intake and body weight changes in college students
Investigators: Kavita Poddar, Kathy Hosig, Ph.D, MPH, RD and Shelly Nickols-Richardson, PhD, RD

I.  Purpose of this Resear ch/Project
All students enrolled in EDHL 1514 for Spring 2006 will be invited to participate in this study. Thisisa
pilot study, and the purpose of the study is to find out whether an online nutrition and physical activity
education program can help college students eat healthier and maintain a healthy weight. Results will be
used to plan larger studies in the future.

Il. Procedures

Everyone who agrees to be in this study will be assigned to one of two groups; a comparison group or an
intervention group. If you are assigned to the comparison group, you will complete data collection only.
If you are assigned to the intervention group, you will complete data collection and have the opportunity
to participate as much as you wish in activities provided to help you learn more about eating healthy and
being physicaly active at Virginia Tech.

Data Collection (all subjects)

If you decide to participate in this study, you will be asked to do certain things at two different times
during this academic year (2006). The total time commitment for filling out questionnaires and body
measurements is about 4 hours and 40 mins (2 hours and 20 mins each time).

Things you will be asked to do (oncein early April) include:

1. Complete 5 questionnaires about your health, eating habits, physical activity, sleep habits
and stress levels

2. Keep arecord of your food intake and physical activity for 7 days

3.Come to a faculty office in Wallace Hall to have your weight, height, waist and hip
measurements taken; you will need to make an appointment to come for these measurements
when you have not eaten yet that day and have only had a maximum of 1 cup (8 ounces) of
beverage that day. If you have diabetes, hypoglycemia, or any other condition that requires
eating on a regular schedule, please inform the researchers ahead of time — you may eat that
morning, and your food intake for that morning will be recorded on the form along with your
weight.

Y ou will receive the questionnaires and food/activity log via email before your appointment for the body
measurements. If you prefer to have printed copies of these forms, you may inform Dr. Hosig and stop by
her office to pick them up. Y ou will bring the completed forms to your body measurement appointment.

Y our weight and height and waist/hip circumference measurements will be taken in a faculty office (Dr.
Hosig's office in 227 Wallace) by either Kavita Poddar, Dr. Hosig or a graduate research assistant. The
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door will be partially open. Y ou will keep your clothes on but will be asked to remove any outer clothing
such as hat, coat, sweater and shoes. We will measure your hips and waist over light clothing such as at-
shirt and cotton shorts or pants. Y ou may have to loosen the waistband of your pants so that we can get
an accurate waist measurement. If you wear clothes that are too thick or tight, we will provide a t-shirt
and shorts for you to change into in the restroom down the hall before your measurements are taken.

Intervention Program (only subjects assigned to the intervention group)

If you are assigned to the intervention group, you will have access to a Blackboard™ site that is designed
to provide short educational flyers about eating healthy. This site will also give you tips on how to eat
healthy at Virginia Tech, help you find people to eat or exercise with, provide links to other information
that you might find helpful, invite you to social events for study participants, and ask you to complete
daily checklists about foods you eat. You will sometimes receive emails about the study through the
Blackboard™ site. You will not be required to participate in any parts of the intervention. You may
choose to do al or none of the things available to you. The study site will show on your Blackboard™
account any time you access the system for your Virginia Tech courses, but you will determine how often
you access it by clicking on the link for that site.

1. Risks

Some subjects may be uncomfortable having body measurements taken; we will keep the door to the
room partially closed so that you will have privacy during these measurements.

Some subjects may experience minor emotional distress during completion of the gquestionnaires; you
may refuse to answer any questions that make you feel uncomfortable. The questions on the
guestionnaires are not designed to be about sensitive information.

V. Benefits

Potential benefits of participation in this study include receiving personal information about your body
measurements and nutrient content of your diet. Y ou may request a copy of your body measurements and
nutrient analysis from your food record level once they are analyzed by checking the appropriate box(es)
on this consent form.

The general public, especialy college students, may benefit from this study if the intervention is
successful in improving diet and physical activity habits of college students. Researchers can use results
of the study to plan future larger interventions. Results of this study may be distributed in newsletters to
college students and in scientific journals.

V. Extent of Anonymity and Confidentiality

All of your information from the study will be confidential. Your name will not be used on the
guestionnaires, food and activity record, body measurement forms, or any other data collection forms.
Instead, you will be given a special code number that will be on these forms. The researchers will keep a
list of names and code numbers in a locked file cabinet. This list is to make sure that the correct code
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number is put on the forms you get so that all of your information has the same code number. Y our code
number will be put on the forms when you bring them to your body measurement appointment.
Published results will not contain results for individual subjects.

VIlI.  Compensation

Total compensation available for completion of all components for both data collection period is 30% of
course points for online EDHL 1514 section.

Compensation for partial completion of study components will be provided per data collection period (2
periods) as 5% of course points for completion of the questionnaires and 5% of course points for
completion of the food/activity log and 5% of course points for completion of body measurements.

VII. Freedom to Withdraw

If you agree to participate in this study, you are free to withdraw or stop participation at any time without
penalty. You will receive compensation for any part of the study that you have completed, as shown
above. If you choose to withdraw during Spring semester, your grade in the course will not be affected.
Y ou will not receive compensation for any parts of the study that you did not complete, but the points that
you have earned for the course will not be reduced. If you withdraw from the study, you may gain
unearned points up to 30% of course points — for each period (15% of course points per data collection
period) you may keep a detailed 7-day food and activity record, enter the information into a nutrient
analysis program available online, and turn in the food/activity record, printed nutrient analysis results,
and a one-page paper describing the experience and analyzing your personal results. You will turn in this
assignment to your instructor for the class, completion of requirements for compensation will be verified
by the researchers and conveyed to your instructor for the course in which you are enrolled (EDHL).

If the researchers decide that you should not continue as a subject for any reason, such as missing data or
incomplete information on study forms, you may be asked to withdraw from the study. If this happens,
you will receive compensation as above for any parts of the study that you completed. Y our grade for the
course will not be affected. You will not receive points for any parts of the study that you did not
complete, but the points that you have earned for the course will not be reduced. You may gain unearned
points as described above up to 30% of course points (15% of course points per data collection period) -
you may keep a detailed 7-day food and activity record, enter the information into a nutrient analysis
program available online, and turn in the food/activity record, printed nutrient analysis results, and a one-
page paper describing the experience and analyzing your personal results. You will turn in this
assignment to your instructor for the class; completion of requirements for compensation will be verified
by the researchers and conveyed to your instructor for the course.

VIIl. Subject’s Responsibilities

| voluntarily agree to participate in this study. By agreeing to participate in the study, | agree to complete
all responsibilities listed above in section Il, Procedures. | understand my right to withdraw my
participation at any time.

X. Subject’s Permission
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| am 18 years of age or older have read and understand the Informed Consent and conditions of this
project. | have had all my questions answered and have been given a copy of this form to keep. | hereby
acknowledge the above and give my voluntary consent to participate:

Date

Signature

Subject information:

Printed Name:

Phone number: E-mail address:

1 1 would like to receive a copy of my nutrient analysis results when compl ete.
[ 1 would like to receive acopy of my body measurements.

Should | have any pertinent questions about this research or its conduct, and research subjects’ rights, and
whom to contact in the event of aresearch-related injury to the subject, | may contact:

Kavita Poddar poddar@vt.edu

Investigator e-mail

Dr. Kathy Hosig (540) 231-4900/ khosig@vt.edu
Investigator Telephone/ e-mail

Dr. William G. Herbert (540) 231-6565/ wgherb@vt.edu
Departmental Reviewer Telephone/ e-mail

Dr. David Moore (540) 231-4991/ moored@vt.edu
IRB Chair Telephone/ e-mail

Institutional Review Board
for Human Subject Research Ethics
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Data Collection I nstruments
Questionnairefor SCT variables
General Information About Y ou

Age:

Gender (circle): Female Made

Race/Ethnic background (check all that apply):

White Asian/ Pacific Islander Native American
Black/African American Other (please specify):
Areyou Hispanic or Latino (circle)? YES NO
Major (if known): OR Unknown at this time (check)
Were you an athlete in high school (circle)? YES NO
if yes, what sport(s) did you play:
Do you play sportsin college (circle)? YES NO

if yes, please indicate which which level and which sport(s) you play below:

collegiate:

club level:

intramural:
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Please indicate reasons you ar e taking the cour se you are taking: (mark all that apply)

Reason for taking EDHL 1514

Check all
that apply

Required for major

Meets university core requirement

Elective

Increase GPA

Interest in topic

Class was at a convenient time

Other: please specify:

Other: please specify:

Code Number (entered when you are measured):

Eating Attitudes Test (EAT 26)

Please check aresponsefor each of the following

Always Usual Often Some Rarely Never

statements: times

1.  Amterrified about being overweight. o o a o o o

2. Avoid eating when | am hungry. o o a o o o

3. Find myself preoccupied with food. o o a i i o

4.  Have gone on eating binges where | feel that | may not be o o o mi mi o
able to stop.

5. Cut my food into small pieces. o o a i o |
Aware of the calorie content of foodsthat | eat. O O i O O O

7.  Particularly avoid food with a high carbohydrate content o o | o o o
(i.e. bread, rice, potatoes,etc.)

8.  Fedl that others would prefer if | ate more. o o a i i o

9.  Vomit after | have eaten. o o m] o o o

10. Feel extremely guilty after eating. o o a i i o

11.  Am preoccupied with adesire to be thinner. o o a i i o
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12.  Think about burning up calorieswhen | exercise. o o o mi mi o

13. Other peoplethink that | am too thin. o o a i o |
14.  Am preoccupied with the thought of having fat on my o o o mi mi o
body.
15. Takelonger than othersto eat my meals. o o | o o |
16. Avoid foods with sugar in them. o o o mi o o
17. Eat diet foods. | | m] o o |
18. Fed that food controls my life. i i | mi o |
19. Display self-control around food. o o a i i o
20. Feel that others pressure meto eat. o o a i i o
21. Givetoo much time and thought to food. o o a i i o
22. Feel uncomfortable after eating sweets. o o a i i o
23. Engagein dieting behavior. o o a i i o
24, Like my stomach to be empty. o o a o o o
25. Havetheimpulse to vomit after meals. o o a o o o
26. Enjoy trying new rich foods. o o a o o o

EAT® David M. Garner & Paul E. Garfinkel (1979), David M. Garner et al., (1982)

Note: Thisquestionnaire is made available with permission of the authors.

Godin Leisure-Time Exercise Questionnaire

Considering a 7-Day period (aweek), how many times on the average do you do the following kinds of exercise for

mor e than 15 minutes during your free time (write on each line the appropriate number).

a) STRENUOUSEXERCISE Times/week
(HEART BEATSRAPIDLY)

(i.e. running, jogging, hockey, football, soccer,
squash, basketball, cross country skiing, judo,
roller skating, vigorous swimming,

vigorous long distance bicycling, etc.)
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b) MODERATE EXERCISE
(NOT EXHAUSTING)

(i.e. fast walking, baseball, tennis, easy bicycling,
volleyball, badminton, easy swimming, alpine skiing,

popular and folk dancing, etc.)

C) MILD EXERCISE
(MINIMAL EFFORT)

(i.e. yoga, archery, fishing from river bank, bowling,

horseshoes, golf, snow-mobiling, easy walking, etc.)

Considering a 7-Day period (aweek), during your leisure-time, how often do you engage in any regular activity

long enough to work up a sweat (heart beats rapidly)?

OFTEN SOMETIMES NEVER/RARELY
1. o 2.0 3.o

HEALTH BELIEFS QUESTIONNAIRE

Code Number (entered when you are weighed):

Food Beliefs — Healthier Foods Socia Support

Using a scale from 1 to 5, indicate how much you agree with the following statements:

1 = strongly disagree 2=disagree 3=unsure 4=agree 5 = strongly agree

Agreeor Disagree

My family, and my closest friends..... (1-5)

Family Friends

1. Don't drink many regular sodas or sugared drinks.
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Believe that isit important to eat enough fiber.

Eat whole grain cereal every day.

Eat at least 5 servings of fruits and vegetables every day.

Try to eat low-fat dairy foods.

Eat whole grain bread every day.

Have told me that they want to eat more fruits and vegetables.

Believe that eating breakfast isimportant for good health.

© © N o g A~ W N

Eat breakfast every day.

=
o

. Have told me that they want to eat more whole grain foods.

=Y
=

. Believe that drinking too many sodas or sugared drinks is unhealthy.

=
N

Eat or drink at least 3 servings of dairy foods every day.

=
w

Have told me that they want to eat or drink more dairy foods.

=
b

Have told me that they want to cut down on sodas or sugared drinks.

=
o

Eat fruits or vegetables for snacks

=
o

Eat fruits or vegetables for dessert.

Using ascale from 1 to 5, indicate whether you agree with the following statements:

1=

Food Beliefs — Healthier Foods Strategies

Never 2= Seldom 3= Occasionally 4= Often 5=Repeatedly

In

the past 3 months, how often did you.....

How Often
(-5

Pay closer attention to eating breakfast.

Remind yourself that eating breakfast is healthy.

Eat more vegetables.

Eat more fruits.

Eat more dairy foods.

Eat more whole grain foods.

Eat low-fat salad dressing when you ate salad.

Remind yourself to drink fewer sodas or sugared drinks.

© © N o o A~ W NP

Plan to eat breakfast.
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10.

Plan to eat at least 5 servings of fruits and vegetables every day.

11.

Keep track of how many servings of fruits and vegetables you eat each day.

12.

Plan to drink or eat at least 3 servings of dairy foods every day.

13.

Keep track of how many servings of dairy foods you eat each day.

14.

Plan to eat more whole grain foods.

15.

Keep track of how many servings of whole grain foods you eat each day.

16.

Plan to drink fewer sodas or sugared drinks each day.

17.

Keep track of how many sodas or sugared drinks you drink each day.

18.

Eat breakfast on purpose when you would usually skip breakfast

Food Beliefs — Healthier Foods Efficacy

These questions ask how CERTAIN you are that you can do different things to eat healthier foods.

Y ou will be asked to decide how certain or sure you are that you can do these things on most days and in lots of

different situations. Think about timeswhen it will be easy to do these things and when it will be harder.

When deciding how sure you are that you can do these things, we want you to think about doing them:

ALL or MOST of thetime, not just once or twice.

For along time... until next year.... or even longer!!

Inalot of different situations— like when you are.....

Eating in a dining center on campus...

Deciding what to eat when at home, along, watching TV or doing chores....
Studying late at night

Eating with your family..

Eating out with friends or at a party...

At afast-food restaurant

Buying food at the grocery store

Traveling

Use any number from O to 100 on the following scale to tell how certain you are that you can —all or most of the

time:

0

50 100

Certain that |

Somewhat Certain
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CAN NOT certain | CAN

I CAN

How certain areyou that you can.....

How certain?
(0-100)

BREAKFAST

Eat breakfast every day?

Eat breakfast on most days?

Eat breakfast before you go to class or work?

Al W DN

Eat breakfast when you have an early class, meeting, etc.?

DAIRY FOODS

Drink or eat at least 3 servings of dairy foods each day?

Drink 1%, Y%, or fat-free (skim) milk instead of higher fat milk?

Eat low-fat cheese products (such as cottage cheese, dliced cheese, etc.)?

© N o u

Choose smoothies with less sugary and/or high-fat ingredients?

FRUITSAND VEGETABLES

0.

Take fruit to school or work for asnack every day?

10

. Eat at least 5 servings of fruits and vegetables every day?

11

. Eat vegetables for a snack?

12.

Eat fruit for a snack?

13.

Have a salad or other vegetable instead of French fries when eating out?

14.

Eat more than one serving of vegetables at a meal ?

15.

Find vegetables on campus that you will eat?

16.

Find fruits on campus that you will eat?

WHOLE GRAIN FOODS

17.

Figure out what foods are whole grain foods?

18.

Eat at least 3 servings of whole grain foods every day?

19.

Eat whole grain bread?

20.

Find whole grain bread on campus?

21.

Eat whole grain cereal?

22.

Find whole grain cereal on campus?

23.

Eat whole grain rice or pasta?

24,

Find whole grain rice or pasta on campus?

25.

Eat whole grain foods for snacks?

26.

Eat whole grain foods for breakfast?
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27.

Eat whole grain foods for lunch?

28.

Eat whole grain foods for dinner?

REGULAR SODAS AND SUGAR-SWEETENED DRINKS

29.

Limit regular sodas and sugar-sweetened drinks to one per day?

30.

Cut back on the size of regular sodas and sugared drinks?

31.

Choose fruit instead of juice when choosing fruits?

Food Beliefs — Healthier Foods Outcomes

Now, tell us what you expect will happen when you eat healthier foods. Use this scale to tell usif you agree that the

following will happen:

1=

strongly disagree 2=disagree 3=unsure 4=agree

5 =strongly agree

If | eat healthier (breakfast, fruits and vegetables, whole grains, dairy, etc.), | expect:

Do you agree?
(1-5

| will have more energy.

| will lose weight.

| will feel healthier and happier.

| will live longer.

| will feel better in my clothes.

| will be hungrier.

My health will improve.

| will miss eating the foods that | love.

© o N o o &M W NP

| will belesslikely to get cancer or heart disease.

=
©

| will be lesslikely to gain weight.

=
=

. Finding healthier foods on campus will be alot of trouble.

=
N

I will be bored with what | have to eat.

[
w

| will haveto change alot of my favorite foods.

=
b

| won't be able to eat the same foods as my friends.

[
o1

| won't be able to eat the same foods as the rest of my family.

=
o

I will have to spend too much time keeping track of what | eat.
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17. Thefood | eat will not taste good.

18. It will take too long to prepare meals and snacks.

19. | will have to plan my mealstoo far in advance.

20. | will be more attractive.

21. | will be doing what | know | should do.

22. 1 won't be ableto stick with it —I'll just go back to my old habits.

23. My friendswon’t want to eat with me.

HEALTH HISTORY FORM

Medical History
Please indicate any current or previous conditions or problems you have experienced or have been told by a
physician that you have had:

Yes No
Heart disease or heart problems:
Circulation problems:
Kidney disease or problems:
Urinary problems:
Reproductive problems:
Muscle problems:
Skeletal problems:
Neurological problems/disorders:
High blood pressure:
Low blood pressure:
Diabetes:
Thyroid problems:
Eating disorders (bulimia, anorexia):
Crohn's disesse:
Hirsutism (unusual hair growth on face or chest):
Insomnia:
Unusual sleep patterns:
Other (Please list):

If "yes" to any of the above please indicate the date, explain, and describe;
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Please list any hospitalizations/operations/recent illnesses (Type/Date):
Work Schedule and Patterns

Do you engage in night-timework? YES NO

If yes, please explain and indicate your usual work hours (time of day):
Limitations on Physical Activity
Are there any physical limitations you have that may restrict your ability to exercise? YES NO

If "yes' please explain:

M edications
Please indicate any current medications that you are taking on a daily or weekly basis:

Please list any nutritional supplements, herbal products, or other medications, (prescription and over-the-counter)

you are currently taking on adaily or weekly basis:

Weight History
What is your current weight?

How much did you weigh six months ago?

How much did you weigh one year ago?

During the last 2 years, how many times have you lost 5 pounds?

During the last 2 years, how many times have you gained 5 pounds?
Smoking

Doyou smoke (circle)? YES  NO if yes, approximately how many cigarettes do you smoke per day?

Calcium food frequency questionnaire

Please indicate how often you consume the following foods
Servings
Serving | Servings | Servings per Rarely
Food size per day | per week month or never
Examplt_a
Nghsfzt/r?i(lllin / 8 ounces 2
lce Milk 1 cup 4
Tofu 0.5 cup 3
Nonfat/sk_im/ 8 ounces
0.5% milk
1% Milk 8 ounces
29pmilk | Bounces
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8 ounces

whole milk
chocolate milk 8 ounces
buttermilk | © OUNces
ice cream 1cu
(regular) P
| cecream (Low
fat or light) Leup
icemilk Lcup
frozen yogurt
(regular) 1cup
Frozen yogurt
(nonfat) Leup
yogurt
(regular) Leup
yogurt
(L owfat) Lcup
Yogurt
(nonfat) Leup
Cheese
(Regular) 1 ounce
Cheese (lowfat) 1 ounce
Cottage Cheese
(regular) 1/2 cup
Cottage cheese
(lowfat) 1/2 cup
Cottage Cheese
(nonfat) L2 cup
Pudding or
custard
(regular) 1/2 cup
Pudding or
custard
(lowfat) 1/2 cup
Beans (Navy,
Pinto, Kidney,
Etc Leup
Tofu 1/2 cup
Eggs 1large
Brooccoli or
cooked greens 1/2 cup
34"
pancakes diameter
1.2"
homemade | o orer
biscuit
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mixed cheese
dishes
(macaroni and

cheese, quiche,

etc.

lcup

Pizza

1/8th of
15" pizza

Regular cream
soup (made
with milk

1cup

Low fat or Fat
freecream
soup ( made
with milk)

lcup

Solid Milk
Chocolate

1 ounce

cappuccino,
latte Hot
chocolate made
with milk

1cup

calcium
fortified orange
juice

8 ounces

calcium
fortified cereal

lcup

calcium
fortified soy
milk

lcup
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Instructionsfor completing food and activity record

Instructions for Completing the 7-Day Food Record

Tt s exiremely muportant that vou take this part of the stdy sertously. We need Tor you o be as complete and
specific as possible,

1.

2.

Please don’t forget to write down what time you got up for the day!!!!
Please write down evervthing yvou eat or drink as soon as possible after you consume it.
Tnclnde anything you “eat”™, including hard candy, gum, efe.

Please fill out each column for each food item

Time

We need this to see if timing of eating makes a difference in the things we are lookmg at

Amount

We need this to be able to enter vour food intake correctly into the computer. Use vour best

Judgment, and here ave some tips:

a. 1 cup is about the size of a baseball (or a half-pint milk carton from the cafeterta, or vour fist if
vour hand is average size) — also usually 1 scoop of mam dish at a cafeteria

1. Y eup is abour the size of a tenmis ball (usually 1 seoop of side dish at a cafereria)
ii. 1 teaspoon is about the size of the end of your thuumb — 3 teaspoons is 1 tablespoon
i, Y cup is about the size of a golf ball
iv. 3 ounces of meat is about the size of a deck of cards

b, Try to use amounts such as cups, tablespoons, ounces, ete. if possible, but just describe the
amount if vou are not sure

¢. Ifthe item is a standard size at a fast food restaurant, vou can just say exactly what the iem was
and what size (smallmedinnarge, 6-meh/12-inch, single/donble, ete.) — remember to say
WHERE wou ate

d, I yvon make it vouwrself, tefl us how many preces/slices of EACH thing on sandwiches, how much
of EACH condiment or topping, efc.

e. Fordrinks, tell us whether it was regular or diet, sweet or unsweetened, and the SIZE
{smallmedinmy/large, 8-02/12-02/16-0z./20-0z./24-0z), and anything you added (i.e. cream,
sugar, ete.) — please don™ forget to include drinks!!!

£ Ifthe item is one “pack™ or “package”. please tell us the size of the package — should be on the
package itself

2. For any foods that you can, especially bread/cereal/pasta’rice, ete., please tell us the BRAND
NAME and PRODUCT NAME of the food vou ate.]

Examples of complete entries: use your own information and serving sizes, of course!!!

Please email me at khosigizviedu if vou have any questions about how to enter a food that you
ate — I will respond guickly

a. Kellogg's Complete Bran Flakes — 1.3 cups

b. Pepperidge Farms Mult-Grain Bagel — 1 large bagel (1202 per & bagels)
c.  Entenmann Chocolate Cake Donnts, large — 2 donuts

d. Chips Ahoy Chewy Chocolate Chip Cookies - 4 cookies

e, Cuaker Chewy Granola Bars (peamut butter and chocolate chip) — 2 bars
t. Kraft Smgles 2% American Cheese — | slice

. Plonwose Deli Ham, baked - 2 shices

b Kraft Light Done Bight ranch salad dressing — 3 tablespoons, 14 cup, efe.
CONTINUES........... {over)
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kk.

Kroger 2% milk — 1 cup

Subway 6-inch turkey/ham with provolone on honey/oat bread with mayo, mustard, pickle, black
olives, ete.

Firehouse large pepperoni and mushroom pizza, regular crust (or thin crust, ete.) — 4 slices

Chef Salad at Dietrick — large with 1 cup lettuce, % cup ham, % cup turkey, 1 egg, Y cup
cheese, ¥> cup croutons, ¥4 cup bacon bits, ¥ cup green pepper, %> cup regular (as opposed to low
fat or fat free) French dressing

. Spaghetti with meat sauce — 2 cups pasta with 1 cup sauce and % cup Parmesan Cheese

Mello Yello (regular) — 200z bottle (or 120z can, etc.)

Dr. Pepper (diet) — 200z bottle (or 160z cup, etc.)

Hardees 1/3 pound thickburger with mayo, mustard, lettuce, tomato

Wendy’s single cheeseburger with lettuce, tomato, mayo

Krispy Kreme chocolate glazed créme-filled doughnut — 2 doughnuts

Sweet tea — Big Gulp at 7-Eleven (indicate ounces if you know it)

Beer — indicate how many draft beers, how many cans, name and whether regular or light
Extra sugar-free gum — 1 slice

Skittles candy — 1 bag (1.15 ounce)

. Apple — 1 large

Banana — 1 medium
Broccoli with cheese sauce — % cup
Campbell’s Chunky Vegetable Beef soup — 1 can

. Great Value saltine crackers — 8 squares

. Canned peaches in heavy syrup (or light syrup or juice) — % cup, or 4 slices

. Kraft Easy Mac macaroni and cheese — 2 packages

. Kroger macaroni and cheese from mix — 2 cups

. Tuna sandwich — 1 can tuna in oil (drained), 3 tablespoons regular mayo, dash salt and pepper, 2

slices Kroger sandwich bread

Peanut butter sandwich — 3 tablespoons Jif peanut butter, 1 tablespoon grape jelly, 2 slices
Arnold 7-grain bread

. Ramen noodles, oriental flavor — 1 package (3 o0z)

. Sbarro broceoli and spinach stromboli, small

. Sbarro large drink, Dr. Pepper

. Casserole with pasta, chicken, carrots, corn, lima beans, peas — 1.5 cups total (could put recipe in

“special notes” column if you made it or know the proportions)

Red grapes — 1 cup (or might use number such as 10 grapes. if you count them, or say 1 handful,
2 handfuls, etc.)

Please don’t forget to write down your physical activity for the day on the front of the
food/activity record, even if you don’t use the back for food

Again, please be specific about what you did, how strenuous it was, and how long

Examples (use actual time, etc.):

Fg o pp o

basketball, full court, 20 minutes

jogged, 10-minute mile, 45 minutes

cardio machines. 30 minutes

walked. 40 minutes total

bicycle, outdoor, 1 hour

racquetball, 30 minutes

land aerobics class, 30 minutes

lifted weights, total actual lifting time 20 minutes
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Food and Activity Record Sheet

Food/Activity Record
Web based Nutrition Education Intervention Improves Self Efficacy and Self Regulation Related to Increased Dairy
Intake in College Students

Code # (entered when you are weighed) Day of Week Date

What time did you get up today? (include am or pm)

How many hours did you sleep last night?

If you napped today, please list how long you napped:

*Remember: Please do not alter your normal activity or diet while keeping this record. Keep the record for 7
consecutive days. Use additional pages for each day if necessary. For foods eaten out, indicate where foods were

purchased. For mixed foods, include recipe on a separate page.

Physical Activity
Please list any physical activity you had today, including walking around campusto and from class.

Type of Activity Time Spent in Special Notes

Food You Ate Today — (continue on next page)

Time Food Eaten - How Prepared Amount Eaten Special Notes
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Page 2 of 2

Day of week: Date:

Time Food Eaten - How Prepared Amount Eaten

Special Notes

Anthropometric data collection instrument

Anthropometric Data Collection Form

Subject Code Number:

January 2006
Date: Time of day:
Weight: pounds
Height: inches
Waist (inches): Hip (inches):

139

am/pm




April 2006

Date: Time of day: am/pm
Weight: pounds

Height: inches

Waist (inches): Hip (inches):
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I ntervention Components

Email messages

Email M essages Week 1
Day 1

Welcomel

Y ou’ ve been selected to receive information on Calcium and its benefits in adolescence and early
twenties. For the next 5 weeks we will be sending out information on various roles of calcium in
general health. Along with this we will be giving you information on calcium rich foods and how
you can improve your calcium intake. You may be asked one or two questions regarding the
information we give you. Your feedback will give us information about how to improve the way
we provide information. We hope you enjoy what you learn in the next few weeks and use the
information to improve your eating patterns.

Day 2
Calcium and Bone Headlth.
NOW isthe time to make sure your bones are as strong as they will be —time is running out!!

Did you know that maximum bone growth and mineralization occurs during your teen years
through early twenties? Well, it is true. Bones grow in length and width for the first two decades
of life. People gain maximum peak bone mass during their teens through their early twenties.
Calcium forms 80% of the bone mineral content of the bones. High peak bone mass in early
adulthood lowers the risk of developing osteoporosis in individuals. Dietary calcium intake is
very important to achieve maximum peak bone mass. People tend to lose bone starting in middle
adulthood (the 40s). This can lead to osteoporosis if bones are not as strong as they can be by
your early twenties. More information on Calcium in bone health will be posted on Blackboard.

Day 3

Calcium and Body Weight.

Did you know that calcium may help prevent excess body weight gain? Research shows that
getting enough calcium in your diet may help obese/overweight individuals to lose weight. At
the same time dairy calcium has shown to have more impact on weight loss than calcium from

other types of foods. Adolescents and younger adults can keep off excess fat from accumulating
by consuming enough dairy calcium.
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Aswe all know weight gain has become a major health issue in United States and the best way to
treat it is not “losing it” but “preventing it”. Let us al say “Cheese to Healthy Weight” with at
least 3 servings of dairy aday.

Day 4

We all know by now that Calcium is an important nutrient not only to maintain healthy bones
but also maybe heathy weight. Most of us consume low levels of calcium in our diets.
Recommended intake is around 1300mg/day. There are many foods which are rich in calcium
besides dairy and dairy products. Incorporating at least 3 servings of foods rich in calcium can
provide you with enough calcium per day. Foodsrich in calcium  are:-

Foods 1 Serving
Y ogurt, plain, low-fat 8 ounces
Orange juice, calcium-fortified 1cup
Sardines, canned with bones 3 ounces
Cow's milk, nonfat 1 cup
Soymilk, calcium-fortified 1cup
Sesame seeds 1 ounce
Collard greens, cooked 1cup
Tofu, prepared with calcium sulfate 1/2 cup
Blackstrap molasses, 1 tablespoon
White beans, cooked 1cup
Bok choy, cooked 1 cup
Parmesan cheese, grated 2 tablespoons
Figs, dried 5 medium
Navy beans, cooked 1 cup
Quinoa, cooked 1cup
Broccoli, cooked 1 cup

Including around 3 to 4 servings in total of any of these foods can help you get enough calcium.
So, let’ s start eating healthy right away!

Day 5

QuIzZ 1

" 3 A day Dairy"

Email M essages Week 2
Day 1

Osteoporosis is a condition of bones in which bones become fragile and brittle where they break

easily. This is because of low bone mass and density along with structural deterioration of bone

tissue. There is increased susceptibility to fractures, especially of the hip, spine and wrist,

although any bone can be affected. A hip fracture aimost always requires hospitalization and

major surgery. It can impair a person's ability to engage in routine activities and may result in
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long term or permanent disability. Spinal or vertebral fractures aso have serious conseguences,
including loss of height, severe back pain, and deformity. There are many risk factors associated
with osteoporosis and the ones of main concern which can be controlled are:-

e Low lifetime calcium intake
e Vitamin D deficiency

e Aninactivelifestyle

e Current cigarette smoking

e Excessive use of alcohol

L ate adolescents to early twenties is the time when most of us acquire 98 percent of our skeletal
mass. Building strong bones during childhood and adolescence can be the best defense against
developing osteoporosis later. There are five steps, which together can optimize bone health and
help prevent osteoporosis. They are:

o A balanced diet rich in calcium and vitamin D
o Waeight-bearing and resistance-training exercises
e A hedlthy lifestyle with no smoking or excessive alcohol intake
e Talking to one's healthcare professional about bone health
e Bone density testing and medication when appropriate
Day 2

If you are intolerant to milk you can try to incorporate calcium rich foods in your diet by
increasing intake of the following food products:-

Lactaid milk

e Yogurt

e Calcium fortified juices and beverages

e White beans, cooked,
e Bok choy, cooked

e Figs, dried

e Navy beans

e Quinoa, cooked

e Broccoli

e Dark, leafy vegetables such as broccoli, kale and collards
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Tofu

Canned salmon or sardines with bones

Day 3
Tipsfor Healthy Spring Break!!!
e Cut smoking as calcium absorption from diet decreases.
e Restrict intake of caffeine and salt.
e Limit alcohol.
e Eat reasonable portions of meat, poultry and fish (six to eight ounces per day).
e Work out regularly. Include weight-bearing activities in your exercise routine along with
walking, jogging or aerobics which will help to help maintain bone density.
¢ Include vitamin D fortified foods or exposure to sunlight.
Day 4
Summary

| wanted to just summarize everything that we have covered so far with regards to benefits of
calcium and why we should try to include adequate intake of dairy and dairy products.

1.
2.

3.

4.

Calcium is essential for bone health and may be beneficial in preventing weight gain.
Dairy and dairy products are one of the best sources of calcium and to get adequate
amount of calcium at least 3 servings of dairy or dairy products should be consumed.

Late teens and early twenties is the time when maximum peak bone mass is achieved
which decreases the risk of developing osteoporosis and therefore adequate amount of
calcium at thistimeis essential.

Healthy lifestyle which includes physical activity on regular basisis beneficial.

Remember “Hedth is Wealth”

Day 5

Vitamin D helpsin absorption of calcium

Y ou need vitamin D to help absorb calcium from the food you eat. Vitamin D is formed in your
skin when it is exposed to sunlight or obtained from dietary sources (such as dairy or other
fortified foods). About 15 minutes of sun exposure three times per week without sunscreen can
provide enough Vitamin D. Food sources that contain vitamin D are fatty fish such as salmon or
halibut, milk (fluid, dried or evaporated) and other fortified foods such as breakfast cereals.
Vitamin D recommendation is no more than 2,000 [U International Units) or 50 micrograms per
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day. The RDI (recommended daily intake) for vitamin D is 400 1U. One cup of milk contains

100 1U. Most ceredls have about 40 U per serving. Read labels to be aware of this.

Email Messages Week 3

Day 1

Did you know that the dining places on campus offer a variety of dairy and dairy products?

Nutrition information (Nutrientsin one cup of milk -8 ounces)

Skim Lowfat | Reduced | Fatfree | Regular Soda
Nutrient Milk chocolate | fat milk yogurt milk
milk
Calories 83 158 125 100 146 -
Fat 0 8 4.7 0 7.93 -

(grams)

Protein 8.2 8 8.53 5 8 -
(grams)

Sugar 12.47 24.85 12 14 11 42
(grams)
Calcium 306 288 314 200 276 -

(mg)

Vitamin 98 100 98 100 98 -
D (mg)
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Did you know that 8oz of fat free milk, low fat milk or yogurt provides you with Proteins,
calcium, Vitamin D and carbohydrate with very little sugar where as same quantity of regular
soda provides only 42 grams of sugar. Well, itstrue!

Here are some healthy options for you to choose from Westend, the dining place on campus..

Fat free skim milk
Reduced fat milk
Low fat chocolate milk

Fat free yogurt

Regular milk

Consuming the above mentioned choices is much better than Soda

Day 2 Nutrient Information on Frappuccino

Nutrient Café Vanilla | Caramel Coffee Mocha Espresso
Frappuccino | Frappuccino | Frappuccino | Frappuccino | Frappuccino

Calories 470 430 260 420 230

Fat (g) 16 16 35 16 3

Protein(g) 6 6 5 6 5

Sugar (Q) 65 52 44 51 38

Calcium 200 200 200 200 150

(mg)

Vitamin D | - - - - -

(mg)
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Day 3 Nutrient information (Nesquik)

Nutrient | Nesquik Nesquik | Nesquik | Nesgquik | Nesquik | Danon
Strawberry | Very Buncha | Fat free| Double |Lite
reduced fat | Vanilla | Banana | Chocolate | chocolate
milk reduced | reduced | milk reduced | 80Z

fat milk | fat milk fat milk

Calories | 200 200 200 160 200 60

Fat (g) 5 5 5 0 5 0

Protein(g) | 8 8 7 8 8 5

Sugar (g) | 31 29 29 30 30 7

Calcium | 400 400 400 400 400 150

(mg)

Vitamin 100 100 100 100 100 60

D (mg)

GBJ (The one near Randolf Hall where Burger king is located) carries a variety of flavored milk
which are healthier than sodas. These are available in the small convienient store located on the
top floor.

The following choices are better than having a bottle of soda..

Fat free chocolate milk

Strawberry reduced fat milk

Buncha banana reduced fat milk

Very Vanillareduced fat milk

Double chocolate reduced fat milk

These contain approximately 200 caloriesin 8 Fl.oz along with 400 mgs of calcium.

Starbucks frappacino is also available here but it has higher calories and lower calcium.
Day 4

There are various healthy choices available on campus. The convienience store just below deets
carries various milk and milk products from which you could choose to meet your daily calcium
requirement. They are asfollows

Hershey's milkshakes in various flavors
Nesquik milkshakesin various flavors
Quaker milk chillers

Dannon light n fit
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So if you happen to be that side you can pick up your cdcium serving.
Day 5

Quiz 2

" Knowing your calcium intake"

Email Message Week 4 (one message)

Milk and milk products are available in the bookstore and squires student center. In addition to
the products mentioned earlier in emailsthe bookstore carries one more product called
"Chocolate moose" a cool milk drink.
So then whether you are studying or reading in the library you can aways carry your calcium
with you.

Email M essage Week 5 (One message)
Quiz 3
“Type of dairy On-campus’

Everything was put together and sent asa summary

Questionsincluded in the quizzes

Quiz1

3 A Day
Question 1. Did you visit the 3 A day website or the link which | forwarded to you on Tuesday?
Choice: Yes, No.

Question 2. Think about what you ate and drank yesterday. How many servings of dairy foods
did you consume? If you need help with serving sizes, please refer to the information under the
"Calcium Rich Foods" tab.

Choice: 0 servings, 1 servings, 3 servings, More than 3 servings
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Quiz 2
Knowing your Calcium intake

Question 1. Think about yesterday. How many servings of calcium rich foods that were not

dairy foods did you consume?
Choice: 0 servings, 1 servings, 3 servings, More than 3 servings

Question 2. So, how many servingsin total of dairy foods plus other calcium rich foods did you

consume yesterday?
Choice: 0 servings, 1 servings, 3 servings, More than 3 servings
Quiz 3
Type of dairy on-campus
Question 1. Which would you choose at a convenience store?

Choice: 1) Regular chocolate, vanillaor strawberry milk. 2) Lowfat chocolate, vanilla or
strawberry milk. 3) Skim milk. 4) Low fat milk. 5) Whole milk. 6) Frappacino 7) Soda.

Question 2. Which choice gives the most calcium for the calories and fat you get?

Choice: 1) Regular chocolate, vanilla or strawberry milk. 2) Lowfat chocolate, vanilla or
strawberry milk. 3) Skim milk. 4) Low fat milk. 5) Whole milk. 6) Frappacino 7) Soda

149



Flyers Posted

150



Bone health

www- national dairycouncil.org

BB6F0757A647/0/DCD775.pdh

[yt g A N Y

September | Cctober 2006

Violume 77
Mumber 5
SUAMMRARY foods themselves, can positively impact
children's and adolescents' dairy and
Prevention of osteoporosis, a debilitating caleium infakes. For this reason, the
disease characterized by low bone mass American Acadeimy of Pediatrics {AAP)
and increased risk of fractures, isa public encourages adequate calcium intake by
health priority. Althoush this disease all famity mermbers,
typically affects older adults, its prevention MNumerous studies demanstrate that
begins in childhood and adule?oence by eorsuming an adequate intake of dairy
optimizing genetically determined peak foods andfor calcium duting childhood
bone mass reached sometime between e | nd particulary adolescence is important
adolescence and the early 20s. for optimizing genelically determined peak
Bone mass is determined by genetics bone mass. This in turn may reduce the

and ervironmental factors such 25 diet and risk of osteoporosi in later adult years,
exercise, Although many nutrients influence | Childhood and adolescence is a critical
bone health, most attention has focused o | period for establishing heallhful dietary
calcium. Dietary caldum recommiendations | practices and lifestyle behaviors that; if
EUII.DiNG dre 00ma/day for children aged 4 through - | maintained, can support skeletal health,

p | 8 yearsand 1,300mglday for chidren and The 2005 Dietary Guidelines for Ameticans,
mu BOHES' adolescents 9 through 18 years of age. 1y e '

STARTIHG IN Unfortunately, most LS. children older gﬁ?ﬁﬁﬁ.gﬂ%ﬁé:ﬁg?
THE EML‘[ ,tha" 8 years {':,"I to Lonsume rvecc-mmended nutrient adeguacy, and chifdren’s and
intakes of calcium. Low intake of milk and adlolsscents’ bone health. recarmends 3
YEAHS other d_air)r Ifouds (eg, cheese, }a\uguﬂ}, cups of kow-fat or fat-free milk or equivalent
the major dietary source oFcalauml, mill products a day for children 9 years of
cantributes in kige part to low cakium age and older (2 cups a day or equivalent
intake. Dairy foods also contain other for children 2 fo 8 years).
bone-building nutrents inchuding
witamin D (f fortified). phosghors, Ina recent report on bone health, the AAP
protein, potassium, magnesium, and zine., outlines several strategies to optimize bone

Several factors influence children's and }:saﬂ:,nndﬁc‘;[ﬁgg :::f;; Eid;::ggd
adolescents’ consumption of dairy foods, servings of calcium-rich dairy foods (e.g.,
sur_'hla_f. replacement of mi.Ik by soft drinks, lowsfat itk flavered milk; cheese, o
fruit juices, and/or fruit drinks. Parents and yogurt) a day for ehildren 4 to 8 years of
otherfamily members, | o and 4 cervings a day for children and
throughrole modeling | joaccants 9 10 18 years of age as part of
or by consuming and awell-rounded dist including fruits and
 serving dairy vegetables, and participating in regular
g physical activity, especially weight-bearing
exercise; The AAP encourages physicians to
regularty assess children's and adolescents’
calcium intakes and suggests that families at
risk of inadequate calcium intake consult
a registered distitian for dietary advice. [l
The Dary Counal Digest®is available on-lne,
www.nationaldairycouncil.org
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INTRODUCTION

Osteopoross, askeletal disease
characterized by low bone mass and
increased susce plibility to fractunes, affects
44 millior U5, aclults over the age of 50{1).
This chronic disease results in corsiderable
marbidity and mortality and incurs direct
healthcare costs reaching 318 biflion a

vear (11 Even though this bone disease
strikes late in Bfe, its prevention begins in
ehildbiond and adoleseence (1) Aehioving
genetically-determined peak bone mass,
reached sometime during fate adolesconce
and the early 205, reduces the risk of
osteopoross laterin ffe (0. In zddition

to genetics, epvironmental factars such as
diet and physieal actinty influsnce bome
hath (13-

With respect to diet, dairy foods such
asmilk, chease, and yogurt contriblte a
rumber of nutrients including calcium,
witammin D (if fortificd), phasphorus, protein,
pokassium, magnesium, and zinc, which
are important for bone health (1,23

Most attention has focused on calcium
because of its critical role in-bone strocture
aned its geterally low dietary infake (1),
Approsimately 99%; of total body calcium
is found in the skeleton, The amount of
bone accumulated doring growth & related
to the amount of caleiurm consumed (1)
Because of the increased rate of bone
growwth during childhood and adofescenice,
calcivum needs are high during these years
(21, Unforturately, mamy youth, especially
thiose cider than 8 years of age. fail to meet
their needs for calcium, primarily because of
their lerar inlake of dairy foads, the major
digtary source of calcium (4,5).

Studies in children and adolescents
dernionis rate thatinercasing intake of
dairy foods or calcium increases peak
bBone mass and possibly redices sk of
fractures during childhood (1,.3.6) The
2005 Distary Guidelines for Americans {7)
acknowledzes the important role of milk
and elther dainy foods such as yagurt and
chieese for chifdren's bone health. The
Guidelines repart recommends 2 cups of
lowe-fat or fat-free milk or equivalent milk
products a day far children 2 to 8 years and
3 cupsof milk a day or s equivalent for
children 9 years of age aned alder (7). The
American Acaderny of Pediatrics (AAP),
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The propartion
of children
CORSIHTINGE 31
adeguglediake
af calcityis
fowest batween
the ages of

T2 and 12

vears wien
accumutation
af Boneriferal
peaks and the
Fegrirerment for
calciumishighest.

recognizing the wide gap belween Lypical
caleiumm intakes and dietany eadeidm
recomimendations, issued a reporton
optimizing children’s and adolescents” bone
fealth and caleitim intakes (B, This repeart
recommends 3 servings of milk; cheese, or
et a day far ehifdres aged 4 o B pears
and 4 servings a day for childen and
adolescents 910-18 years of age, aswell

as other caleivem-rich foods (8.

This Digest reviews children’s calkium needs,
intake, and factors influencing their dairy
food and calcium intake; saentific findings
sipporting & beneficial role for dairy

foods and cakiuny in bone health; and
recommendations to optimize children's

and sdolescents’ bone health,

CHILDREN'S AND
ADOLESCENTS' CALCILM
NEEDS AND INTAKES

For children aged 4 o B years, 800mg

of caldum/day is recommended, whereas
for children and adolescents aged 9
through 18 yesrs, 1,300 mg of calciim/day
& recommerded (31, This higher cakium
rcommendation coinades with peak
calcium accretion rales in bone which vocur
at an average age of 12.5 years for girls and
4 years for boys (8,9).

Far most chitdren: over 8 yvears of age

arid adplescents in the LS, calcium intakes
are below daily recommended levels
(4,830,110, Aceording to data from the
Mational Health and Mutrition Examination
Survey (NHANES) 2001-2002, only 6% of
vk and 28% of boys aged 910 13 years
and only 9% of girls and 31% of boys aged
14 e 18 pears have caleivm intakes greater
than recammended (4). Not only does
clietary calcivm intake dedline with age,
Bt atallanes fernales’ caldurm intabe s
much lower than that of males (@700,

In addition torcalcium, bone health depends
crran adeglate vitamin O status, which
increases calcium absorption (1,3,7.8),

The cirrent distary recommendation for
witamin D for children and adolescents is
200 LLE par day (3.12). Vitamin D status

is influenced by exposure of the skinto
sunfight and diel. Becaiise few foods
naturally coniair witamin O, virtially af!
milf in the U.S: is valuntarily fortified with
witamin £ at & bevel of 400 LU per guart (33,
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Tworcups of vitarmin D-fortified mik
provides 200§, ot witamin D, the amount
recormmended for children and adofescants,
Sorre cheeses and yoeurts aswell as some
breads, cereals and juices are also forfified
with vitamin (20 In recent vears, there have
beenseveral reports of low vitamin D status
among LIS adolescents, especially those
whio are not regularly exposed to sunlight
and/for do'not consdme at Teast 2 cups/day
of vitamin-DHortified mill (1215,

Inadequate consumption of milk and other
dalry foods contributes Lo low distary intake
of caldum {and vitamin 0} {1,2,10,16).
Diairy foods are the major source of distary
ealeiiar, providing 72% of the calium
invthe LS. food supply (17). On average,
adolescent girls aged 12 to 19 years are
consurming orly 1.7 servings/day from the
Milk Group, while similar aged boys are
consuming 2.4 servingsday (59 Without
inchuding adequate amounts of dairy foods
fie, ableast 3 servings/day) in the diet, it is
improbable that daily recommended dictary
intakes of cafeivm will be met 01320,

Mary factors influence children's and
adolescents’ dairy intake, each of which
needs fo be comsidensd in efforts to
prornate adeduate caleilen intalee (8100
A preocccupation with being thin or the
misperception that all dairy foods ane
fattening can limit intake of these foods
{8,100, The 2005 Dietary Cuidelines for
Arnaricans () advises adults and children
tor ot avesd milk and milk products because
of concerns about weight gain. Also, the
AP report points out that " children,
adolescents, and parents may not be
awiare that low-fat milk contains 2t least
as much calcium aswhole milic” (8).

Replacerment of milk intake by soft drinks
and fruit juices andfor fruit drinks may
contribute to adolescents” low calcium
intakes (8-10,18-200. This concern was
expressed in the AAMs policy statements
restricting soft drinks in schools (19) and
firmitirg juice intake in children 200, Lactose
maldigestion, whichis more comman in
children of African, American Indian, and
Asian descent than in white children, may
lead to restriction of dairy and calciem
intake (8,100, However, many children with
bictose maldigestion can consume dairy
products without discomfiort by drinking
sialler ameunts of mill (e.2, 1 cup
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TS nbers are
encouraged o
SEFvVE.asiie
models by
constiming arid
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and other dairy

foocs thermsefues,

- espedally with meals, eating aged cheeses
| (e.g; Cheddar, Swiss), orconsuming

- yogurt with lve active cultures (7.21.22),

- Laetose-free apd low lactose milks are

| ather options to encourage children to

| meet the recommended 3 servings/day

- -of dairy foods: Inva new report onlactose

- intolerance, the AP recommends that

| ehildren and adolescents with faciose
intolerance consume dairy foods, as

- supgested above, in order to oblain enaugh
L ccaleiurm, vitamin 2, protein, and other

| hutrients essential for bone health and

- growth (2.

- Parents, through role modeling,

- expectations and attitudes, caninfluence
- their children's dairy and caleium intake

- 18,23-25). Researchers have found that

- mnathers who drink milk more oftentend

- to have young daughters who drink milk

- frecuently and consume fewer soft drinks

(230, Astudy of 192 girls folloveed from ages
Sita Q@ and their mothers found that, atage

|- 9, the girls whocorsurmed recommended
| dietary intakes of caldum drank twice the
- -amount of milk, had slightly higher bone

- mineral density, and had mothers who

- drank and served il more frequently

- than girls with low cakcivim intakes (24)

- Some recent studies show that breakfast

| orsumptionimproves childrens and

| adodescents" calcium intake (26,270

" INMPROVING CHILDREN'S BONE
- HEALTH: WHAT STUDIES SHOW

-+ Consuming an adequate intake of dairy

. foodsand/for calcium during childhood and
- particularly adolescence is important for

- optimizing bone health, which may help

- reduce the risk of fractures in childhood and

| adolescence and asleopamosis in later adult

Coyears 11,3 6,28-320 18 young children,

- incredsing calcium intake has been shown

- toincrease bone mineral density (1,3,6,24,

28351 Inva recent s-year prospective

- study of 151 Caucasian girls followed

- from age 51011, higher calcium intakes

- Aprovided mainly from dairy products)

| atb ages 7 and '3 years were posithvely

- assodated with total Body bone mineral

- content af age 11 (34). Inanother

- longitudinal study of young children

- aged 2 to Byears, mulliple nutrients

- tenergy, calcium, phosphens, protein,

- magnesivm, and zinc) showed 2 positive
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and significant correlation with bone
mineral content (35). This finding led
the'researchers to'suggest that childien
should consume avanety of nutrent-rich
fonds to protect their bone health (35)

Miseting calcium needs during
adolescence s particularly important
for bone health given that 40%. of adult
hane mass is accrued during the few
years of peak skeletal growth (1,8).

The benefits of increased calcium
anadolescents’ bone health are
demonstrated in a number of studies
(1,3,6,28-32 36-38), A one-year
double-blind, placebo-controlled caldum
infervention study (,000mg caleivm
carbonate/day) in- 100 post-menarchisal
girls with habitual low calcum intakes
(=B00maiday) found that calcium
supplementation 1,000 mg/day)
enhenced bone mineral sequisition,
especially in girswho were two years
past the onsetof menarche (37),

Beeause rilk and other dairy products
are the major dietary source of calcium
and provide other bone-building
nutrients, several studies have sxamined
thieir effect on bone: health in children
and adolescents {30,38-45). Researchers
fourid that bone minesl content and
bone mineral density were significantly
irscreased in o sludhy of 80 girls aped 12
years whe consumed additional calcium
{i-e. 1125 mg/day compared to baseline
calciurn intake of 746 meidayyin the
form af whaole or low-fat milk e, bao
eipst for 18 months (39 Acclinical stucly
in 28 boys between 13 and 17 years of
ape found that increasing milk intake

(3 servings of 1% fluid mille'day)
favorably affected bone mineral
resporses to resistance training (400,

A recent bwo-year placebo-controlled
intervention trial in Firland found that
consuming cheese to increase calcium
intake was more beneficial forbokie mass
gecrualbin girls aged 10012 years than a
gmilar-amount of calcium from calcium
supplements (41} Other investigations in
LS and Agizin children and adolescents
indicate that intake of dairy products

has apostive influence on bone mineral
density (42-45) A refrospective study
shonee] that weomen aged 2010 49 vears
who consumed more milk during
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EXETCISE,

childhocd had higher bonie mineral
content than those whase intake of milk
intake during childhood was iow (46).

Owerall, controlled trials of calcium or
dairy intake have reported positive
short-term effects on borie measures
diiring growth, particularly when
habitual calcium intake is low (28 29,32,
Butwhether or not thereis a long-term
benefitin attaining and maintaining
maximum peak bone mass after the
dairy food o caldurn intervention s
stopped has yet to be conclusively
established (18,28.47), Severl follow-up
irvestigations indicate that the effects of
chairy food or caldurm inlake on gainin
bone mineral dersity are maintained
li.e., from 1 4o 7.5 years, depending
orythe study) after the intervention is
discontinued (33.48-52), whereas in
otherstudies nosustained effect has
been observed (53,54). Factors such

as the timing of pubertal maturation,
source of calcium (food o supplement),
and-habitual calcium intake may
influence the lasting response to calcium
supplementation. Because it is unknown
whetherashort-term increase in
caleiuim results ina long-term benefit
on bone health, i s impartant that
digtary practices that promote adequate
calciurn inlake be established in
childhiood and mairtained throughout
life (53

Ermemzing evidence indicates that
fractures in childhood and adelescence
are refated to low bone mass or sheletal
fragiity, which inturn s influenced by
dliet and physical ackivity (30,55-58), &
recent meta-analysis of eight case-control
studies found a positive association
between low bone density and fractures
in‘children (551 Mew Zealand children
and adolescents aged 5 to 19 yearswith
repeated forearm fractures had lower
bore mineral content and weighed more,
tweo factors that increase fracture risk,
compared to fracture-froe children.of the
same age and gemder (56). Pravious
research by these imvestigators showed
andncreased incidence of fractieres in

children who aveided millk (58),

In addition to adequate calcium intake,

wisght-bearing exercise (e.g., unning,
jumping i important to optimize bone

i
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health during growth (1.8). The AAP
states that “there is evidence that
childhood and adolescence may
represent an important period for
achisving long-lasting skeletal benefits
frorm regular exercise” (8). Some studies
demonstrate that increasing calcium
or dairy intake enhances the positive
effectsof high physical activity on
bore mineral stalus during growth
{59-63). However, additional research
is necessary Lo determine the combined
effects of calcium and exercise on
bone health during childhood and
adolescence (8,640

STRATEGIES TO OPTINUZE
BEONE HEALTH DURING
GROWTH

The impartance of caleium and
enleitsrm:rich foods such as milk,

cheese, and yogurt for children’s and
adolescents” bone health b recogrized
by health professional and goversimont
otgnnizations (1, 78,65.66). The 2005
Dietary Guidelines for Americans {7)
states that consuaming milk products is
associated with "overall diet quality and
adequacy of intake of many nutrients”
and “is especially imporiant for children
and adeolescents who are building their
peak bone massand developing felong
habits.” In a position staterment on
dietary guidance for healthy chifdren,
the American Dietetic Assodaticn (65)
regognizes that childrens “failure tomeet
calcium requirements in combination
with a sedentary lifestyle in chiidhood
can impeds the schievement of maximal
skefetal groweth and bone mineralization,
thersby increasing the diet-related risk
of developing astecporosis later in life”
Inits report on oplimizing children's bone
health, the AP {8} states that "drinking
three B-oz glasses of milk per day

{or the equivalent...) will achisve the
recormmenced adeguate intake of
calciumin children 4 to 8 years of age,
and four B-to-10-0z of milk (or the
equivalent) will provide the adequate
ealcium intake for adalescents.” The
report identifies yogurt and cheese as
good sources of calcium and adds that
"flavored milks, chesses; and yoaurts
cartaining reduced fat of no fat and
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modest amaounts of sweeteners (both
caloric and nonscaloric) are generally
recormnmended” (8. The Mational
Medical Association consensus panel
recommends 3 daily servings of low-fat
ik, cheese, and/or yogurt aday for
children and 4 servings & day for
adolescents (66).

Mk and other dairy foods are ide nified
as the preferred dietary source of calcium
(1,3,72.8) Mot anly are milk and ofher
dairy products caldumedense foods
providing about 200me calcum/Sserving,
but these foods also contain other
Hutrents important for bone healthsuch
as vitarsin O (i fortified), phosphorus,
protein; potassium, magnesium, and
zinc {1,2%. Infact, milk contains three
rutrients {i.e., calcium, potassium, and
magnesium) which the 2005 Dietary
Gundelines (7} identifies as being low in
the diets of children. Mondairy calcium-
containing foods (8.2, some green lealy
vegetables, beans) and calcium-fortified
foods are other sources, although the
bioawailability af calcium in some of
these foods {eg, spinach) bs low (8,673,
Calcium supplements are another source,
but the AAP (8) cautions that “these

products d not offer the benefit of other - |

assodaled nulrients, and compliancs
mmay bea problern” For individuals
weho el on calcium-fortified foods

ar nondairy-foods low in vikamin T,
anather source of vitamin D & needed
to provide an-adeguate intake of 200 1L
of witamin D/day (8):

Ity adeition to consuming a nutritionally
balanced diet including low=fat dairy
products, fruits, and vegetables, children
and adolescents should be phiysically
active aind participate inweight-bearing
activities to optimize their bone health
(1,8}, Also, parents should be role models
of healthy behaviors by serving milk

at mealtimes and choosing mitk a5 a
beveraze when eating out (8). The AAP
recommends that physicians periadically
agsess children’s and adolescents’ caldum
intake beginning at 2 to 3 years of age
and have discussions with parents and
farmilies regarding their dietary habats

to ensure that they are meeting daily
calcium requirements (B). Information
regarding thie calcium content of

i 28
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various foods should be given to
patients and thedr families at risk of
lowe calcium intakes. A registered
dietitian ray be consulbed for a more
thorough dietary assessmient

and to offer eeormmendations

Lo increase calcium intake (8],
Resources such as the Caloum
Asspsement Questionnaine,

a pew ool developed by the

AAP and Mational Dairy Couneil
v patianaldairpeauncl ol

can help families determine if they
are getting the calcivem they need
from their diets, [
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Calcium rich foods

Calcium rich foods

Knowing which foods are high in calcium can help you make sure that you are getting
enough calcium in your diet by choosing calcium rich foods. Remember that you should
eat at least 3 or more than 3 servings of dairy products per day or the equivalent of non
dairy foods to get enough calcium in your diet. It is also important to understand how
much calcium you actually need. The Food and Nutrition Board of the National Academy
of Sciences recommends. ...

s 1300mg a day for individuals who are in their late adolescents and early twenties.

Keep in mind that the %Daily Value for calcium on food labels is based on the adult
requiremnents of 1000mg a day. So a cup of milk that was 30% DV for calcium would be
equal to 300mg of caleium, which would be only about 23% of a teen's calcium needs.

Calcium Rich Foods

In addition to choosing foods from the followmg list, you should learn to look at food
labels and simply choose foods that have a high %DV for calcium and at least 20% or
more. You may tfind big differences in the calcium content of foods, even among
different brands of the same foods, such as cheese, juice, and bread.

s  Yogurt, plain

«  Yogurt, fruit

« Milk, low fat or nonfat

+ Milk whole

s Cheese, including American cheese, Ricotta cheese, Cheddar cheese, Mozzarella
cheese, etc.

»  Milk shakes

+ Eggnog

Be sure to check the nutrition label to make sure the cheese has a lot of calcium in it. And
also look for foods made with these calcium rich foods as ingredients, such as a Macaroni
and cheese (cheese), pudding (milk), nachos (cheese), etc.

Nondairy Foods with Calcium

s Salmon

« Tofu
« Collard Greens
« Rhubarb

s Sardines

s Spinach

s Turnip Greens
s  Okra
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s White Beans
« DBaked Beans

Calcium Fortified Foods

In addition to the large number of calcium rich foods that are naturally found, like milk
and cheese, there are also a lot of foods that are now fortified with calcium. These can be
especially good choices if you don't like to drink milk or are intolerant to milk.

» Calcium fortified orange juice

e Calcium fortified breakfast cereal, including General Mills Whole Grain Total
and Total Raisin Bran, which have 100%DV of calcium per serving!

» Calcium fortified soy milk

» Instant oatmeal

» Calcium fortified bread, English muffins, etc.

Get a feel for serving sizes and Calcium content

CALCIUM
FOOD ITEM SERVING (0z) CONTENT (mg)
Milkshake 1 cup (8 0z) 415
Pizza, cheese 1/2 of 10-inch pizza 362
Eggnog, nonalcoholic 1 cup (8 oz.) 355
Low fat yogurt with 1 cup (8 0z.) 330
fruit
Sardines, canned 1/2cup (3-1/20z.) 314
Skimmed milk (1/2% 1 cup (8 oz.) 302
fat)
Whole milk 1 cup (8 0z.) 291
Cheese soup made 1 cup 288
with milk
Swiss cheese 1 slice (1 0z.) 272
Red salmon 1/2 cup (3-1/2 0z.) 259
Ricotta 1 ounce 257
Soft serve ice milk 1 cup 236
Provolone I ounce 214
Cheddar cheese 1 slice (1 o0z.) 204
Pink salmon 1/2cup (3-1/20z.) 196
Cheese sauce, 1/4 cup 178
homemade
Mushroom soup 1 cup 178

made with milk



APPENDIX B

Identifying Factors Associated with Intake of Dairy Products in College Students

IRB APPROVAL
CONSENT FORM
DATA COLLECTION INSTRUMENT
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IRB Approval

W VirginiaTech e S S

ce: File

1880 Pratr Drive (0497}
Blacksbery, Virgzda 24061
5400230-496] Fax- 53002310959
E-mul meaped@ vt edu

i, fele vt el
DATE: January 5, 2007 R I s TRRAT
MEMCORANDUM
TO: Kathy Hosig
Kawvita Poddar
" Approval date: 1/5/2007
Continuing Review Due Date: 122172007
FROM: David M. Moorf@ Expiration Date: 1/4/2008
SUBJECT: IRE Expedited Approval: “Determiring Factors that Affect Dairy and Dairy

Product'Calcium Consumption in Freshman Students” | IRB # 07-005

This memo is regarding the above-mentioned protocol. The proposed research is ligible for
expedited review according o the specifications authonzed by 45 CFR 46110 and 21 CFR 56110,
As Chair of the Virginia Tech Institutional Review Board, | have granted approval to the study for a
penod of 12 months, effective January 5, 2007

As an investigator of human subjects, your respoensibilities include the following:

Report promptly proposed changes in previously approved human subject research
actties to the IRB, including changes lo your study forms, procedures and
investigators, regardiess of how minar. The proposed changes must not be initiated
without IRB review and approval, except where necessary to eliminate apparent
immediate hazards to the subjects,

Report promptly to the IRB any injuries or other unanticipated or adverse events
involving risks or harms to human research subjects or others.

Report promptly to the IRB of the study’s closing (1.e., data collecting and data
analysis complete at Virginia Tech). If the study is to continue past the expiration
date (listed above), investigators must submit a request for continuing

review prior to the continuing review due date (listed above). it is the researcher's
responsibility to obtained re-approval from the IRB before the study's expiration date.
If re-approval is not oblained (unless the study has been reported to the IRB as
closed) prior to the expiraton date, all activities involving human subjects and

data analysis must cease immediately, except wherne necessary 1o eliminate
apparent immechate hazards to the subjects

Important.

If you are conducting federally funded non-exempt research, this approval letter must state that the
IRB has compared the OSP grant application and IRB application and found the documents to be
congistent, Othenwise, this approval letter is invalid for OSF to release funds. Visit our website at

hitoJherey irb v eduipagesinewstudy him#QSP for further information.

Tavent the Future

WIRQIMIA POLYTECHRIS INSTITUTE UNIVERS|ITY AND STATE UNMIVERSITY

An cqual oppustusily, afffemative action lngiifsiles
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Consent Form

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
Informed Consent for Participants in Research Projects Involving Human Subjects

Title of Project: Determmuning Factors that Affect Dairy and Dairy Product/Caleinm Consumption in College
Students

Investigators: Kathy Hosig, Ph.D, MPH, BRI, Kavita Poddar
I. Purpose of this Research/Project

Students enrolled in the introductory nuirition class HNFE 1004 ¢lass will be invited to participate in this study.
Thus study will serve to colleet qualitative data on stodent perspectives regarding barriers and facilitators to
consuming dairy and dairy products/calcium in the diets. Focus groups, one on one interview sessions. online
discussion and online questionuaires will be used to collect the data. The information will be used to design
programs to help college students increase their intake of caleinm from dairy and dairy products.

II. Procedures
If vou decide to participate in this study. yon will be randomly assigned to participate i one of the following:-.

1) Focus Gronp:-

Focus group session will last approximartely 60-90 minutes, During the focus group, you will discuss vour
perceptions regarding barriers and facilitators fo consuming dairy and dairy produets at Virginia Tech. There
will be approximately six o eight participants in the focus gronp. all recruired from the HINFE 1004 class. Dr.
Hosig, the faculty member in charge of the smdy, will lead the focus group discussion. Either a graduate
student or another faculty member will serve as assistant wmoderator, who will take notes during the discussion.
The discussion will also be audio taped i case we need to clarity any of the notes, No names will be included
on the notes taken, but first names may inadvertently be vsed during the discossion and appear in the awndiotape.

2} One-on-one interview session:-

One-on-one interview session will last for approximately 30 to 45 minutes. Questions imeluded 1n this session
will be same or similar to the one included in the focus group discussion. Dr. Hosig, the faculty member in
charge of the study, will conduet the interview session.

3) Online discussion session:-

Questions similar to focus group questions will be posted online. Participants will be expected to post at least
two responses (original thonaht or response to another participant’s response) to each question; a response of
“no comment™ will be accepted.  Approximate time required in this will be G0-90 mimates,

4) Online questionnaire session:-

Participants in this group will be asked to fill out an online questionnaire wlich will be used to collect
information for a research study., You will be assigned to fill out a |2 page online questionnaire twice within a
span of one week. Each time will take about 30 to 45 nunutes (60-90 mimutes total).

HI.  Risks
The risks or discomforts involved with this study are small. Tf you do not wish to respond or participate in the
discussion of a partienlar issue, vou will not be forced to do so. Youmay be asked to respond if you have not

vet done so during the discussion, but vou may choose 1o abstain without penalty. None of the questions will be
about sensitive information, sinee we will be asking only about 1ssues related to diet and plysical activity.
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Iv. Benefits

If wou participate in this study, you will benefit by getting ideas for ways to improve yvour own diet and
meorporate dairy and dairy products/ealeinm.

The major benefit of this study will be information that we can use to help make it easier for funure students
make healthy choices and incorporate dany and dairy products in their diets.

V. Extent of Anonymity and Confidentiality

Focus group

All of vour wformation from the study wall be confidential. Your name will not be used on the notes taken
during the discussion, and only first names if any will be vsed during the discussion (and thus be mcluded in the
audiotape). You will sign your name on a list of participants when vou come to the session, so that we will
know that vou should receive compensation for your time.

One-on-one interview session:-

All of your information from the study will be confidential. Your name will not be used on the notes taken
during the interview session, You will sign vour name on a list of participants when youn come to the session, so
that we will know that von shonld receive compensation for vour time.

Online discussion groups:-
Culime discussion participation will be vertfied twough Blackboard. Your name will be removed once
mformation iz downloaded and vour participation has been verified.

Online questionnaire group:-
Your name will be verified through the Blackboard and will be removed onee information 15 downloaded and
your participation has been verified.

VI.  Compensation
If vou participate fully i any of the 4 options for this study . you will receive five bonus points for HNFE 1004,

If vou do not complete participation i the study once vou begin, your grade i the course will not be affected.
You will receive partial compensation for participation in the study as follows. If you decide to discontinue
participation if you start in a focus group, discussion group or m-person discussion, vou will receive 2 pomis for
partial compensation. It vou are assigned to the online questionnaire group and complete only one
questionnaire, you will receive 2.5 bonus points as partial compensation.

If vou do not wish to participate in fhis stody, you may receive equal bomus credit (5 points) by completing a 2-
day diet record and analyzing the nutrient content of the foods using an online computer program. Your
instructor will provide instructions and guidelines for this project,

VIL  Freedom to Withdraw
If vou agree to participate in this smdy, you are free to withdraw or stop participation at any tume without

penalty.

VIII. Subject’s Responsibilities
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I voluntanly agree to participate in this study. I have the following responsibilities:
T will be randomly assigned to one of the following eptions:

Attend one foeus gronp diseussion or in-person mterview, complete one online questionnaire twice within oune
weel, or parficipate i an online disenssion session. Each option will require me to provide my opinions about
consunming calelwn from dairy products. Each option will be require approximately 45 to 90 minutes of my
Hine.

13 Foeus Group
OR

2) One-on-one interview session
OR

3} Online discussion session
OR

43 Online gquestionnaire session

X Subject’s Permission
I have read and vnderstand the Informed Consent and conditions of this project. T hawve had all my questions
answered and have been given a copy of this formn to keep. T hereby acknowledge the above and give my

‘L’Dh.'ll“a!'}" consent:

PRINTED NAME:

Diate

Siguature

Local Telephone:

Email address:

Should I have any pertinent guestions about this research or its conduet, and research subjects’ rights, and
whom to contact in the event of a research-related injury to the subject, [ may comtact;

Kavita Poddar_ (340) 23 1-4900/poddarivt.edn
Principal Investigator Telephone / e-mail

Dy Kathy Hosig 54 =4900/ khosigiiivt. edu
Tnvestizator Telephone [ e-mail

Drepartmental Reviewer

Dr. David Moore (5407 231-4991/ moored@viedn
IRB Chair Telephone | e-mail



Data collection instrument

Questionnaire

Determining factorsthat affect dairy and dairy product/calcium consumption in college students

Questionsfor Focus Groups, I n-person | nterviews and Online Discussion Groups

Date:- Time:

# of Male/Femae:- Code #

1) Do you live On Campus or Off Campus?
2) Where do you have your meals? Why?
3) List asmany milk and dairy products that you can think of. Which ones are low-fat?
4) Do you incorporate dairy and dairy productsin your diet? Why or why not?
5) Do you think it isimportant to have dairy/dairy products? Why or why not?
6) Where do you buy your dairy/dairy products from? Why?
7) Do you think you consume enough dairy/dairy products? Why or why not?
8) What things do you do to make sure you get enough dairy/dairy products?
9) Tell methe first thoughts that come to your mind when you see the word?
Skim milk, Low fat milk, Regular milk, Y ogurt/Smoothies,

10) Do you think you get enough calcium in your diet? Why or why not?

11) Do you think dairy/calcium intake will benefit you personaly? Why or why not?

12) What are some positive things that you have heard about consuming dairy and calcium?

13) Arethere any reasons that you or your friends tend to avoid dairy products? What are they?

14) Tell me when you consume dairy/dairy products, what do you prefer? Regular or low fat or skim?
Why?

15) Do you want to increase your intake of dairy? Why or why not?

16) What information do you need to increase your intake of dairy? Why?

17) What are some reasons that college students might have trouble getting enough dairy products or
cacium in their diet?

18) What are some reasons that college students might have trouble increasing their intake of low-fat
dairy products?

19) Do you think that you will gain unwanted weight in the next year? Why or why not?

20) What will happen if you gain unwanted weight in the next year?

21) Do you think that you will have weak bones or break bones when you are old? Why?

22) What will happen if you have weak bones or break bones when you are old?

23) How can you decrease your risk of having weak bones or breaking bones when you are old?

24) In what ways do you get yourself to eat or drink things you think are healthy?

25) Do you try to avoid gaining unwanted weight?

-if yes, what things do you do to avoid gaining unwanted weight?
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APPENDIX C

Nutrition Education Intervention Improves Total Dairy Intake and Self Regulation Related to
Increased Dairy Intake in College Students

IRB APPROVAL
CONSENT FORM(S)
DATA COLLECTION INSTRUMENTS
INTERVENTION MATERIALS
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IRB Approval

T P Office of Research Compliance
Q Vll'g]nlaTeCh | Tasiinuional Review Board.
2000 Kraft Drive, Suite 2000 (0407)
Blacksburg, Virginia 24061
F0331-409] Fax 540:231-0059

e-mail meored @i edn
www irbvedu
DATE: January 14, 2008 PSR e TR
MEMORANDLIN
T Kathy Hosig

Kavita Poddar
Approval date: 1/14/2008

Continuing Review Due Date: 12730/2008
FROM: David 1. MoorE Tkt © Expiration Date: 1/13/2008

SUBJECT: IRBE Expedited Approval: “Mutrition Education Intervention to Improve Dairy and
Low-Fat Dairy Intake in College Students” | IRE £ 08-010

This memo is regarding the above-mentioned profocol. The proposed ressarch is eligible for
expedited review according o the specifications authonzed by 45 CFR 48,110 and 21 CFR 56.110.
As Chair of the Virginia Tech institutional Review Board, | have granted approval to the study for a
penod of 12 months, effective January 14, 2008,

As an investigator of human subjects, your responsibilties include the following:

1. Report promptly proposed changes in previcusly approved human subject research
actvities to the IRB, including changes to your study farms, procedures and
investigators, regardiess of how minor. The proposed changes must not be initiated
without IRB review and approval, except where necessary to eliminate apparent
immediate hazards o the subjects,

2 Report promptiy to the IRB any injuries or other unantcipated or adverse events
invalving nsks or harms to human research subjects or others,
3. Report promptly to the IRB of the study's closing (i.e., data collecting and data

analysis complete at Vieginia Tech). If the study is o continue past the xpiration

date {listed above), investigators must submit a request for continuing

review prior to the continuing review due date (listed above). IUis the researcher's

responsibility fo obtained re-approval from the IRE before the study’s expiration date.
4, If re-approval is not obtained {unless the study has been reported to the IRB as

closed) prior to the expiration date, all activities invalving human subjects and

data analysis must cease immediately, except where necessary o eliminate

apparent immediate hazards to the subjects.

If you are conducting federally funded non-exempt research, this approval letler must state that the
IRE has compared the OSF grant application and IRB application and found the documents 1o be
consistent, Gtherwise, this approval letter is invalid for OSP o release funds. Vist our website at

bitte fvevewy irbs it edupagesnevwstudy himEQSE far further information.

ool File

Tuvent the Fuiunre
WIRGINIA POLYTECHNIC IRSTITUTE UNIVERIITY AND STATE UNIVERIITY

A spual oppariunity,  affirmarive ocrlon iasiirerion
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Amended IRB Approval

QV' ini Tedl ‘ Office of Research Compliance
Tmsnneional Review Board

1.

o File

2000 Kraft Drrve, Suite 2000 (0497)

Blacksburg, Virginia 24001
3407 231-4991 Fax 5400°231-0038

e-mul moored @ edi
WWW. BV adu
DATE: January 29, 2008 F‘;:fﬁ:';g;@“ VI
MEMORANDUM
TO: Kathy Hosig
Kavita Poddar
' Approval date: 1/14/2008
Continuing Review Due Date: 1 2030/2008
FROM. David M. Moo Tt & Expiration Date: 1113/2009
SUBJECT: IRB Amendment 1 Approval: “Mutrition Education Intervention to Improve Dairy

and Low-Fat Dairy Intake in Coliege Studenis” | IRB # 08-010

This memao is regarding the above referenced protocol which was previously granted approval by the
IRE on January 14, 2002, You subsequently reguested permission to amend your IRE application.
Since the requested amendment is nonsubstantive in nature, 1, as Chair of the Virginia Tech
Institutional Review Board, have granted approval for reguested protocol amendment, effective as of
January 29, 2008. The anniversary date will remain the same as the original approval date.

Ag an investigator of human subjects, vour responsibilities include the following:

Report promptly preposed changes in previously approved human subject research
activities to the IRB, including changes to your study forms, procedures and
investigators, regardless of how minor. The proposed changes must not be inifiated
without IRE review and approval, except where necessary to eliminate apparent
immediate hazards o the subjects,

Report prompily to the IRE any injuries or other unanticipated or adverse evenis
invalving risks or harms to human research subjects or others.

Report promptly to the IRE of the study's closing {i.e., data collecting and data
analysis complete at Virginia Tech). If the study is to continue past the expiration
date (listed above), inveshgators must submit a request for continuing

review prior o the continuing review due date (listed above). It is the researcher's
responsibility 1o obtained re-approval from the IRE before the study’s expiration date.
If re-approval is not oblained {unless the study has been reported to the IRB as
closed) prior to the expiration date, all activities involving human subjects and

data analysis must cease immediately, except  where necessary to eliminate
apparent immediate hazards to the subjects.

Tnvent the Future

WIRGIMIA POLYTECHNIC INSTITUTE UHNEIVERSITY AND STATE UNIVERSITY

An eowol opparfumicy.  aifirmabive  acnion  insticuarios
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Consent form EDHL 1514

GE-510

EDHL 1514
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
Informed Consent for Participants in Research Projects Invelving Human Subjects
Title of Project: MNutrition edueation intervention to mprove dairy and low-tat dadry intake In college staudents
Investigators: Kavita Poddar, BS and Kathy Hosig, Ph.D, MPH, RD

1. Purpose of this Research/Project

All students emolled in EDHL 1514 for Spring 2008 will be invited to participate in this study. Tlasisa
dissertation study, and the purpose of the study s 1o improve dairy and Low-fat dairy imtake m college students
vig nutrition education program to help college students sat healthier. The cmrent study aims to modify
bebavior related to dairy and low-fat dairy metake via factors like beliefs and attitudes, Results of the study will
be used to publish data and dissertation.

II. Procedures

Evervone who agrees to bein this stucy will be assigned to one of two gronps; a comparison gronp or an
nitervention group. If you are assigned to the comparison group. vou will complete data collection and have the
opportunity to participate in improving stress management skills. If vou are assigned to the intervention growp,
you will complete data collection and Liave the opportunity to participate as mucly as you wish m activitees
provided to help you learn more about benefits of dairy and low-fat dany intake and bow to merease the intake
at Virginia Tech.

Diata Collection {all subjects)

If you decide to participate in this study, you will be asked to do certam things at two different times during this
academic vear (2008), The total fune commmitment for filling out questionnaires and body measurements 15
abont 4 hours and 40 mins (2 hours and 20 mms each time).

Things voun will be asked to do {Onee in January 2008 and once m Apnl 2008) include:
1. Complete online questionnaires abonut vour health, eating habits, caleinm questionnaire and dairy and low-
fat dairy mtake beliefs and attitudes.
2. Keep a record of vour food intake and physical activity for 7 days
3. Come 1o a faculty office in ' Wallace Hall to have vour weiglt, height. wast and lup measurements taksn;
vou will need to make an appointment to come for these measurements when von have not eatens yet that
day and have only had a maximum of 1 cup (8 ounces) of beverage that day, I von have diabetes,
Lvpoglyeemia, or any other condition that requires eating on a regular schedule, please mform the
researchers ahead of time — you may eat that morning, and your food intake for that moming will be
recorded on the form along with vour weighs,

The questionnaires will be available online to be filled out. You will be required to fill out these questionnaires
before vour appomiment for the body measurements. Food and activity log will be available conline through
Blackboard ™ site for downloading. You will be vequired to bung the completed food and activity log forms to
your body measurement appointment fo be submited,

Yo werght and beight and waist/hap cirenmference measuvenents will be taken ina office (Wallace Aunex;
Room #3 in the basement) by either Kavita Poddar, Dr. Hosig or a graduate research assistant. The door will be
partially open. You will keep vonr clothes on bat will be asked to remove any outer clothing such as hat, coat,
sweater and shoes. We will measure vour hips and waist over light clotlung suclyas a t-shist and cotton shoits

wirgiida Fech bssitaionat Reviow Board: Projest 8o, 59,070
ARt dimEmng. T8, AR R ERUERE 3, 00
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EDHL 1514

or pants. You may have to loosen the waistband of your pants so that we can get an accurate waist
measurement. If vou wear clothes that are too thick or fight. we will provide a t-shirt and shorts for you to
change mto m the restroom down the hall before your measurements are taken.

[fervention Program (only subjects assigned 1o the intervention grouy

If won are assigned to the intervention grovp, von will have access to a Blackboard™ site that is designed to
provide short educational flvers abour benefits of consuming adequate dairy and low-fat dairy. This site will
also give you tips on how to eat healthy and increase your dany and low-fat dairy mtake and provide links to
information that you might find helpful, invite you to social events for study participation, and ask you to
complete daily checklists about dairy and low-fat dairy intake, You will sometimes receive emails about the
study throngh the Blackboard™ site. Yon will not be required to participate in any parts of the intervention,
You may choose to do all or none of the things available to vou, The study site will show on vour
Blackboard™ acconnt any time vou access the system for vour Virginia Tech courses, but vou will determine
how often vou access it by clicking on the hink for that site,

If vou are assigned to the comparison group, vou will have access to a Blackboard™ site that is designed to
provide information abour stress management.,  This site will provide links fo online resources already
provided by Virgima Tech. you will be asked to complete weekly behavior checklists for stress management for
5 weeks each durmg the Spring 2008 semester. You will be provided with email address of the stress
management persomstel at Virginia Tech and encouraged to contact them to get assistance of any kind related to
stress ianagement. Links to these email addresses will also be available directly from within Blackboard™,

II1.  Risks

Some subjects may be uncomfortable having body measurements taken; we will keep the door to the room
partially closed so that you will have pravacy during these measturements,

Scine subjects may experience minor emotional distress during completion of the questionnaires, you may
refise to answer any questions that make vou feel uncomfortable, The questions on the questionnaires are not
designed to be about sensitive information.

IV,  Benefits

Potendial benefits of participation m tlds study inelude receiving personal information about vour hody
measurements and winent content of vour diet. You may request a copy of vour body measurements and
nutrient analysis from your food record level once they are analyzed by checking the appropriate box(es) on tlis
consent form,

The general public, especially college students, may benefit from this study if the intervention is suceesstul in
mnproving dairy and low-fat dairy intake of college students. Researchers can use results of the study to publish
papers and for dissertation. Results of this study may be distributed in newsletters to college students and in
sclentific journals.

v, Extent of Anonymity and Confidentiality

All of vow information from the study will be confidential. Your name will not be used on the questionnanes,
tood and activity record, body measurement forms, or any other data collection forms. Instead, you will be
given a special code number that will be on these forms. The researchers will keep a list of names and code
munbers in a locked file cabinet. Tlus list is to make sure that the comrect code munber 1s put on the forms vou
get so that all of your information has the same code number. Your code number will be put on the forms when
you bring them to vour body measiement appointment, Published results will not contain results for individual
smbjects,

‘Wirginia Tech stttional Review Board: Froisct No. DEOE0
Agpioved Jardasny 14 S0 o daniary 15 A
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VI. Compensation

Total compensation available for completion of all components for both data collection period is 3% of course
points for the ou-campus EDHL 1514 section.

Compensation for partial completion of sthudy components will be provided per data colleetion period (2
periods) as 2.5% of course points for completion of questionnaires, 2.5% of course points for completion of the
food/activity log and 2.5% of course points for completion of body measurements.

VII. Freedom to Withdraw

If wou agree to participate m this study, you are free to withdraw or stop participation at awy time withoud
penalty. You will recetve compensation for any part of the study that you have completed, as shown above, IF
vou choose to withdraw during Spring semester, vour grade in the course will not be affected. Yo will not
receive compensation for any parts of the study that yvou did not complete, but the points that you have earned
for the eourse will not be reduced. If vou withdraw from the study, vou may gain unearned poiats up to 15% of
course points {7.5% of course points per data colleetion period) — vou may keep a detailed 7-day food and
activity record, enter the information mfo a mutrient analysis program available online, and turn i the
tood/activity record, printed nuirient analvsis results, and a one-page paper describing the experience and
analyzing vour personal results. You will turn in this assignenent to your nstructor for the class; completion of
requirements for compensation will be verified by the researchiers and conveved to vour mstructor for the course

(EDHL 1514},

If the researchers decide that you should not contimue as a sulyect for any reason, such as missing data or
wcomplete mformation on study forms, vou mway be asked to witldraw from the study. IF this happens, you will
recelve compensation as above for any parts of the study that vou completed. Your grade for the course will not
be affected. You will not receive points for any parts of the study thar vou did not complete, but the points thar
vou have earned for the course will not be reduced. You may oain unearned points as described above up fo
13% of course points {7.5% of course points per data collection period), you may keep a detailed 7-dav food
and activity record, enter the infonmation into a mutrient analysis program available online, and foem i the
food/activity record, printed nutrient analysis results, and a one-page paper describing the experience and
analyzing yvour personal results. You will turn m fhis assignment to vour instructor for the class; completion of
requirements for compensation will be verified by the researchers and conveved to vour mstimctor for the course
(EDHL 1514).

VIII. Subject’s Responsibilities

I volungarily agree to participate in this study. By agreeing to participate in the study, I agres to complete all
responsibilities listed above m section I, Procedures. T understand my right to withdraw wy participation at
any e,

X Subject’s Permission

I an 18 years of age or older have read and understand the Informed Consent and conditions of tlis project. 1
Lave had all my questions answered and have been given a copy of this Forin to keep. I hereby ackunowledge the
above and give my voluntary consent to participate:

Date

Signatare

“iminia Tech nshibutionst Faview Board: Project bo. 08010
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Subject information:

Printed Name:

Phone number: E-mail address:

O 1 would like to receive a copy of my nutrient analysis results when complete.

L1 1 would like to receive a copy of my body measurements.

Should [ have any pertinent questions about this researeh or its conduct, and research subjects” rights, ane
whom to contact in the event of a research-related injury to the subject, 1 may contact:

Kavita Poddar poddari@viedu
lnvestigator e=1mail
D, Kathv Hosig {5400 23 14900/ khosigi@dvt.edu
Iuvestigator Telephione! e-mual

T William G Herbert {3400 23 1-6365 weherbig v edu
Drepartmental Reviewer Telephone e-mail
Dr. David Moore (5400 231-4991/ mocred@vi.edu
IRB Chair Telephone! e-mail

Institutional Beview Board
for Human Subject Research Edhics



Consent form EDHL 3534

ECHL 3534
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
Informed Consent for Participants in Research Prejects Involving Human Subjects
Title of Project: Nutition education mdervention to improve dairy and low-tat datry mwiake In college students
Investigators: Kavita Poddar, BS and Kachy Hosig, P, MPH, RD

L Purpese of this Research/Project

All students erpolled m EDHL 3334 for Spring 2008 will be invited 1o parnerpate in tlus smdy. This is a
dissertation study, aud the purpose of the study 15 to unprove damy and low-far dany mlake 1n college students
vico murition edueation program o help college smdents eat healthier. The crurent snuly aims to modify
behavior related ro dairy and low-fat dairy mtake via factors like beliefs and attitades, Resulbs of the smdy will
be nzed ro publish dara and disserration,

L. Procedures

Evervons who agrees 1o be il study will be assigned to one of Two groups: a colparison group or an
itervention group. [ von are assigned to the compartson group, you will complete data collection and have the
opporiuiy to participate w uproving siress management skitls. I vou are assigned to the mtervention sroup.
o will conmplers data collection and have the apporiminy o participate as meh as vou wish o activities
presvicled 1o help vou learn more abour benefirs of dairy and fow-far dairy intake and how o increase the intake
at Wirginia Tech.

Diata Collection call subjects)

If vou decide 1o pariicipate m this study. vou will be asked to do certain thungs at twe diflerent tues dunug s
academic yvear {2008). The total time conumitment for filling out questiomnaires and body measuraments 15
abont 4 Tows and A0 mins (2 hows and 20 mins each time}.

Things vou will be asked to do (Once m Janary 2008 and once in Apnil 2008 inclode:
L. Complete onlime questionnaires about vour health. eating habits, caleim questionnaire and dairy and low-
fat dairy mtake beliefs and attitudes.
2. Keep a record of vour food mtake and plovsical actuivity for 7 days
3 Come toa faendty office in Wallace Hall fo have vour weight, heiglt, waist and hip measwrements taken:
vorr will need to make an appointment to come for these measurements when von have not eaten vet that
dav and have only bad a maximnm of 1 cup (8 ounees) of beverage that dav, [f voun have diabertes,
hyvpoglycenia, or any other condition that recquires eating on a regular schedule, please inform the
vesearchers alead of thue — vou may eat that mormmg. and vour food iotake fov that monang will be
recorded on the form along with vour weigli.

The gquestionnanes will be available cnline o be filled out. Yon will be reguired to f1ll out these questionnanes
before your appointuent for the body measurements. Food mnd activity log will be available ouline through
Blackboard ™ site for downloading. You will be required 1o brmg the completed food and activity log forms 1o
your body measureinent apponitment te be subuntted,

Wour weight and height and wastap cirenmnference measwremenrs will be raken in a office (Wallace Annex,
Room 73 in the basement y by either Ravira Poddar. D, Hosig or o gradaare research assistant, The door will be
parnally open. You will keep vour clothes on but will be asked to remove any outer elothime suel as bat. coar,
sweater and shoes. We wiall measure vour hips and waist over light elothing such as a t-shirt and cotton shorts
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or pants. You may have to loosen the waistband of your pants so that we can get an accurate waist
measurement. If you wear clothes that are too thick or tight, we will provide a t-shirt and shorts for vou to
change tto m the restroom down the hall before your measurements are taken.

Intervention Proovam {only subjects assioned to the intervention sroup)

If wou are assigned to the mtervention group, vou will have access to a Blackboard™ site that 1= designed to
provide short educational flvers about benefits of consuming adequate dairy and low-fat dairy, This site will
alzo give vou tips on how to eat healthy and increase vour dairy and low-fat dairy intake and provide links to
information that vou might find helpful, invite vou fo social events for study participation, and ask vou fo
complete daily checklists about dairy and low-tat dapy intake. You will sometimes receive emails about the
study throngh the Blackboard™ site, You will not be required to participate in any parts of the intervention,
You may choose to do all or none of the tlangs avatlable to vou. The study site wall show on vour
Blackboard™ account any time vou access the system for vour Virginia Tech courses, but vou will deterimine
how often vou access it by clicking on the link for that site,

Comparison program (only subjeets assizned to the comparison sroup)

If you are assigned to the companson group, vou will have access to a Blackboard™ site that 15 designed to
provide mformation about stress management. This site will provide links to online resources already
provided by Virginia Tech. vou will be asked to complete weekly behavior checklists for stress management for
& weeks each during the Spring 2008 semester. You will be provided with email address of the smress
management persomnel at Virgima Tech and encouraged to contact them to get assistance of anv land related 1o
stress management. Links to these email addresses will also be available directly from within Blackboard ™,

01,  Risks

Some subjects may be uncomfortable having body measuremments taken: we will keep the door to the room
partially closed so that yvou will have privacy duning these measurements.

Some subjects may experience minor emotional distress during completion of the questionnaires; you may
refuse to answer any questions that make vou feel uncomfortable. The questions on the questionnaires are not
designed to be about sensitive information.

IV.  Benefits

Potential benefits of participation i this study melude receiving personal mformation about your body
measurements and mutrient content of your diet. You may request a copy of vour body measurements and
nutrient analysis from vow food record level once they are analyzed by checking the appropriate boxies) on this
consent form.

The general public, especially college students, may benefit from this study if the intervention is successfil m
improving dairy and low-fat dairy intake of college smdents. Researchers can use resulis of the siudy to publish
papers and for disserfation. Results of this smdy may be distributed i newsletters to college students and in
scientific jowrnals,

V. Extent of Anonvmity and Confidentiality

All of vour mfornation from the study will be confidential. Your name will not be used on the questionnaires,
food and activity record, body measurement forms, or any other data collection forms. Instead, vou will be
given a special code number that will be on these forms. The researcliers will keep a list of names and code
numbers in a locked file cabinet. This list 15 to make sure that the correct code munber is put on the forms you
zet g0 that all of vour information has the same code number. Your code mumber will be put on the forms when
vou bring them to vour body measurement appoimntment, Published results will not contam results for mdividual
subjects,

wirimia Tech Institional e Boand. Progect No, TE 1T
Approved January 14, 2008 dp January 13, 2000
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VL.  Compensation

Total compensation available for completion of all components for both data collection period 15 15% of course
points for the oun-campus EDHL 3534 section.

Compensation for partial completion of study components will be provided per data collection period (2
periods) as 2,5% of course points for completion of questionnaires, 2.5% of course points for completion of the
tood/activity log and 2.5% of cowrse points for completion of body measurements,

VII.  Freedom to Withdraw

If vou agree to participate in this study, vou are free to withdraw or stop participation at any time withouwt
penalty. You will recetve compensation for any part of the study that vou have completed, as shown above. If
you chioose to withdraw during Spring semester, your grade m the course will not be affected. You will not
recelve compensation for any parts of the study that you did not complete, but the poants that yvon have earned
for the course will not be redueed. If vou withdraw from the study. you may gain unearned points up to 15% of
course points (7.5% of cowrse points per data collection period) = you may keep a detailed 7-day food and
activity record, enter the information info a mutrient analysis program available online, and turn in the
tood/activity record, printed putrient analysis results, and a one-page paper describing the experience and
analvzing vour personal results. Yon will turm in this assignment to your instructor for the class: completion of
requirements for compensation will be verified by the researchers and conveved to vour instractor for the course
(EDHL 3534).

If the researchers decide that vom showld not continne as a subject for any reason, such as missing data or
meomplete information on study forms, vou may be asked to withdvaw from the study. IF this happens, vou will
recelve compensation as above for any parts of the study that vou completed. Your grade for the course will not
be affected, You will not recerve points for any parts of the study that vou did not complete, but the pomnts that
vou have eamned for the course will not be reduced. You may gain uneamed poiuts as described above up to
15% of course points (7.5% of conrse points per data collection period). you may keep a detailed T-day food
and activity record, enter the information into a nuirient analvsis program available online, and turn in the
tood/activity record, printed nntrient analvsis results, and a one-page paper describing the experience and
analvzing vour personal results. You will torn in this assigmnent to vour instruetor for the elass: completion of
requirements for compensation will be verified by the researchers and conveved to your mstructor for the cowrse
(EDHL 1514).

VHI. Subject’s Responsibilities

I voluntarily agree to participate in this study, By agreeing to participate in the study, I agree to complete all
responsibilities listed above in section 11, Procedures. T understand my right to withdraw my participation at
any time,

X, Subject’s Permission

I am 18 vears of age or older have read and nnderstand the Informed Consent and conditions of this project. 1
have had all my questions answered and have been given a copy of tlus form to keep. I hereby acknowledge the
above and give my voluntary consent to participate:

Date

Signature

wirimia Tech Institional e Boand. Progect No, TE 1T
Approved January 14, 2008 dp January 13, 2000
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Subject information:

Printed Name:

Phone mumber: E-mail address:

O 1 would like to receive a copy of mv nutrient analysis results when complete.

O 1 would like to receive a copy of my body measurements.

Should I have any pertinent questions about this research or its conduct, and research subjects’ nghts, and
whom to contact in the event of a research-related injury to the subject. I may contact:

Kavita Poddar poddarfivt.edu
Investigator e-mail

Dr. Kathy Hoslg (3400 231-4900! Khosigvt.edn
Tuvestigator Telephone! e-mail

Dy, William G. Herbert (3403 231-6565 weherbfiviedu
Departmental Reviewer Telephone! e-mail

D, David Moore (5400 231-4991 mooreddrvt.edn
IRE Chair Telephone/ e-mail

Institutional Review Board
for Human Subject Research Ethics

Virginia Tech |
Approved fan

fittinpa! Review Board: Project Mo, 02010
ry ‘14, SE08 fo Janusny 13, 2000




Data collection instruments
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Questionnairefor SCT variables

Date; - Code#

General Information About Y ou

Age Gender (circle): Female Made

Race/Ethnic background (check all that apply):

White __ Asian/ Pacific Islander ___ Native American
____ Black/African American  _ Other (please specify):
Areyou Hispanic or Latino (circle)? YES NO
Major (if known): OR ___ Unknown at thistime (check)

Do you avoid dairy foods/animal products? Yes No

IF YES, what the reason for avoiding (Check all that apply):

1. Lactoseintolerant
2. Vegetarian (Avoid al animal products)
3. Vegan (Avoid eggs and dairy products)

4. Other (Please specify)

Which course are you taking right now? (circle): EDHL 1514 EDHL 3534
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Please indicate reasons you ar e taking the cour se you are taking: (mark all that apply)

Reason for taking EDHL 1514/3534 Check all
that apply

Required for major

Meets university core requirement

Elective

Increase GPA

Interest in topic

Class was at a convenient time

Other: please specify:

Other: please specify:

HEALTH HISTORY FORM

Medical History
Please indicate any current or previous conditions or problems you have experienced or have been told by a
physician that you have had:

Yes No
Heart disease or heart problems:
Circulation problems:
Kidney disease or problems:
Urinary problems:
Reproductive problems:
Muscle problems:
Skeletal problems:
Neurologica problems/disorders:
High blood pressure:
Low blood pressure:
Diabetes:
Thyroid problems:
Eating disorders (bulimia, anorexia):
Crohn's disease:

Hirsutism (unusual hair growth on face or chest):
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Insomnia

Unusual sleep patterns:
Other (Please list):

If "yes" to any of the above please indicate the date, explain, and describe;

Please list any hospitalizations/operations/recent illnesses (Type/Date):
Work Schedule and Patterns

Do you engage in night-timework? YES NO

If yes, please explain and indicate your usual work hours (time of day):

Limitations on Physical Activity
Are there any physical limitations you have that may restrict your ability to exercise? YES NO

If "yes' please explain:

M edications
Please indicate any current medications that you are taking on a daily or weekly basis:

Please list any nutritional supplements, herbal products, or other medications, (prescription and over-the-counter)

you are currently taking on a daily or weekly basis:

Weight History
What is your current weight?

How much did you weigh six months ago?

How much did you weigh one year ago?

During the last 2 years, how many times have you lost 5 pounds?

During the last 2 years, how many times have you gained 5 pounds?
Smoking

Do you smoke (circle)? YES NO if yes, approximately how many cigarettes do you

smoke per day?

Godin Leisure-Time Exercise Questionnaire

Considering a 7-Day period (aweek), how many times on the average do you do the following kinds of exercise for

mor e than 15 minutes during your free time (write on each line the appropriate number).

a) STRENUOUSEXERCISE Times per week
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(HEART BEATSRAPIDLY)

(i.e. running, jogging, hockey, football, soccer,
squash, basketball, cross country skiing, judo,
roller skating, vigorous swimming,

vigorous long distance bicycling, etc.)

b) MODERATE EXERCISE
(NOT EXHAUSTING)

(i.e. fast walking, baseball, tennis, easy bicycling,
volleyball, badminton, easy swimming, alpine skiing,

popular and folk dancing, etc.)

C) MILD EXERCISE
(MINIMAL EFFORT)

(i.e. yoga, archery, fishing from river bank, bowling,

horseshoes, golf, snow-mobiling, easy walking, etc.)

Considering a 7-Day period (aweek), during your leisure-time, how often do you engage in any regular activity
long enough to work up a sweat (heart beats rapidly)?

OFTEN SOMETIMES NEVER/RARELY
1. o 2.0 3.o

HEALTH BELIEFS QUESTIONNAIRE

Dairy foods and Health beliefs

Using ascale from 1 to 5, indicate how much you agree with the following statements:
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1=Strongly Disagree  2=Disagree 3= Unsure 4=Agree

5=Strongly agree

I, my family, and my closest friends.....

Disagree or Agree

(1-5)

Myself

Family

Friends

1.Don’'t drink many regular sodas or sugared drinks.

2.Believe that isit important to consume adequate calcium in the diet.

3.Eat at least 3 servings of dairy foods everyday.

4.Try to eat low-fat dairy foods everyday.

5.Have told me that they want to eat enough calcium everyday.

N/A

6.Bélieve that consuming milk and milk productsisimportant.

7.Bélieve that drinking too many sodas or sugared drinks is unhealthy.

8.Bédlieve that drinking whole milk adds unnecessary calories.

9.Bédlieve that drinking whole milk is more nutritious than low fat milk.

10.Have told me that they want to cut down on sodas or sugared drinks.

N/A

11.Believe that we may gain weight.

12.Believe that we may get osteoporosis.

13.Believe that our diet isinadequate in calcium.

14. Believe that our diet is adequate in calcium.

15. Believe that milk and milk products are the best sources of calcium.

16.Know that we are at risk of osteoporosis.

17. Know that we are at risk of being overweight.

18.Know that our diet isinadequate in calcium.

19.Know that our diet is adequate in calcium.

20.Believe that we can never get osteoporosis.

21.Believe that we will never gain weight.

22.Likedrinking skim milk and or low fat milk.

23. Like drinking regular ( not low fat) milk.

24.Like eating low fat and/or skim dairy products.

25.Like eating regular ( not low fat) dairy products.
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Dairy Food Strategies

Now tell us about what you' ve done in the past three months to eat more dairy and low-fat dairy foods and to cut

back on regular sodas and other sugary drinks.

Using a scale from 1 to 5, indicate how often you have done each of the following:

1=Strongly Disagree (Never) 2=Disagree (Rarely) 3= Unsure (Occasionally) 4= Agree (often) 5=Strongly
agree(Repeatedly)

How Often
In the past 3 months, how often did you... (1-5)

. Pay closer attention to drinking/eating more dairy foods.

. Pay closer attention to drinking/eating more low-fat dairy foods.

. Pay closer attention to drinking low fat milk or skim milk instead of higher fat choices.

. Plan to eat low-fat dairy instead of high fat dairy foods to control calories.

. Plan to eat at least 3 servings of dairy foods every day.

. Plan to eat at least 3 servings of low-fat dairy foods every day.

. Keep track of how many servings of dairy foods you eat each day.

. Eat more low-fat dairy foods.

©| O N| O O M| W N|

. Remind yourself that consuming adequate dairy isimportant.

10. Remind yourself that consuming adequate calcium isimportant.

11. Remind yourself to drink fewer sodas or sugared drinks.

12. Plan to drink fewer sodas or sugared drinks each day.

13. Keep track of how many sodas or sugared drinks you have each day.

14. Cut down on how many regular sodas and sugared drinks you have each day.

15. Eat more low fat dairy and dairy products to consume adequate calcium

Dairy food Beliefs

Using a scale from 1 to 5, indicate whether you agree with the following statements:
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1=Strongly Disagree = 2=Disagree 3=Unsure 4=Agree 5=Strongly agree

Do you think or believe..... How Often
(1-5)

1. If | get osteoporosis | will bein severe pain.

2. If I get osteoporosis | will be bedridden.

3. If I get osteoporosis | will break my bones often.

4.1f | gain weight, | will not like how I look.

5.1f I gain weight, | will not like how | fedl.

6. If I gain weight | will not have as many friends.

7. 1f I gain weight | will be less active.

Healthier Foods Efficacy

These questions ask how CERTAIN you are that you can do different things to eat healthier foods.

Y ou will be asked to decide how certain or sure you are that you can do these things on most days and in lots of

different situations. Think about times when it will be easy to do these things and when it will be harder.

When deciding how sure you are that you can do these things, we want you to think about doing them:
ALL or MOST of the time, not just once or twice.
For along time... until next year.... or even longer!!

Inalot of different situations— like when you are.....

e Eatinginadining center on campus...

e Deciding what to eat when at home, along, watching TV or doing chores....
e  Studying late a night

o  Eating with your family..

e Eating out with friends or at a party...

e Atafast-food restaurant

e Buying food at the grocery store

e Traveling

These questions ask how certain you are that you can do things to increase the dairy or low-fat dairy in your diet.
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Use any number from 0 to 100 on the following scale to tell how certain you are:

0 50
Certain that | Somewhat
CAN NOT certain | CAN

100

Certain
| CAN

How certain areyou that you can ALL OR MOST OF THE TIME.....

How certain?
(0-100)

DAIRY FOODS

. Drink or eat at least 3 servings of dairy foods each day?

. Drink or eat at least 3 servings of low-fat dairy foods each day?

. Drink 1%, %%, or fat-free (skim) milk instead of higher fat milk?

. Eat low-fat cheese products (such as cottage cheese, dliced cheese, etc.)?

. Eat low-fat frozen yogurt?

. Eat low-fat ice cream?

. Eat low-fat dairy foods before you go to class or work?

1
2
3
4
5. Eat low-fat fresh yogurt?
6
7
8
9

. Eat low-fat dairy foods when you have an early class, meeting, etc.?

10. Choose smoothies with less sugary and/or high-fat ingredients?

REGULAR SODAS AND SUGAR-SWEETENED DRINKS

11. Choose low-sugar or sugar-free smoothies?

12. Limit regular sodas and sugar-sweetened drinks to one per day?

13. Cut back on the size of regular sodas and sugared drinks?

14. Avoid sodas and sugared drinks totally?

Dairy Food Outcomes

Now, tell us what you expect would happen if you ate 3 or more servings a day of dairy/low-fat dairy foods.

Usethisscaleto tell usif you agree that the following will happen:

1=Strongly Disagree  2=Disagree 3= Neither agreeor disagree 4=Agree 5=Strongly agree
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If I have 3 servings or more of low fat milk and milk products per day | expect:

Do you agree?
(1-5)

1. 1 will have more energy.

| will lose weight.

I will not get osteoporosis.

I will feel better in my clothes.

I will be hungrier.

My health will improve.

I will miss eating the foodsthat | love.

I will be lesslikely to get cancer or heart disease.

© o N o g A W DN

I will belesslikely to gain weight.

10. Finding dairy foods on campus will be alot of trouble.

11. Finding low-fat dairy foods on campus will be alot of trouble.

12. | will haveto change alot of my favorite foods.

13. | won't be able to eat the same foods as my friends.

14. | won't be able to eat the same foods as the rest of my family.

15. I will have to spend too much time keeping track of what | eat.

16. Low-fat dairy foods will not taste good.

17. It will take too long to prepare meals and snacks.

18. | will have to plan my mealstoo far in advance.

19. | will be more attractive.

20. 1 will be doing what | know | should.

21. 1 won't be ableto stick with it —1'll just go back to my old habits.

22. My friends won't want to eat with me.

Barrierstoincreaselow fat dairy or dairy intake

Now, tell us would you increase dairy or low fat dairy and dairy products if you knew you consume inadequate

amount of calcium in your diet.

Usethis scaleto tell usif you agree with the following statements:

1=Strongly Disagree  2=Disagree 3=Unsure 4=Agree
185
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| cannot increase my dairy or low fat dairy intake because

Do you agree?
(1-5)

It is not available on campus

. I don’t know where | can find these on campus

. They are expensive

. | am lactose intolerant

| am vegan or another type of vegetarian and don’t consume dairy products.

. | don’t like the taste of milk

. I don't like the taste of milk products

. | consume adequate amount of calcium in my diet without dairy products.

1.
2
3
4
5.
6
7
8
9

. | don’t know which foods are high in calcium.

10. | don't have the timeto go and buy milk and milk products

11. | like to drink other carbonated beverages

12. 1 like to drink other beverages

Calcium food frequency questionnaire

Please indicate how often you consume the following foods

Servings
Serving | Servings | Servings per Rarely
Food size per day | per week month or never
Example
Non fat/Skim/ >
0.5% milk 8 ounces
Ice Milk 1cup 4
Tofu 0.5 cup 3
Nonfat/skim/
0.5% milk 8 ounces
1% Milk 8 ounces
2% milk 8 ounces
whole milk 8 ounces
chocolate milk | 8 ounces
butter milk 8 ounces
ice cream 1cup
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(regular)

| cecream (Low

fat or light) 1lcup
icemilk 1cup
frozen yogurt
(regular) 1cup
Frozen yogurt
(nonfat) 1cup
yogurt
(regular) 1cup
yogurt
(L owfat) 1cup
Yogurt
(nonfat) lcup
Cheese
(Regular) 1 ounce
Cheese (lowfat) | 1 ounce
Cottage Cheese
(regular) 1/2 cup
Cottage cheese
(lowfat) 1/2 cup
Cottage Cheese
(nonfat) 12 cup
Pudding or
custard
(regular) 12 cup
Pudding or
custard
(lowfat) 1/2 cup
Beans (Navy,
Pinto, Kidney,
Etc 1cup
Tofu 1/2 cup
Eggs 1large
Brooccoli or
cooked greens | 1/2 cup
34"
pancakes diameter
homemade 12"
biscuit diameter
mixed cheese
dishes
(macar oni and
cheese, quiche,
etc. 1cup
1/8th of
Pizza 15" pizza
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Regular cream
soup (made
with milk

lcup

Low fat or Fat
freecream
soup ( made
with milk)

1cup

Solid Milk
Chocolate

1 ounce

cappuccino,
latte Hot

chocolate made
with milk

lcup

calcium
fortified orange
juice

8 ounces

calcium
fortified cereal

1cup

calcium
fortified soy
milk

1cup
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Instructions for completing food and activity record

(APPENDIX A, Refer Page # 136)

Food and Activity Record Sheet

(APPENDIX A, Page # 138)

Anthropometric data collection instrument

(APPENDIX A, Page # 139)
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I ntervention Components

EMAIL MESSAGES
QUESTIONS INCLUDED IN THE QUIZZES
FLYERS POSTED
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Email M essages (I nter vention group)

Email Message Week 1

Dairy for Bone Health.
NOW isthe time to make sure your bones are as strong as they will be —timeis running out!!

Did you know that maximum bone growth and mineralization occurs during your teen years
through early twenties? Well, it is true. Bones grow in length and width for the first two decades
of life. People gain maximum peak bone mass during their teens through their early twenties.
Calcium forms 80% of the bone mineral content of the bones. High peak bone massin early
adulthood lowers the risk of developing osteoporosisin individuals. Dietary calcium intake is
very important to achieve maximum peak bone mass. People tend to lose bone starting in middle
adulthood (the 40s). This can lead to osteoporosisif bones are not as strong as they can be by
your early twenties. Dairy foods are the best sources of calcium and according to 2005 dietary
guidelines for Americans children aged 9 to 18 years need 1300mg of calcium/day whichis
equivalent to 4 servings of dairy per day. Y oung adults aged 18 -24 years need 1000mg of
calcium per day which is equivalent to 3 servings of dairy per day........

So let’ s bone up with 3 A day dairy.......

Low-fat milk/fat free milk ---1 cup (8 ounces) = 1 serving = 300mg calcium

Cheese 1-1.5 ounces (2-3 slices = 300mg calcium

Y ogurt 1 cup (8 ounces) = 300mg calcium

Thank you.

KEEP TRACK OF YOUR INTAKE ------------------ REMEMBER 3 servings per day.
Quiz1

“Check your low-fat/fat-free dairy intake’
Flyer

“Tipsto include dairy in the diet”
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Email Message Week 2

Dairy calcium and Body weight.

Did you know that dairy calcium may help prevent excess body weight gain? Research shows
that getting enough calcium from dairy in your diet may help obese/overweight individuals to
lose weight. Dairy calcium has shown to have more impact on weight loss than calcium from
other types of foods. Adolescents and younger adults can keep off excess fat from accumulating
by consuming enough dairy calcium.

Aswe all know, weight gain has become amajor health issue in United States. Research data
indicates that soda and sugar sweetened beverage intake has gone up in young adults aged 18-24
years of age with subsequent decrease in milk intake. WHERE DO YOU STAND with your
beverage intake? LET”S THINK OUR DRINK and say “Cheese to Healthy Weight” with 3-4
servings of low-fat/fat-free dairy aday. More information on calcium and body weight and
flavored milk is posted on blackboard under “DAIRY IN HEALTH”.

Flyer

DIFFERENT Types of DRINK S with nutrition facts....

Email Message Week 3

Hello everyone,

Welcome back! Hope you have fun filled spring break and are all charged up now that you are
back to school. | wanted to give you some more information on the role of dairy in health but
before that i wanted to make few announcements. For those who have won the $10.00 gift
certificates, please come on Friday in the morning between 10.00-11.00am in the morning to
collect it. For those who won the VT sweatshirts once again we will give those by the end of
April. 30 seconds quiz is going to be held every week and there will be raffle draw for $10.00
gift certificate every week. In addition to this for those who take all the quizzes from this week,
there will an additional $20 gift certificate raffle. SO ALL THE BEST TO ALL!!!! | will send
out an email when there the quiz will be held.
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LIVEWELL! WITH NUTRIENT DENSE FOODSIN YOURDIET...... YES...WITH 3-4
servings of low-fat/fat-free dairy foodsin your diet.....

WHY DAIRY!!

It isapower punch...... Excellent source of calcium, phosphorus, riboflavin, vitamin A,
potassium and several B vitamins....

Good for individuals with high blood pressure..... THE DASH diet includes 3 servings of low-
fat/fat-freedairy........

Low-fat/fat-free dairy may reduce the risk of heart disease by lowering blood pressure......
Research shows that it may decrease insulin resistance thus may be good for diabetics......
May reduce the risk of certain types of cancer in men......

More information on health benefits of low-fat/fat-free dairy is posted on blackboard for your
information under “Dairy in health”.

Quiz 2

“Improve your dairy intake. Develop strategies”

Email Message Week 4

By now you al know that 3-4 servings of low-fat/fat-free dairy intake has alot of health benefits.
Key to eating healthy and staying fit depends on what kind of food choices we make and
“Nutrition fact |abels’ play avery important role in helping us to decide what foods to choose.
FEW TIPS TO REMEMBER WHILE GROCERY SHOPPING: ---

Check the serving size and number of servingsin the container...

Know your fats and reduce sodium for your health. Limit or eliminate saturated fat, cholesterol
and transfat.

Calories count, so pay attention to the amount.

Reach for healthy, wholesome carbohydrates like “whole grains, oats’ etc.
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Look for foods that are rich in certain nutrients like Vitamin A, C, Calcium and Iron.
For protein, choose foods that are lower in fat.
The % Daily Vaueisakey to abalanced diet.

The way you can achieve thisis by “Checking the Nutrition Fact Label”. See the attached food
label example for more information......

Flyer

Nutrition Fact L abel

Email Message Week 5
Email Message to parents

Hello,

| am writing to you because your child is participating in a project to improve low-fat/fat-free
dairy intake in older adolescents and young adults. Most college students do not get enough
calcium and dairy foods are an excellent way to get it. College students get about half the
recommend number of servings of dairy foods. There are many health benefits associated with 3
to 4 (1 serving = 8oz of yogurt/milk/2-3 dlices of cheese) servings of dairy intake. | am attaching
some information that may be helpful to you.

College students tell us that they would eat more dairy foods if their parents, family and friends
encouraged them and reminded them to do it. The next time you talk with your child, please
encourage him or her to have at least 3 servings of low-fat or fat-free dairy foods each day.

All the information given to the students so far was send to the parents including flyers

Plus Additional flyersincluded for parents

YOU AND YOUR CHILD
FAMILIES
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Email Message Week 6

Did you know that the dining places on campus offer a variety of dairy and dairy products?
DEETS, OWENS, HOKIE GRILL, ABP, SBARRO, WESTEND MARKET, D2......
CHOICES.....

Y ogurt, MILK cartons, CHEESE on pizzas, sandwiches, omelettes, soups and more...

ICE CREAMS MILK STATIONS at D2, Smoothies.......

Besides dining halls, other places like the convenience store just below D2 carries various low-
fat/fat-free milk and milk products from which you could choose to meet your daily calcium
requirement. They are asfollows

Hershey's milkshakes in various flavors
Nesquik milkshakes in various flavors

Quaker milk chillers

Dannon various flavors of light n fit yogurt

Milk and milk products are available in the bookstore and Squires student center.

So then whether you are studying or reading in the library you can always carry your “HEALTH
DRINK” with you.

Email Message Week 7

| wanted to just summarize the reasons for incorporating adequate (3 or more servings) of low-
fat/fat-free dairy foods in your diet and how the strategies that you can use to make sure you get
enough low-fat/fat-free dairy in your diets.

Calcium is essential for bone health and may be beneficial in preventing weight gain.
L ow-fat/fat/free dairy products are one of the best sources of calcium. Getting at least 3
servings of low-fat/fat-free dairy productsis an easy way to get enough calcium (~ 1000 -
1300mg/day)
% Lateteensand early twentiesis the time when maximum peak bone massis achieved
which decreases the risk of developing osteoporosis and therefore adequate amount of
calcium at thistime is essential
Low-fat/fat-free dairy foods are power punch asit provides much more than calciumin
one serving:

0 30% CALCIUM ---Builds strong bones and teeth

0 25% VITAMIN D-Helpsyou absorb calcium

0 24% RIBOFLAVIN-Helps produce energy
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20% PHOSPHORUS- Keeps your bones and teeth healthy
16% PROTEIN- Builds strong muscles
13% VITAMIN B-12- Promotes healthy blood
11% POTASSIUM-Helps your blood pressure
10% VITAMIN A- Promotes healthy eyes and skin
10% NIACIN- (or niacin equivalents), Hel ps produce energy
% You can find low-fat/fat-free dairy products everywhere on the campus, so make sure you
get your requirement for the day.

O 0O O0OO0OO0Oo

R

% A healthy lifestyle with at least 3-4 servings of low-fat/fat-free dairy intake is
recommended.

Quiz3

“Track your dairy intake 1”

Email Message Week 8

Remember to plan your days......

e Thisincludestelling yourself to include low-fat/fat-free dairy in your diet for the day.
Set goalsfor theday.....

e Decideto have at least 3 servings of dairy for the day
Develop strategies to achieve your goals....

Stack up your refrigerator with yogurt, cheese, milk
Carry it with you when you are on the go

Have a snack of yogurt while studying in the library
Have adrink of milk when you are thirsty

Have a cheese pizza, or cheese sandwich when hungry

Monitor your intake...

e Make sure you go by the plan
e Count how many servings of dairy you had at the end of each day
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e If you did not achieve your goal today, make plans to do better tomorrow!

Quiz Questions
Quiz1

“Check your low-fat/fat-free dairy intake’
1. How many times aday do you drink white or flavored milk? (2%, 1%, or skim milk).

2. How often do you eat cheese, yogurt, yogurt drinks, or other dairy products?

3. Does your total intake of low-fat and/or fat-free milk and milk products add up to any one of
the following?

Quiz 2
“Improve your dairy intake. Develop strategies’

1. How many servings/day isyour goal for low-fat/fat-free dairy intake this week?

2. How do you plan on achieving your goal ?

3. What was your goal this past week? See the scale below and answer the question.
1 serving of dairy per day (1 serving = 1 cup of yogurt or fat-free/low-fat milk or
1-2 dlices of cheese)
2 servings of dairy per day (1 serving = 1 cup of yogurt or fat-free/low-fat milk
or 1-2 slices of cheese)
3 servings of dairy per day (1 serving = 1 cup of yogurt or fat-free/low-fat milk or
1-2 dlices of cheese)
More than 3 servings of dairy foods.
How did you achieve your goal this past week?

Quiz 3

“Track your dairy intake 1”
1. Think about what you ate and drank yesterday. How many servings of dairy foods did
you consume?

1 cup yogurt (8ounces) = 1 serving, 1 cup low-fat/fat-free milk (8ounces) = 1 serving, 2-3 slices
of cheese (1.5-2 ounces) = 1 serving, 1 cup low-fat/fat free ice cream = 1 serving, 8 ounces of
yogurt based smoothie = 1 serving

2. So, how many servings of dairy isyour goal for the week?
3.1 can achieve my goal of 3 servings of low-fat/fat-free dairy per day.

Do you agree or disagree.
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Flyers Posted

Bone Hedlth

(Appendix A, Page # 1501)
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Burn more fat,
lose weight

3 servings of dairy a day in a reduced-
calorie diet supports weight loss,

SUMMARY

Not only is a substantial proportion

of Americans overweight or obese,

but many are also undernourished. For
example, many Americans fail to consume
recommended amounts of calcium,
primarily because of their low intake of
dairy products. Although consuming

too many calories in relation to energy
expenditure is the primary determinant
of overweight/obesity, a growing body of
scientific research suggests that adequate
calcium and dairy food intake may
contribute to a healthy body weight.

Recently conducted randomized clinical
trials (considered the “gold standard”
of science) in adults provide the most
compelling evidence for calcium's
and dairy's beneficial role in the
prevention and treatment
of obesity. In these clinical
trials of overweight or
obese adults (males,
females, whites, African
Americans) following
reduced-calorie diets,
increasing consumption
of dairy foods (milk, yogurt,
or cheese) to 3 servings/day
enhances body weight and body fat
losses, reduces central (trunk) obesity, and
minimizes loss of lean body tissue compared
to the same degree of energy restriction
while consuming litle or no dairy.

Dairy sources of calcium may exert a greater
“anti-obesity” effect than calcium alone.

In addition, a recent clinical trial in African
American adults found that consuming

3 servings of milk, cheese, or yogurt/day
not only enhanced body weight/fat loss

and helped preserve lean body mass

when dieting, but also improved body
composition (i.e., reduced total body and
trunk fat and increased lean body mass)

and metabolic profile during weight
maintenance compared to low intakes
of dairy products.

Further support for a role of calcium

and dairy products in weight management
in adults comes from observational
studies, although factors such as the

level of baseline calcium or dairy intake,
gender, and race appear to influence this
relationship. Research from in vitro and
experimental animal studies suggests
potential mechanisms whereby dietary
calcium and other components in dairy
products may regulate energy metabolism
and thereby reduce obesity risk.

The goal of weight management for
overweight children and adolescents is

to slow the rate of weight gain while
achieving normal growth and development.
Compared to studies in adults, relatively
little research has examined the relationship
between calcium or dairy intake and body
weight/body composition in children and
adolescents. Moreover, most of the studies
are observational, which cannot prove a
cause and effect relationship. In general,
these studies suggest that increasing dietary
calcium/dairy intake to recommended levels
may play a role in promoting a healthy body
weight, lowering the percentage of body fat,
or preventing an unhealthy weight gain in
children and adolescents.

Additional research is needed to clearly
establish the underlying mechanisms and
to further understand dairy's role in weight
management. However, this emerging
benefit of dairy productsin helping to
achieve and maintain a healthy body
weight provides one more reason why
Americans should be encouraged to
consume recommended servings of milk,
cheese, or yogurt a day within appropriate
energy levels. B!

The Dairy Council Digest® is available on-line.
www.nationaldairycouncil.org
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INTRODUCTION

Qverweight and obesity in the U.S. have
risen dramatically in the past 20 years and
are now considered a great public health
concern (1,2). Nearly two-thirds (65.1%)
of adults 20 years of age and older are
overweight (body mass index or BMI of 25
t0 29.9kg/m?) or obese (BMI of 30kg/m’
or greater) (3). Among children aged 6
through 19 years, 16% are overweight
and an additional 15% are at risk for
overweight (3). Overweight and obesity
are associated with increased risk of major
chronic diseases such as coronary heart
disease, hypertension, stroke, type 2
diabetes mellitus, and some cancers, as
well as excess mortality (1,2,4,5).

A positive energy balance or excess calorie
intake relative to energy expenditure leads
to overweight and obesity. To reverse the
trend toward obesity, most Americans need
to consume fewer calories, increase their
physical activity, and make wiser food
choices (2).

Not only are many Americans overweight or
obese, but many are also undemourished.
For example, many Americans fail to meet
calcium recommendations largely because
of their low intake of dairy products (6,7).
Males and females 20 years and over are
only consuming 1.8 and 1.4 servings of
dairy/day, respectively, compared to the
current recommendation of 3 cups of

low fat or fat-free milk or equivalent milk
products (e.g, cheese, yogurt) aday (2,7).
Dietary calcium intake is most often
considered in terms of promoting bone
health (8). However, a growing body of
scientific research indicates that calcium
and particularly dairy foods may also play
a role in improving body weight and/or
body composition.

This emerging research on calcium'’s and
dairy’s role in both the prevention and
treatment of obesity is discussed in several
reviews (9-16). The current body of
research includes randomized clinical trials
(considered the " gold standard” of science)
and observational, animal and cellular
studies. This Digest reviews new research
findings related to calcium or dairy food
intake and body weight/body fatin

adults and children. Emphasis is placed

on studies — particularly randomized clinical
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Reducing and
preventing
overweight and
obesity is a public
health priority.

trials in adults and some new observational
investigations in adults and children —
published since a previous Digest on this
topic (17).

DAIRY AND WEIGHT
MANAGEMENT IN ADULTS

The goal for adults is to achieve and
maintain a body weight that optimizes
their health (2). For obese adults, even
modest weight loss (e.g., 5 to 10% of
body weight) has health benefits and
the prevention of further weight gain is
very important.

Randomized Clinical Trials. In the
past two years, several randomized clinical
trials have demonstrated that overweight or
obese adults who consumed recommended
daily intakes of calcium/dairy products as
part of a balanced calorie-restricted diet lost
significantly more body weight and body
fat than those who consumed a balanced
reduced-calorie diet with little or no dairy
foods. This finding has been demonstrated
in both males and females, whites and
African Americans (18-20). Including dairy
foods in the diet also helps to preserve lean
body mass during weight loss and increase
lean body mass during weight maintenance
(19,20). Research shows that dairy foods
exert a significantly greater effect on body
weight and body fat compared to calcium
supplements or low-dairy diets (18).

In a 24-week randomized, placebo-
controlled study of 32 obese adults, those
who consumed 3 servings/day of milk,
yogurt, or cheese while on a balanced,
reduced-calorie diet (500 calorie deficit) lost
significantly more body weight and fat than
those who consumed similar amounts of
calcium through supplements or consumed
little or no dairy (18). This was the first
clinical trial directly comparing diets high

in calcium from dairy foods to diets high in
calcium from supplements. Subjects were
randomized to a low caldium/low dairy
control diet (0-1 servings of dairy foods/day
or 400 to 500 mg calcium/day), a high
calcium supplemented diet (control diet
supplemented with 800 mg calcium/day),
or a high dairy food diet (3-4 servings of
dairy foods/day, total calcium intake of
1,200 to 1,300 mg/day). Weight loss was
almost 15 pounds (6.6kg) for the low
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calcium group (6% of total body weight),
19 pounds (8.6 kg) for the high calcium
group (9% of total body weight), and 24
pounds (11.1kg) for the high dairy group
(11% of total body weight) (18). A similar
trend was found for losses of body fat
and trunk fat (including fat around the
abdomen which is associated with
adverse health effects).

Another randomized clinical trial found that
consuming 3 servings of yogurt/day as part
of a reduced-calorie diet enhanced body
weight and fat losses, reduced central
obesity, and minimized loss of lean body
tissue (19). Thirty-four healthy obese adults
were placed on a balanced 500 calorie-
deficit diet and randomly assigned to either
a control diet providing 0-1 servings of
dairy products/day (400 to 500mg
calcium/day) or the yogurt diet (3 six-ounce
servings/day of fat-free yogurt which
supplied 1,100 mg/day of total calcium) for
12 weeks. Participants in the yogurt group
lost 22% more body weight than those in
the control group (~ 15 pounds vs ~ 11
pounds) and 66% more body fat than those
in the control group (~ 10 pounds vs 6
pounds) (19). Compared to the control
group, those in the yogurt group lost 31%
less lean bodly tissue and 81% more trunk
fat (as indicated by asignificantly smaller
average waist circumference) during the
12-week study (19).

Two separate randomized clinical trials

(one for weight loss, the other for weight
maintenance) in obese African American
men and women found that a dairy-rich
diet enhanced body weight and fat

losses when dieting and improved body
composition during weight maintenance
(20). For both 24-week studies, participants
were randomly assigned to one of two diets:
alow dairy diet (0-1 dairy servings/day;

500 mg/day of calcium) or a high dairy diet
(3 servings/day of milk, yogurt, or cheese;
1,200-1,300 mg calcium/day).

In the weight loss study, 29 obese

African American adults were placed

on a 500 calorie-restricted diet, based

on their baseline calorie needs, and were
randomized to either the low dairy or high
dairy diet (20). The average weight loss
(pounds) for the high dairy group was nearly
twice that of the low dairy group (24.2 vs
13.1); average fat loss (pounds) was more
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Recent controlled
trials in
overweight adults
demonstrate that
constiming 3
servings of dairy
foods —milk,
yogurt, or cheese —
each day as part of
a reduced-calorie
diet increases body
weight loss and
improves body
composition
compared o
reducing calories
alone.

than twice that of the low dairy group (20.0
vs 8.7) (20). Also, the average loss of lean
body mass was significantly less in the high
dairy group compared to the low dairy
group. These findings support those from
previous studies showing that consumption
of 3 servings of dairy foods/day as part

of a reduced-calorie diet increases weight
loss (18,19).

In the weight maintenance study, 34

obese African American adults were placed
on diets to maintain weight and were
randomized to either the low dairy or high
dairy diet (20). As expected, there were no
significant changes in body weight over the
24 weeks. However, there was a shiftin
body composition (20). Compared to the
low dairy group, those in the high dairy
group experienced significant decreases

in total body fat (5.4%), trunk fat (4.6%),
insulin (14%), and blood pressure
(-6.8/-4.25mm Hg), as well as an

increase in lean body mass (2.2%).

These findings are of significance
considering that African Americans are

at greater risk for obesity and consume less
calcium and dairy products than the white
population (20). Also, the findings support
the recommendations of the National
Medical Association Consensus Report that
encourages African Americans to consume
3 to 4 servings of dairy foods/day to reduce
the risk for chronic diseases, induding
obesity (21).

Other recent randomized clinical trials
indicate that healthy, normal weight adults
can increase consumption of calcium-rich
dairy products without a change in body
weight (22,23). In a one-year randomized
intervention in 135 healthy normal weight
women (ages 18-30 years), no significant
differences in body weight, body fat, or lean
body mass were found between women
who consumed higher amounts of dairy
foods to increase their calcium intake to
medium (1,026 mg/day) or high (1131 mg/
day) levels and those consuming their
usual diets (742 mg calcium/day) (22).
Throughout the intervention, the dairy
groups had slightly higher, although not
statistically significant, average caloric
intakes than the control group (22).

A 48-week randomized clinical trial
compared the weight loss results of 72
obese adults following three different
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reduced-calorie diets: a high dairy diet
thatincluded 4 servings of dairy foods
(milk, yogurt, or cheese) each day; a high
dairy/high fiber/low glycemic index diet
thatincluded 4 servings of dairy/day;
and a moderate dairy or standard diet
thatincluded 2 servings of dairy foods
each day (23). After nearly one year

(48 weeks), the participants in all three
groups experienced significant body
weight and body fat losses (23).
However, there were no significant
differences among the groups in loss

of body weight, body fat, trunk fat, or
changes in waist or hip circumferences.
Those who dosely adhered to the high
dairy diets consumed 4 daily servings of
dairy and about 100 to 140 more calories
each day and still lost the same amount
of weight as those who consumed

2 servings of dairy per day and fewer
calories (23).

Another randomized dinical trial in
overweight and obese adults who
reduced their calories through diet and
exercise found that consuming 3 to

4 servings of dairy foods/day (1,200-
1,400 mg calcium/day) significantly
reduced their body weight and body fat
(24). However, weight and fat loss were
not significantly different from that
achieved with caloric restriction alone
(24). This study shows that adults can
consume 3 to 4 servings of dairy foods a
day as part of a weight loss diet without
jeopardizing their weight loss efforts.

Observational Studies. Unlike
clinical trials, observational studies
cannot prove a cause and effect
relationship and can be subject to
confounding. However, findings from
observational studies often indicate the
need for and provide direction for more
carefully controlled clinical trials. Many
observational studies of calcium and/or
dairy intake and body weight/body

fat are discussed in several reviews (11-
15), including a previous issue of the
Digest (17).

For example, results from the CARDIA
(Coronary Artery Risk Development in
Young Adults) study, which followed
3,157 African American and white adults
aged 18-30 years for 10 years, indicate
that increased intake of dairy foods may
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The 2005 Dietary

Guidelines for
Americans states
that “adults and
children should
not avoid milk
and milk products
because of
concerns that
these foods lead

to weight gain.

protect overweight young adults from
becoming obese or developing insulin
resistance syndrome (also known as
metabolic syndrome), which is associated
with increased abdominal fat (25).
Anacther observational study which
incduded nearly 500 adults in the Quebec
Family Study demonstrated that, after
controlling for other variables, women
consuming less than 600 mg calcium/day
had significantly greater body weight,
BM\, percentage body fat, fat mass,
walist circumference and abdominal fat
compared with those consuming 600mg
calcium or more (26). Dairy products
provided almost 62% of the women's
calcium intake. In this study, significant
associations between dietary calcium and
body weight and body composition were
observed mainly in women.

A more recent observational study
suggests that gender and race may
influence calcium’s effect on body weight
or composition (27). This cross-sectional
study examined the relationship
between total calcium intake and body
composition in sedentary African
American and white men and women
who participated in the HERITAGE
Family Study (25). Low calcium intake
was associated with increased body
fatness, particularly in African American
and white men and white women, but
not in African American women.

Findings from a longitudinal study in

the Netherlands led the researchers to
speculate that there may be a threshold
for calcium intake, above which calcium
has little or no additional beneficial effect
on body weight or body composition
(28). In this study, there was only a weak
inverse relationship between calcium
intake and body composition. This may
be explained by the high average calcium
intake of 1,269 mg/day for men and
1,148 mg/day for women. No difference
in BMI or body fatness was observed
between middle (600 to 1,200 mg/day)
and high (>1,200mg/day) calcium
groups (28).

A recent cross-sectional study in Iran that
examined the relationship between dairy
consumption and BM| in 462 adults
found that those with the highest intakes
of dairy foods had a significantly lower
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BM| after controlling for confounding
factors and were less likely to be cbese
than those with the lowest dairy food
intakes (29). Recent longitudinal studies
link a dietary pattern induding reduced
fat or lowfat dairy foods with a beneficial
effect on body weight and body
composition (30,37).

DAIRY AND WEIGHT
MANAGEMENT IN CHILDREN
AND ADOLESCENTS

For overweight children and adolescents,
the goal is to slow the rate of weight
gain while achieving normal growth

and development (2). Maintaining a
healthy weight throughout childhood
may reduce the risk of becoming an
overweight or obese adult (2,32).
Compared to studies in adults, relatively
little research has examined the
relationship between calcium/dairy

food intake and body weight/body fat

in children and adolescents, and few of
these studies include overweight children
oradolescents (16).

Some observational studies have shown
an inverse relationship between calcium
and dairy intake and body weight and fat
in children and adolescents (33-38). Ina
3-year longitudinal study of 53 preschool
children, those with higher intakes of
calcium and dairy foods had a lower
body fat at 70 months of age compared
to children with lower intakes of calcium
and dairy foods (33). In a follow-up
study, a habitually higher intake of
dietary calcium, primarily from milk and
other dairy products, was related to
lower body fat in 8-year old children (34).
A 2-year prospective study in young
children demonstrated that milk avoiders
had low calcium intakes and higher BMIs
compared with a population of milk
drinkers (35). A statistically significant
inverse association between the
frequency of milk consumption and

BMI was found in a cross-sectional study
of 884 children, average age of 7.5 years,
in southern Italy (36).

Findings from a cross-sectional study of
323 Asian and Caucasian adolescents
(aged 9 to 14 years) in Hawaii found that
total calcium and dairy calcium, but not
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Further research
is needed to
determine if
consumption of
recommended
servings of dairy
foods as part of

a nutritionally
balanced diet helps
to prevent and/or
treat overweight
in children

and adolescents.

non-dairy calcium, were associated with
lower body fat, after adjusting for other
factors (38). For the entire group, one
milk serving was assodiated with a
decrease of approximately 0.78mm in
iliac skinfold thickness, whereas soda
intake was positively associated with
body weight (38). In the Asian children,
one serving of milk was associated with a
1.89 mm smaller iliac skinfold thickness.

Other studies have shown that increasing
calcium or dairy intake has no effect

on body weight or fat in children and
adolescents (39-42). A cross-sectional
analysis of data collected over 3-1/2 years
in 1,345 low-income preschool children in
North Dakota found that weight change
was not significantly related to intakes of
several beverages, including milk, after
adjusting for age, sex, energy intake,

and other variables (39). In a cohort of
192 non-Hispanic white girls whose
calcium intake was evaluated from

ages 5 to 9 years, those who met calcium
recommendations were not heavier, but
had higher energy intakes and consumed
almost twice the amount of milk
compared to girls who consumed less
than recommended calcium intakes (40).
Alongitudinal study of 178 normal
weight girls aged 8 to 12 years at
enroliment and followed through
adolescence (~ age 18) found no
evidence of a relationship between dairy
foods or calcium intake and BMI or
percent body fat (41). The researchers
stated that the results refute the idea that
dairy foods should be excluded during
adolescence to avoid excess body weight
and/or body fat accumulation (41).

The above findings are supported by a
2-year pilot study in 59 nine-year old
girls randomly assigned to either a
calcium-rich diet providing at least
1,500 mg of calcium/day, primarily
from dairy foods, or their usual diet (42).
Girls in the calcium-rich group had an
average calcium intake of 1,656 mg/day,
while those in the usual diet group
consumed an average of 961 mg of
calcium/day. Although the girls in the
calcium-rich diet group consumed
approximately 150 more calories per
day, they did not have greater increases
in body weight, BMI, or fat or lean mass
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compared to the control (usual diet)
group. The researchers concluded
that calcium-rich diets do not cause
excessive weight gain in pubertal

girls while contributing positively to
overall nutrition (42). The findings of
this study corroborate those of earlier
investigations (43-45).

Arecent longitudinal study of more
than 12,000 children aged 9 to

14 years found that children who
consumed more than 3 servings of
milk/day experienced gains in BMI
greater than those who drank smaller
amounts over the three year period
(46). Quantities of 1% milk in

boys and skim milk in girls were
significantly associated with BMI
gains, as was total calcium. However,
when adjusted for total calorie
intake, these associations were no
longer statistically significant (46).
The researchers concluded that
calorie intake was the most
important predictor of weight

gain in this study (46).
CONCLUSION

Ongoing research is attempting

to determine dairy foods’ role in
helping to achieve a healthy body
weight and body composition

in adults and children and to

learn more about mechanisms
involved in the dairy-body weight
relationship. Research from in vitro
and experimental animal studies
suggests that dietary calcdum and
other dairy components (e.g.,
protein, branched chain amino
acids, bioactives) may regulate
energy metabolism and obesity
risk (12-15,47). Based on

the evidence to date, health
professionals are encouraged to
recommend adequate calcium
intake, preferably from dairy foods,
when counseling patients about
weight management (48). B

REFERENC

1. US. Department of Health and Human Services
The Surgean General's Cail ta Action to Prevent and
Decrease Overweight and Obesity. ‘Washington,
D.C.: US. Government Printing Office, 2000.
www.surgeongeneral gov/library.

w

w

)

®

N

W
B

~
It

™~
&

™~
5]

o
@

w
=]

4

w
51

w
w

®

w
o

November | December 2005

USS. Department of Health and Human Services and
USS. Department of Agriculture. Dietary Guidelines
for Americans, 2005, 6th Edition. Washington, D.C.:
US. Government Printing Office, January 2005.
www.healthierus gov/dietaryguidelines.

Hedley, AA., C.L. Ogden, C.L Johnson, et al.
JAMA 297: 2847, 2004.

. Flegal, K.M., B.l. Graubard, D.F. Williamson, et al.

JAMA 293: 1861, 2005.

. Olshansky, 5., DJ. Passaro, R.C. Hershow, et al

N. Engl. . Med. 352: 1138, 2005.

. Moshfegh, A, J. Goldman, and L. Cleveland. What

We Eat in America, NHANES 2001-2002: Usual
Nutrient Intakes from Food Compared to Dietary
Reference Intakes. U.S. Department of Agriculture,
Agricultural Research Service, 2005.
www.ars.usda.gov/ foodsurvey.

Cook, AJ., and J.E. Friday. Pyramid Servings Intakes
in the United States 1999-2002, 7 Day. CNRG

Table Set 3.0. 2004, Beltsville, MD: USDA, ARS,
Community Nutrition Research Group.
www.ba.ars.usda.gov/enrg,

. LS. Department of Health and Human Services.

Bone Health and Osteoporosis: A Report of the
Surgeon General. Rockville, MD: U.S. Department
of Health and Human Services. Office of the
Surgeon General, 2004.

www.surgeongeneral gov/library.

Zemel, M.B. J. Am. Coll. Nutr. 20: 4285, 2001.
Teegarden, D., and M .B. Zemel. J. Nutr. 133:
2435, 2003,

Teegarden, D. J. Nutr. 133: 2495, 2003.

. Zemel, M.B. Lipids 28: 139, 2003,
. Parikh, 5J. and J.A. Yanovski. Am.J. Clin. Nutr. 77:

281, 2003,

. Zemel, M.B. Am. J. Clin. Nutr. 79; 9075, 2004.
. Zemel, M.B., and S.L. Miller. Nutr. Rev. 62:

125, 2004,

. Huang, TTK., and M.A. McCrory. Nutr. Rev. 63:

71,2005.

" National Dairy Council. Dairy Council Digest 75(2):

7,2004,

Zemel, M.B., W. Thompson, A. Milstead, et al.
bes. Res. 12: 582, 2004

. Zemel, M.B., J. Richards, 5. Mathis, et al.

Int. ). Cbes. Relat. Metab. Disord. 29: 391, 2005,
Zemel, M.B., ). Richards, A. Milstead, et al.
Obes, Res, 72: 1218, 2005.

. Waooten, W.L, and W.P. Price. J. Natl. Med. Assoc.

96 (suppl): Is, 2004,

. Gunther, CW., PA. Legowski, RM. Lyle, et al.

Am.J. Clin. Nutr. 87: 751, 2005,

. Thampson, W.G., N.R. Haldman, D.J. Janzow, et al.

Obes. Res. 13: 1344, 2005,

Harvey-Berino, 1., B.C. Gold, R. Lauber, etal
Obes. Res. 2005, In Press.

Persira, M.A., DR Jacobs, Jr, L Van Hom, et al.
JAMA 287: 2081, 2002.

Jacqmain, M., E. Doticet, J.P. Despres, et al.
Am. J. Clin. Nutr. 77: 1448, 2003

" Loos, RJ., T. Rankinen, A.S. Leon, etal. J. Nutr. 124

1772, 2004.

. Boon, N., L.LJ. Kappes, W.H M. Saris, et al,

Am. ). Epidemicl. 162: 27, 2005.

. Mirmiran, P, A. Esmaillzadeh, and F. Azizi.

Int. J. Cbes. 29: 715, 2005.

Drapeau, V., J.-P. Despres, C. Bouchard, et al.
Am.J. Clin. Nutr. 80: 29, 2004,

Newby, PK., D. Muller, J. Halfrisch, et al.
Am. J. Clin, Nutr, 80: 504, 2004,

Freedman, 05, LK. khan, M.K.Sercula, et al.
Pediatrics 115: 32, 2005,

. Carruth, B.R,, and J.D. Skinner. Int. J. Obesity 25:

559, 2001.

. Skinner, J.D., "W, Bounds, B.R. Carruth, etal.

1. Am. Diet. Assoc. 103: 1626, 2003.

. Rockell, LE., S.¢. Williams, RW. Taylor, et al.

Osteoporos. Int, 2004. Epub ahead of print, 19 p.

36. Barba, G., E. Troiano, P. Russo, et . Br. J. Nutr. 93
15, 2005.

37 Olivares, S, J. Kain, L. Lera, etal. Europ. J. Clin.
Nutr. 58: 1278, 2004.

38. Novotny, R,, Y.G. Daida, 5. Acharya, et al.
J. Nutr, 134 1905, 2004,

39 Newby, PK., K.E. Peterson, C.S. Berkey, st al.
1. Am. Diet. Assoc. 104: 1086, 2004,

40. Fisher, J.0,, D.C. Mitchell, H. Smiciklas-Wright, et al.
Am. J. Clin. Nutr. 79: 698, 2004

41. Phillips, 5., L.G. Bandini, H. Cyr, et al.
Int. J. Obesity 27: 1106, 2003

42 Lappe, LM, K.A, Rafferty, KM. Davies, et al.
J. Am. Diet. Assoc. 104: 1361, 2004.

43. Chan, G., K. Hoffman, and M. McMurry.
1. Pediatr. 726: 551, 1995.

44, Cadogan, J., R. Eastell, N. Jones, et al.
Br. Med. J. 375: 1255, 1997,

45. Merrilees, M., E.J. Smart, N.L. Gilchrist, et al.
J. Nute. 39: 256, 2000,

46. Berkey, C.5., H.RH. Rockett, W.C. Wilett, et al.
Auch. Pediatr. Adolesc. Med. 159: 543, 2005.

47. Zemel, M.B. ). Nutr. 133: 2525, 2003.

48. Schrager, S. J. Am. Boardl Fam. Pract. 78:
205, 2005. ]

RELATED RESOURCES

= www.nationaldairycouncil.org
= The Healthy Weight Health Education Kit

(click on Health Professional Resources, then
Nutrition Education Resources, then Health
Education Kits)

=www.healthyweightwithdairy.com

=www.assessyourdiet.webmd.com
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Tipstoincludedairy in thediet on daily basis

BONEU%N DAIRY

fo Reduce Risk of Osteoporosis

Eating three servings a day ofdairy foods, in addition toregular phyvsical activity, is animpartant way for-hewhole family to build
sironger bones and reduce risk of osteoporasis, Mutrients in dairy foods inclading calcium, magnesium,phosphorus, potassium,
protein and vitaminD work together te help build and pratect bones. Infact a reportfrom the American Acadery of Pediatrics
states thateating ca'cium-rich foods such as milk, cheese and yogurt during childhcod and adolescence will help build strong
banes, whizh may reduce therisk of fractures and osteoporosis later infife. Choose low-fat andfat-free dairy products more often,
o lactose-free dairyproductsif needed. OF course, adultscan helpprotect their bones too, by oetting 3-8-Day™ of Dairy and
participating inweight-bearing exercise. Sotake care of yourself and seta good example for your kids al the same time.

Incorporate these easytips to baost nubition, taste and flavor.

¥ i s
il LUNCH
& I Preparechickennocdle soupising Tcupoflow-fatmi
L oEkp hicken noodl flow-fatmilk
instead of waterfor acreamy, hearty mesl
& B AddfreshiyshreddedMozzarellaor Monterey Jack
cheeseto silads
B Stirflavored low-fatyogurtint fruitsalads
B Servelow-fatorfat-fiee flavored yogurtasa dip
for cut-up fruit

R S R

BT

j? ¥ Combine c.up.oﬂuw-fat milkor j.';Jgun}:uitaruiicE

© cubssinablenderforadelicioussmoothie

© B Prepare hot cerealwithlow-fat orfat-free milk

instead of waier

I Toppancakeswithe-8 sunces ofyogurtand fruit
instead of syrp

& Addyourfavoitecerea toyoqurtfor aquick,

on-the-go breakfast

DINNER

- Top:paghettiand marharas.aﬁc.a with 1 aunceof
shredded part skim Mezzarella cheese

B> Mix T cupof plainyoguitwith taco seasening orrandh
dressing mix for adelicihus vegetabledip

Frthe

RS

B

e AR R R R

|| SUPER SRACKS

= B MixTcupo'plainyoqurt with vellowor Dijon mustard
fordippingpretzelsend vegetibles

2 P Toss 2 tablaspoons of freshly grated Pamesan chaese
with fat-fres microwavepopeom

SRR

B Seryzice-coldlow-fater fat-freemilkinstead of soda
{Itsz great choice forthe whaole family!)

P Finish entréeswith low-fat toppingssuchzs

yogurt sauceor cheese

B Fillice trays with low-fat chocdiate orstawberry milk

¢ ardserve thecubesinglassesaf milkforacold surprise
B Heata cupof low-fatorfat-free chocolate milkfor

| araftemocn break
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Self Regulation (Planning)

- L L Y ) e L T T D T S . L L L S T . L T L e o

Meal Planner
Incorporating three servings of dairy each day can be easy!

Create a meal menu forthe entire week by fitling out the plannerand be sure toinclude three servings of
lenwi-fat o fat-free milk, cheese or yogurt every day. Use the planner asa guide when grocery shopping.

Have fﬂuaﬁéﬂﬁ?ﬂ? 3 today? Hint: #ake photocopies of the blank planner beforefilling out to use again!
i 3 Servinds
Brealfast Lunch Dinner Snack 5 W.mg)
of Dairy?
| foqurtsmoothieand whale | Turkeysandwichand anaople | Onif wi Tozshredded cheddar, | 8oz fat-Tee milk and
Sample Da? (ain uoast or cornai har couny besad, peved green saled | 1 oalmea rookie /
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
B e e e e e e e e s
Sunday
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THINEK ¢ : o~ & When it comes
} Y o NUTET
not all crinks aze
greated eqiiall

el &

whrin G
; s
. e

Tawivey Mrn, T wez i
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PUT YOUR BEVERAGE TO THE TEST

When it comes to nutrition, how does your favorite rate?
Bazed on 8oz servings

1% CHOCOLATE MILK 100% ORANGE JUICE BOTTLED WATER

Calories 172 . i . \ Calaries ia
Tatad Fat . . oy Total Fat
Carbohpiate 3 S Cabohydraes
Erotein i Prulsin

% Dally Valuz % Dally Valuz : | % Dally Value

Vitamin A A Witamin A Viambn A
Vitamin £ Nitamin C 5 Witamin
Witamin O : Witamin 1 W Visamin Lt
Cabchum - ! Calcium | sl

CARBOMATED MILK- SPORTS DRINK

BASED BEVERAGE® _ 3 P
Epnimch A Total Fit
S 0 R e S | e
% Dally Value
Visnin 4

Viamin C.
Viamin D
Cabciam

ks bwkanumdmd. perenetaf milk in milk-baved carhesited beosnaget varied coniderably
Source: Dairy Cooncl of Califormia O Dairy Councl of Califormia 102
My be aaplicatad for sdicationad purpeces.

Flavored milk
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FLAVORED
MI

FLAVORED

MILK

PERSPECTIVE

any varieties of flavored milks, including
chocolate, steawhberry, vanilla, bananz, black raspberry,
blhueberry, raot beer, cappuccing, and cofiee, are available
(1,21, Chocolate milk, however, has long been the most
popaiar flavored milk consamed (2), Flavored milks are
available in whole to nonfat varieties, but-growth in favored
milk sales during the past decade has been predominantly

inredueed, Tow, and nonfat varieties (31

In-general, flavored milks are milks o which a sweetered
flavors such a8 cocea or cocoa pewder, strawberry or vanilla
extract s beent added, along with a sweelener such 4
sucrose or high Tructose com sy (44 Federal standards

for pasteuriztion, vitamin addition, milk solids, and mitk fat
lewels are the same for flavored and unflavored milks (4).
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Flavored milks; particalarly chocolate, are well liked,
especially among children and adelescents (2,51 Acconling
tor - pecent siervey of 12,000 individuals regarding thelr

vt of favorad milks; children onder the age of 12 and
advlescents were the most frequent users of flavored milk (20
Abour one-thind of children aged 9 to 11 agreed that they
would drink mare milk if it were chocolate (2), This finding
tssirmilar o that of an earlier national survey o whick 30%
of children 5 to 13 vears agreed thar they would drink mose
resilk if 4 were chincolate (5). Children are more likely 1o drink
flavored milk ona regular basis at school than at

home (2,5},

Despite the wide variety of Savored milks in the marketplace
and the popularity of these beverages, especially among
children; some parents, teachers, school food service directors,
and schood principals express concern about the mutthional
and health benefits of Ravared milks for school-aged children.
Sorwer are of the opinion thiat flavored wifks ane nit s
nutritions g unflavored white milk wnd that certain
companents in flavored milks such as added sugars

vty be detrimental 1 children's health and behivior,

This report examines the latest scientific research related

o the ptritional and heaith benedits of avored milk,
particutarly chocntate milk, and helps to put myths regarding

favored ilks Into perpective,

Nutrient Contribution
of Flavored Millks

Like vnflaored milks, Maversd milks are nitrent dense foods
contairing 4 high proportion of notrients in relation to their
enrgy content (6, Fable 1), Flavored milks have an moellent
mutsitiangl profile; providing significant armounts of high
guatlity protein, caleium, sbollavin, magnesiom, phosphomns,
niacin equivalents. vitamin By, vitamin A, and, when added,
vitamin 1, a5 well gs several other esential noateients (&)

A comparison of the nutrient content of chocolate milk and
vnflavoped milk atvarious fal levels reveals similar lovels of
most rutrients {Tible 10 The main difference is chocolate
milk’s higher total carbobydrate content due tothe addition
of sucrose andfor high fructoss com syrop and consequantly
its higher energy fealorie) content. Chocolate milks contain
about 2 to 4 teaspoons more sugar and about 60keal

more energy per B-ounce servings than their unllavored
counterparts (0). Also, aserving of chocolate milk

contains slightly more fiber and iron thai g seving

of unflavored milk,
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"MILK'™ "

m Content of Unflavored and Chocolate Flavored Milk (expressed in amount per B oz serving) (6)
Mk
Whole, 3.3% Lowfat, 2% Lowtat, 1%

Mutrients Unflavered Chocolate Unflavored Chacolate Unflavored Chocolate
Energy, keal 150 208 121 179 102 158
Protein, g B.O3 7492 .12 g.02 803 BAD
Total lipid, g B.15 B.43 468 5.00 259 2.50
Tatal Carbohydrate, g 11.37 25.85 11.71 26.00 11.66 2610
Fiber, g Q 20 0 1.25 0 125
Ascarbic acd, mg 2.29 228 2.22 2,30 237 232
Thiamin, mg 0.0483 0,092 00585 Du0E2 0035 0.085
Riboflavin, mg 0.395 0405 0403 0490 0.407 0415
Miacin, mg 0.205 0.313 0.210 0.315 0.212 0318
Pantothenic acid, mg 0765 0738 0781 0,748 0788 0755
Vitasmin Bz, mg 0.102 0100 0105 202 0,105 0402
Folacin, meg 12 12 12 12 12 12
Vitamin Bys, mcg 0571 0835 0888 0847 0898 (.855
\itamin A, [U 307 302 500 500 500 HOO
Cakcium, mg 291 280 297 284 300 287
Iron, mg 012 0.60 0.12 0.e0 012 0.&0
Magnesium, mg EE] 33 33 33 34 33

33 Phosphorus, mg 228 251 232 54 235 256
Potassium, mg 370 417 377 432 381 ala
Sodium, mg 130 148 122 150 123 152
Zinc, mg 0.93 1.02 0.95 1.02 0.55 1.02
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Milk and dairy products, including Ravored milks,

are the major source of calcium in the diet and account

for 72% of the calcium available in the U5, food supply (73
Each 8-ounce serving of chocolate milk provides 35% of

the #img of calcium recommended for children ages

4 theowgh 8, 23% of the 1,300mg calcium recommended
for individuals O through 18 vears, 300 of the 1000mg
calcium recommendad for adults 19 throwgh 50, and 25%
of the 1,200mg calcium recommended for adults 5§ vears of
age and older (6,8).

Government data indicate that many population groups fail
tor et their daily calcium recomnmendations as sat by the
Nationad Academy of Sciences (8.9). For example, 70% of
preteen girls and 606 of preteen boys ages 6 to 1L and nearly
90% of teenage girls and almest 70 of teenage boys age

12 10 19 fall short of mesting their calcium neads (8.9).
Comsuming an adequate intake of calcium throoghout fife
hielps to reduce the risk of bone fractuees In childhood and
adulescence and osteoporosis in later adult vears (10-12).

Wecognizng children's low calcium intake, the American
Academy of Pediatrics issued a policy statement urging
pediatricians to recomenend milk, cheese, yogurt, and other
caleium-rich foods for children's daily diets to help build their
bone mass and prevent rickets (1), This pelicy statement
recormmerds that children meet their calcium neads from
foond first, because eating patterns developed during childheod
tend to be followed throughout life, Other experts agree that
thie best way o meet caleium needs is G consume foods
namrally containing cafcinm (13,14}, Chocolate and other
flavared railks are foods that naturally contain high levels

of caleium, Bevanse dairy foods such as chocolate and other
flavared milks provide essential nutrients impaoriant for
health, their intake improves the overall nutritional adequacy
of the diet (13,14).

tne factor that has contributed to low calcium intake is the
change in beverages available in the U.5. food supply over the
pitst few decades (15, Figure 1. As shown in Figure §, in 1970
there was Far more milk than regular soft drinks available

in the F.5. food supply. However, by 1995, the availability

of resular soft drinks greatly exceedsd that of milk (13).
Athough the availability of juice has not declined, soft

drinks have grown at & mueh higher rate than juice {15).

Besarages Available in the U.S. Food
(Gallont /Personivear) (15] supply

40

35
30

itk

20 ——Begular Soft Drinke
15

0
Juice
5 -
Diet Soft Drinks

0 19F 197s 1980 1975 1990 1995

Vitarnin D-fortified flavored milk, a5 well as the unflavored
version, is an imparlant source of vitamin D. This vitamin
enhances the body's absorption of calcium and helps

to prevent rickets, 2 bone-weakening disease cavsed by
vitamin [ deliciency. Although rickets was virually eradicated
in the 1.5, by the 19605 following vitamin D fortification

of cow’s milk, this disease is experiencing a resurgence

in appearance in vourg children (36,17}

Offering Havored milk as part of school meal programs such
a5 the National School Lunch Program (NSLP) ard the
School Breakfust Program (SGF) has been shown to increase
milk and nutrient intake (18-200, When approximately 400
elementary school children in Pennsvbvania were provided
withs an aption of chocolate milk in school meals, more milk
wis consumed and intake of nutrients such as calcium and
riboflavin increased (18}, Likewise, when Gth prade students
inan elementary school in New York Cily were provided with
1% fat chocolate flavored milk as part of the NSLE children's
milk and nutrient {eg,, calcium, riboflavin, phosphorus)
intakes increased (207,

A relatively new approach fo increzse students’ milk and
rutrient intake i to provide lew and nonfat milks, including
flavored mmilks, in school vending machines (21). Although
chocolate milk has been found to be the preferred flavor,
tastes vary geopraphically. For example, in Boston, coffes
Tlavored milk accounted for 30% of the schood vending
machine milk sales (21).
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Health and Behavioral Concerns
Related to Flavored
Milk Components

Sweeleners

Flavored milks generally contain more sucrose and high
fruectose corn serup than their unflavored counterparts, Seme
patrerts and others attribute thess sweeteners (o 3 myrizd of
problems such as dental caries, bebavioral disorders (eg,
hyperactivity, leaming problems, and antisocial behaviors),
obesity, und disbetes. However, scientific svidence fails to
suppart these allegations, with the possible exception of dental
carles {22-26), A task force of seientists convened by the Food
and Drug Administeation foend ne conclusive evidence that
stagar in the average American diet or any specific food causes
health or behavioral problems (221,

Likewise, a workshop on the evaluation of the nutritional and
health aspects of sugars led to the conelusion that “many
alleged adverse health effects of sugars are withont seientific
fountbation” (24). Based on a review of sugars and health,
one researcher comcluded, ©, .. there is no asseciation
between corrent consurnption levels [of sugar] and chronie
or other dissases except dental caries” {25).

The 2000 Dietary Guidelines for Americans (27} reommends
that all healthy Americans 2 vears of age and older choose
beverages and foods to moderate thedr Intake of sugars. It s
imnporant to appreciate that although Navord milks such as
chocolate milk contain added sagar, these beverages make a
very sirall conteibution 1o total sugar intake. Major sources
of added sweeteners in Americans” diets inchede soft drinks,
sugar/sweets, sweetened grain products, and regular fruit
drinks (28,29, Taken wgether, the above provide almest
three-guarters {7250 of toral sugar intake (25),

Flavored milk contains added sugars, but 35 rich in
calcivm and ¢ight other essential nutrients. Becognizing
this fact, researchers stated that *. il is important 1o
enstre that nutrition education messapes discouraging
corsumplien of added sweeteners do oot inadvertently
discourage consumption of more calciumerich foods
[e.g., chocolate milk] within this casegory™ (28],

= Dental Caries. Foods containing sugars {(and ather
fermentable carbohydrates) can contribute 1o tooth decay
[25-2730, 51}, However, the ameount of sugar alone is not
the enly or primary determinant of caries development,
Many factors in addition w sugar intake inlluence caries
(25-2730-34). For example, 2 susceptible tooth surface,
the presence of specific microorganisms, particularly
mutans Streptocoeed, in the oral cavity, and sufficient time
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or duration of exposure to fermentable carbohvdrates all
st be present for caries to develop (32-39). In contrast,
Muoridated water and toothpaste, proper oral hyglene, and
regutar dental care can help prevent dental caries (32-34),
A recent investigation found that sugar intake was not
associated with caries in British preschool children who
brushed their teeth twice a day or moee {35).

Chacolate milk's moderate amount of sucrose is no more
likely 10 cavse dental caries than ofber sugars such as
lactose in milk, The chocolate flavoring in choeolate milk
adds ahont 5.5 teaspoons of sucrose per S-ounce serving,
whereas o 12-ounce serving of 1 repular soft drink contain
10 easpoons of added sugar (203, How frequently sugar or
sigar-containing foods are consumed and how long they
cerreain 0 the mouth determine swgar’s ability to promote
tooth decay (2751-34), Becausa Mavored milk, being a
ligueid, is rapidly cleared from 1ooth surfaces, Tt may be less
likely 1o cause tooth decay than carbohydrite-containing
solid foods that adhere to tooth surfaces (30-34).

Milk, including flavored milk, alse contains components
that may protect against dental caries (32,36-41).
Researchers at the University of Rochester in New York
fraeered that 2% Fat milk containing & much as 10% added
sugar (e, the smount in chocolate wmilk) is no more
cariogenic thar 2% fat milk without sugar (36). The
Finding that 2% Fat milk with 10% added sugar is Jess
caries-promoting than water with 10% suemse indicates
that compenents in milk may e protective (36,37).

Aecording to the Amesican Academny of Pediatric Dentistry
{42), “there is evidence that foods containing milk casein,
calcivm, phosphorus, and eocos, all of whicks are found in
cheenolate mitk, may be fess likeby w contribute fo dental
caries than sucrose alone or other snack foods” Some early
studies found that cocoa powder is noncariogenic (38,39).
At present, evidence indicates that flavored milk, inchding
chocolate mitk, when consumed in moderation, has a low
cariogenic potential (41),

In contrast to chocolate and other favored milks, intake
of soft drinks and sugarcontaining fruit drinks, because of
their high sugar content, increasss caries cisk (30,45, Also,
the sugar and phosphoric acid in soft drinks promotes
demineralization of teoth enamel {30,41,43). Recognizing
that excessive intake of fruit juice may be associated

with tooth decay and other health problems in children,
the Ammerican Academy of Pediatrics (44) recently
recommended that juice intake be limited to 4 to

b oday for children 1 to & vears and 8 to 12 ozfday

for childeen 7 10 18 vears,
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= Behavioral Disorders. Concern that sugar intake may
lead 1o behavioral disorders has been given as a reason

to eliminate flavored milk such as chocolate milk from
children's diets (25), Yet, this allegation is based on
arsecdotal observations or subjective reports. Under carefully
designed, well controlled experineental conditions, sugar
irtake has not beer: demonsteated 1o cause or exacerbale
behaviozal disorders such as hyperactivity, leaming
disorders, aggression, and delinguency (22,23 2745-49).

A well-designed study of the effect of sugar intake on
behavior was conducted by Wolraich and colleagues (47,
This double blind controlled trial included 25 normal
preschool children ages 3 to 5 vears and 23 school-zged
children & to 1 vears, all of whom were described by
thedr parenis to be sensitive to sugar. The children

and their familizs followed a different diee for each of
three consecutive 3-week perlods, One diet was high

in sucrose with no artificial sweeteners; one was low in
sucrose with aspartame as 2 sweetener; and one wis

Low i stserose with saccharin {placebo) as & sweetener,
Arenng the school-aged children, there were no
significant differences among the three diets in any

of the 39 behavioral and coznitive variables mezsured,
For the preschool children, only four of the 31 measires
dilfered sigrificantly among the three diess and these
differences were inconsistent (47}, Thus, even when
st infake was higher than usual, fhere were no effects
on children’s hehavior or cognitive function (47), An
accompanying editoral states, “it appears that any adverse
effect of sugar is by no means 15 severe or as prevalent

as uncontrofled ohservation and opinion would suggest,
Specifically, there is no evidence that sugar alone can
turn a child with normeal attention into a hyperactive
child. . " (500

In a subsequent meta-analysis of 23 blindad, controlled
trials examining the effects of sugar on children's bebavior
or cognition, researchers found that sugar intake did not
affect behavior or cognitive perfonmance (48). Parents and
otbwers may believe that sugar intake has an adverse effect
on children's behavior because karge amounts of sugar tend
to be consumed on holidays or Halloween when children
are alreudy exuberant (48}, Based on lindings to date,
these is no sound scientific evidence that supar or

foods such as chocolate mitk that contain added sugars
comiribute to behavioral disorders or inferfere with
children’s academic pedomance.
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Obesity. The sugar content of flavored milk has been
alleged 1o contribute to obesity, However, scientific findings
fail tor suppot the sugpestion that sugar intake per s

or foods containing sugar such as flaverad milks, when
corsummed in mederation and within an approprizte caloric
intake, have 2 unigue influence on ohesity (22,23 25.27).
However, over-consumption of sugar, as found in children
cotsliming excessive intakes of sugar-sweetened beverags
stech as soft drinks, froit drinks, and frult juice, can
incresse calorie intake and risk of obesity (44 51).

Obesity represents o pusitive energy (calonie) balance
restifting from & long-term intake of excess calosies,
reduced physical activity, or a combination of thise factors
(25,20, This disease is mubtifactorial, involving genetic,
hormonal, metabolic, and numercus lifestyle factons, As
stich, the cause of obasity cinnot simply be attributed wa
single dietary component. Mo selationship has been found
between the per capita amount of sugar available in the
nation’s food supply and the incidence of obesity (25,52),
Ins fict, epidemiological studies often demonstrate an
imverse relationship between sugar intake and energy
intake or obestty (25,52,53).

Successful weight control does not require restricting any
particular food o any category of nutrients or foods (26).
For individuals concerned about their weight, flavored
milks such #s chocolat are available in low fat and fat
frec versions that are reduced in calosies compared to their
full Fat counterparts. Also, new research Bndings indicate
that inchuding milk and dairy fonds in the diet may prifect
against the development of overweight and ohesity (34-56).

In experimental anirmals fed a diet high in calciurm/datry
foods, body weight and weight gain decreased (54). An
analvsis of data from the National Health and Notrition
Examnination Survey (NHANES 1D revealad an inverse
association beween calciumdairy food intake and bedy
fatness, especially in women {54). Similarly, a reevaluation
of dat from five studies over 12 vears involving T80 women
foomd that the highest caleiom intake, mostly frorm dairy,
was associated with lower body weight (550, In preschoo]
children ages 2 to 5, Increasing intake of dalry foods

anil cabeinm was found to be associated with fower

hexdy fan (). Mowever, 2 potentially beneficial effect

of chocolxte milk on body weight, when consumed within
an appropriate calorie intake, has vet to be specifically
exarmined. When obestly and excess calore intakes are of
cangern, frequent consurnption of high calorie nutrient
woid products {e.g., soft drinks) are an issue, particubasly

if thev potentially displace nutrient dense foods such as
calcinem-rich dairy foods.
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= Diabetes Mellitus, Although intake of sugar or
sugarcontaining foods has been proposed to contribute
to-oF exacerhate Tope 2 or non-insulin-dependent diabstes
[NI10DM), there is no scientific evidence that sugar intake
impairs glucose contrel or causes this form of diabetes
(32,25 26,57-59). However, weight gain may irigger the
omset of WEDDA in genetically susceptible individuals (60},
Maintaining normal biood glucose bevels and weight
contral are the primary objectives for managing NIDDM
(58,300, Aceonding to nutrition guidelines tssued by the
Armerican Dighetes Associstion, meommendations regarding
stgar intake for diabetes aze flexible, with intake depending
o s dndividial's health concerns, Lastes, and other
lifestyle Tactors §58,59), Sugars added 1o foeds do not affet
Blood glucose levels diffesently than do sugars alone (57).
The total amount of carbofydeate in the diabetic diet is
mnore important in tesms of Blood glucose levels than the
soterce of carbolydrate (26).

SPEOCTIVE

Caffeine and Theobromine in Chocolate Milk

Caffeine and theobroming, the major methslvanthines

in cacao beans, can act as mild stimutants of the central
nervats svstem, depending on their dose and other factors
{61-63). Possible adverse behavioral effects of caffeine and
theahroming have boen cited a5 a reason for restricting or
eliminating chocolate milk from children’s diets. Yet, there
is w0 persuasive scientific evidence fo justify this concern

(i3], b4-67 ,

Ghocolate milk contains a small amount of caffeine per
serving compared 1 many other beverages (2,64, Table 20,
The 2 to 7mg of caffeing in an 8-ounoe serving of chocolate
milk is similar to that in one cup of decaffeinated coffee (i4).
Some regular soft drinks, on the other hand, contain up

t 10} times more caffeing than chocolate milk (62 64 ),
Furthermore, the amount of caffeine in 2 serving of chocolate
milk is relatively small compared to children’s average

total daily caffeine intake of 38my or Tmg/kg body

weight (02,64).

Table 2.
Caffeine in Beverages [in B oz servings) (64)
Caffaino Content por Serving
Bewerage {range in milligrams)
Checolate Milk -7
Ceooa beverage 3-22
Coda
regular 20 - 40
caffeine free 0
Coffee
brewed, drip methad &5 - 120
instant &0 = BS
decaffeinated 2-4
Tea
brewed, migar LS. brands 20 - 90
brewed, imported brands 25 - 110
instant 24 - 31
iced tea G - 50
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Preference For And Attitudes
Related to Flavored Millk

Flavored milks sech as chocolate milk are well sccepted,
especially oy children and adolescents, bat also by parents,
schonl food service directors, and pediatricians (2,5,19,20,
78-50). When 600 children ages 8 through 13 were asked
ahout their aitudes toward milk and their milk-drinking
Iuahits, 7% agreed that they like the taste of chocolate milk
{5). Thirty-nine percent szid that they would drink more
rrtilk if it were choenbate and 45% agsead that they would
drink moze milk 2t schoob if more favors were offered (5.
Another survey found that approxdmately one-thind of
chibdren aged 9 to 1 would drink mere milk if 1 were
chocolite (2).

Children are maone lkely to drink chocolate milk at school
thant at home (5. In 4 small study of about 60 sixth grade
students in an elementary school in Mew York City, students
rated 1% chocolate flavored milk more seceptzble than either
unflavored 1% or unflavosed whole milk (200, The childeren
comsumed a greater quantity of the 1% choeolate flavored
runilk than edther of the unllavored milks. Likewise, milk’s
Hlavor was fownd to be an important Lector influencing
children's mitk drinking in 4 study of elementary school
students azed & to 11 vears in northem Texas (78), The
majority of children chose chocelate milk at school. When
asked abowt what advice they would give & new student at
school, the children’s tvpical response included “get choeolate
oLk (783, This study fourd that milk flavor was the

meost imeportant environmental factor influencing milk
drinking (74).

Parents are also supportive of effering favored milk to
children in schools (79). When 200 parents of children

ages 8 1o 15 were interviewed, the majority of parents (85%)
agrewd that chocolate milk shoubd be offered to students either
daily (63%} or at least & few times 2 week (20%) (7).
Eighty-one percent of parents considered chooolate ik

10 be a healthy treat (79).

School fond service directors suppost offering students
Ravored milk (19). When 206 school food service directors

in elementary and secondary schools in the southwest region
of the L5, were interviewed about the types of beverages
offered in school food service programs, approximately

78% supported serving chocolite favored milk (1%). Main rea-
soms given by the directors for serving chocolate milk

weere students’ preference for chogolate milk (81.8%), their
incregsed participation in schoal meal programs (4175%),

and higher caletum intakes (333%) {19).

Pediatricians agree that chocolate milk is 2 nutritiows
beverage for children (300, According o a recent telephone
survey of 300 pediatricians, the majority (87%) agreed that
chiocelate milk s a nutritious beverage eptien for children
(800, Nearly G0% of those surveyed agreed that low fat and fat
free chooslae milk is “the best beverage sowrce of caleium,’
placing it above hoth calcium fortified orange juice and
sovimilk (300, This survey also revealed that 100% of
peiliatricians agreed that caleium is important for children's
growth and developrent (801, Ninety-three parcent of
pediatricians surveyed said that children are not consuming
enough calcium in their diets, with nearly 35% of all
pediatricians being “very concernid” about childien’s low
digtary calcivam intake (207,
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Summary and Conclusion

Flavored milks not only are well liked, especially by children
and adolescents, but parents, school food service directors,
and health professionals suppost intake of this beverage,

The availability of flavored milks increases overall milk

anil nutrient intake. Health and behavior concems related

te componenis in flavored milks such as small amounts of
sugar, calleine, and oxalate are untoundsd. This review

of the sclentific literature addressing various behavioral and
fealth issues related to flavored milks indicates the following:
 Flavored milks are as nutritious a5 unflavored milks, Both
types of milks are nuerient dense foods containing a high
proportion of essential nutrients in relation w their energy
content. Checolate milk, for example, provides the same
essential nutrients s white milk, including calcium,
prodein, vitamin D, vitamin A, vitamin By, potassivm,
phosphonas, sthaflavin, and niacin, Like unflavored milks,
all versions of favored milks provide 300mg calcium per
serving or abaut ene-thind to one-fourth of children's daily
calcium recommendation,

Thie main difference between Bavored milk such as
chocolate and unflivored milk is the 2 to 4 teaspoons
e sigar (sucrose or high fructose eom svrup) and about
b0 more calories per serving in chocolate milks,

Intake of siegar may contribute to dental caries, bt it is
wrlikely thiat Mlavored milks cause this disease, Flavored
mmilks, being liguid, do not readily adhere to tooth surfaces.
Also, components in Mavored milks may protect against
dental caries, Acoording o the American Acadermy of
Pediatric Dentistry, because chocolate milk is a beverage

it i less Hkely to cause cavities than sticky foods. Also, the
caleium, phosphorns, and encoa in chocolate milk may
protect teeth from decay,

Il ¥ E

* The minute amount of caffeine in chocolate milk, which is
similar o the amount in decaffeinated coffee, is generally
considered too small 1o affect most children’s behavior or
hiealth. Siresilarly, there is no evidence that thechromine in
chocolate milk affects children.

Although cocoa contains oxalate which binds caleium,
caleium is absorbed equally well from checolate and
unflavored milks,

For individuals with lactoss maldigestion, favored

milks such as checolate may be better tolerated than
unflavored milks.

Tntake of chocolate milk does not spoil children’s appetites
nor displace intake of other foods at the same meal.
Mlowing the option of moderate amounts of flavored milks
such as chocolate milk in 2 nutritionally balanced diet is
compatible with nutrition education efforts and dietary
guidelings, Successfiul nutrition education teaches pengle
hiow 1o choose approprisle amounts of 4 wide variety of
focds. The UL, Dietary Guidelines for Americans recognizes
thiat some [oods with added sugars such as chocolate milk
are also high in vitamins and minerals. The guidelines
recorimersd that all individuals two vears of age and

owver “choose beverages and foods to moderate vour intzke
of sugars”

Becamse of Favored milks' imporant contribotion o
children’s nutrient intake, nutrition education messages
targeted to children and their parents should encourage
imtake of low or nonfat favored milks. Also, health
professionals shoold support policies that allow

Havored rmilks to be offered 4s o beverage option in

sehool nutrition programs.
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EAT TO WIN

If you want to score hig on tests or on the
court, it’s important to choose the foods

your body needs. wnout top-ever et yeu wor't gertorm
your best. What you eat — and what you drink — can make a huge differsnce.

Take a chie from some of your favorite alhdetes and reach for milk more
aften. It's packed with protein for strong musclas and tt's boaded with calcim
50 your hones wilk grow long and strong.

PUMP UP THE VOLUME

Did you know that nearly half of all bone

is formed during the teen years?

Your growing bones crave caltium. If you miss out on this mighty
mineral I ik, your bones won't reach thelr full growth potential.

Bones are kind of like a bank account. You can deposit and save
calcium so you'll have enough to draw on when you're older. If you skimp
on calcium now, you'll have less caleium stashed away when you need it.
That means in the years ahead. you may be more likely to break a hip or
fiave a hunched-over appearance (something caled osteoporosis).

S0, make the investment now and bone up on calcdum.

You really can't make up for it later In life, 2

TEST YOUR DAIRY 1Q

Take this quick guiz to see if you can spot the
mega-myths about milk. Check out the answers on the back.

1. mi 13 tattening. o o
2. Wow that | am oidar, o 0

1 don't nead to drink milk anymora.

3. chocolate mitk contalns the same amount
of calelum as regular milk

4.\ camt arink milk it 'm [actose Intolerant, (1)

5. Calcium-fortified |ulces are the same as milk.

CALCIUM COUNTS

v &# B
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If you've only been slurping sodas or juice | SHEAK IN MORE CALEIUM

drinks instead of milk, you're depriving | o or orcums nur i oo iux oo

your bones of calcium at a time they need LR IUTE P M B LACTOSE INTOLERAMT, TRY THESE TIPS

. milk, a hamdful of chopped fruit .
it the moSt. wnether tat tree or favored, mik 1s sne of the and ice. %Lﬂ?ﬁg”ughlﬁmu‘gﬂmmdam

easlest — and tastlest — ways to get the calclum you nead. If you haven't « Satisty your chocelate craings by drink milk with a maal sr snack

been drinking much milk lately, It's time 0 get Back on frack. SHrTing 2 sppoonnal of ¢hocolate Instead of om an empty stomach.
SYTUR Ity an |ce-cold ghass of milk Most paople are fina with drinking

1 cup of mIE or less at a Hme.

+ Make a cup of ot cecoa with milk
instead of water to warm up your LU | AEETRTTRFTHT TS
fnsidas on a chilly day, reducad or lactose-free milk. Or buy

lactase emryma drops at the drug
= Mgk the can of s0da and chug a stora that you can add te regular
earton of ehocolate milk, millk. You can also taka enzyma
tanlats to ease dairy digastion,

HERE'S WHAT YOU GET
IN EVERY BLASS:
0% CALCEUM
Buslids ciang banes and et

5% VIEAMIN B
Helps you abioed calcium

Milk replealshas the flulds
loest curing your work out

: ani provides lots of + Instead of chips, crunch on
24% BRAFLMIN potassium — even maora crackers topped with cheese. SAY CHEESE, PLEASE. Maro than
?;L‘ :Eus“'umi; patassium than sparts RSOt 120 & 6aM0y D, 0M0RS0 half of the lactose Is removar when
e drinks. The high-gual * ; cheese |5 made. Aged kard cheess
e Y1 MRONS W0 et protein In rnlmlmﬁ the nstant pudding made with nilk - PRI Eul]ii Swiss and
el LR gouds for strong muscles. It's ready In seconds. Parmesan are particularty low In
II‘;; el I-i' « Eat milk with coreal, anytime! lactose and easher to digest.
Frosantas haatity bilatd GET A LITTLE "CULTURE.” You
4 = Top Maxican faverftes with robably won't have any troubla with
g 1% POTASSIUM shrerded cheese: taces, burritos, [y o
R - S i ol s oy
i i T that help your bedy digest actose.
i T N i G0 T0 THE PROS. Thass tips may
H Hisip produce energy s c not apply to averyana. Follow the
s | advice of your docdor or consalt a
3 reglsterad diatitian.

CHECK IT OUT

How'd ya do?

1. FALSE. That's a big tat lie. One E-ounce giass of fat irees mikk has zero
fat amd contains only 80 calories, which is about what you'll find In an
apple. A glass of bowiat milk Ras just 100 ealaries and 2.5 grams of fal. No
matter what type of milk you choose - fat Tree or flavored - (1% all packed
wilth 9 essential nutrients,

2. FALSE. mak is more important than ever, Now is when yaur bone growth
shifts indo high gear, 50 you need to feed your bones plemty of calcium
avery day.

4. TRUE. chocokate mik |5 chock full of the same amount of calcium
as you'll finel in regular milk. You can find checolate milk in grab-and-go
containers or make your own with a spooniul of chacolate syrup.

4. FALSE. itk may not he the problem, only yeur doctor will knaw for
sure, BU even 11 you are laclase Intolerant, you can st enjoy milk,
g8s T by Tlapea” abaoes)

5. FALSE. mstnompn ether drinks may bave added calcium, neilk |s nataraily
rick in cakcium. In addition, it contains 8 other essential mitrients, ncluding
vitamin D which helps you abserb the calchum.

i () .
e, o waee 00t Milk7

Amsocintinn

Supperiad by 2n céucabesal grant trem tha Nabisaal Daiy Coonal® sad Mk Prcesor [iucsbias Pregran.
Fo i inbammubion, chck ol s wbyrelh_con ad Tamdleadnons.com,



Food labels WWW.usda.gov

W | F.

Eating healthier and
feeling better using the

Nutrition
Facts Label

115, Department of Health and Human Semices
U.S. Department of Agricufture
wwnwhealthierus.gov/distaryguidelines
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USE THE MUTRITION FACTS
LABEL TCO EAT HEALTHIER

* This &5 vhwre you'll find the romber of ciioeles per
serdng and the calories from fat in sach serving.

* Fardes dossn’ moan caorkedroo Lovwer fat dons
gy e 35 mary clones e ful-Gr wrdons

= H the kel ksts that | serving equak 3 cocksos and

100 b, ardd yos 28t 6 Cookies, youlve exlen

1 SEn g, o baiga The mumler OF Salories and .

Hutrltlu Facts

* Ul thee |abe! rct ondy' to it fat and soakam, but
alza o increase rutrients that promote gocd heath
ancd ity oot o from dhaass,

* Same Armericans dont pet encuph viaming A and O,
potnsho, cakduntand ion, 5o chooss the brand
with e higher 5 DV S0 fhese putrients.

& st thad it FErTin R s 3l id— oo gurs

the calomes to the nutrisnts you would be getting b

gk o haikhier fond chodca.
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THE RIGHT TOOL TO
BALANCE YOUR DIET

You probably already use the Mutrition Facts label in
some wiay—maybe to check calories, fat or sodium
content, But, the more famiiar you are with the
information, the more you'll want o use it daily 1o
ensure you're eating a healthy, balancad diet.

Use the label when you shop, as you plan your meals,
and as you cook each day. The label makes it easy to
determine the amounts of nutrients you're getting
and to compare one product to another,

Strive for a diet that emphasizes fruits, vegetables,
whale grains, and fat-free or low-fat milk and milk
products, Include lean meats, poultry, fish, beans, and
nuts, Choose foods that are low in saturated fats,
trans fats, cholesterol, salt, and added sugar

Fegular physical activity is important for your overall
health and fitness, It also helps you control body
weight by balancing the calories you take in
from food with the calories you expend
each day. For more information, visit
wwwhealthierus govidietaryguidelines.
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JUMPSTART YOUR DAY WITH A HEALTHY BREAKFAST

Aecording to the 2005 Dietary Guidelines for Americans, individuals should consume three daily
servings of dairy and whole grains. Trv these nutrient-packed breakfast and mid-morning treats
to help meet your dmly requirements and rejuvenate for the day ahead.

Mango Peach Smoothie
Blend a cup af fresh peaches, mango, Tow-fai milk end fce cubes to re-fuel after a workoui.

Breakfast Split
Fop a small banana with a %2 enp of reduced-fat vapilla vogurt, o Yz cup of reduced-far
strenwberry vogurt, and a Y cup of whole-grain cereal for a creamy, crunchv start o your dav.

Morning Mocha
Mix a cup aof veducedsfat milk with a teaspoon of instant coffee and cocoa for a
morning pick-me-up.

Patriotic Parfait
Cramble a small brem mniffin in o bowl and top with o cup of lovw-fat vaailla vogirt, o % cup of
Ddliweberries and strawberries and chopped walius.

Benedict Bagel
Laver a slice of lovw-far lam, swiss elheese and a poached egg on o toasted whole-wheat bagel for
a proteq-packed breakfast,

Morning Medley
Start your day the swart way with a cup of eanneal aived with a cup of skin milk and lightlv
sweetened with a tablespoon of vour choice of brovwn sugar, raising, honey or maple syrup.

Seasonal Sensations
Tap a bew! af whole-grain ceveal and milk with your favorite seasonal fruit,

Eating en-the-Go
Stash cartons of vogurt in the office refrigerator and feep whole-grain cereal ai vour desk for
at-work breakfasts.

Muffin Mania
oy nnffin vecipes nsing whole-grain ceveal and whole-wheai flowr as key ingredienis.

Whole-Grain Power Mix
Mix whole-grain cereal, dvied fruit and nis for a haudy, on-the-go trail mix, Pair with «
single-serve plastic container of milk for a nurritious snack.

@ NATIONAL DRy COUNCIL
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Improve Diet Quality with 3-A-Day™ of Dairy

M New Recommendation

Dairy Packs a Nutrient Punch” ErNariusiey. s

Mutrent Amount of nutrients Approximats amount . R .
found in 3 cups milk as of non-dairy food The 2005 Distary Guidelines far Americans

[parcent Daily Valua*) source to gat the and Food Guidance System {MyPyramid}
same ntrient lavel recommend increasing daily intakes of fruits

and vegetables, whole grains, and fat free
PR R or lowfat milk and milk products.’

bk ik i ko
Calcim mma rRERRRR The Guidelines identify seven nutnents low
o1 eups chapped in the diets of adults and five for children.
Dairy fonds, such as milk, cheese, and

b vogut supgly four of these seven nutrients

Potassium EE@ : -)J‘\:—'ﬁ?) for adults: calcium, potassium, magnesium,
vitarmin A, Simnilarly, dairy foods provide

thres of the five nutrients low in the diets of

@@ children: ealeium, magnesium, potassium,®
Magnesium mma @ Dairy foods provide 73% of the calcium in

I cups raw apinach the nation's food supply? and milk is the top
source of potassium inthe LS, diet?

Vitarmin A EDD : s : “ ' Relationship Between

& baby camots Dairy Intake and Health

3 small banarnas

Phesphoris ﬁﬁﬁ @ @ @ Dairy food consumption has been associated

3 cups cagked with overall diet gquality and nutrient
Kidney boans adequacy, Consuming 3 servings per day

of milk and milk products can reduce the
(“_@ risk of developing bone disease and fractures,
Gﬁ@ 20 aunces chapped preblems that are increasing in the US#
chicken breast This amount of milk product consumption

may have additional health benefits and is

’@ nat assaciated with increased body weight.
Vitamin D ﬁmﬁ __f*—._ Therefore, intake of three cups of milk
: :{-J},:”?;“'a‘;ﬁmm or milk products per day is recommended.’

—_— W requiring milk alternatives to address
'E':_-s:_’? lactose intelerance, the mest reliable and

Vitamin B12 GED A . .
3 ounces cookad easiest way to derive the health benefits
rainbow trout associated with dairy is to choose within the
dairy food group, such as lactose-free milk,

aged cheeses or yogur,'®
Riboflavin EDD
Visit natienaldairycouncilorg for information
1 cup alrnonds on clinical research, tips and dairy facts.

Sources:
“Dlsary Guidelines for Aresicans, 2005 {th Edition]. wwawhoaltierus. gewaioraryguidelines,
Aharsicd, & and L, Beme, Hutward Comtant of tha LU, Food Supghy, Y00—2000; A Susmary Reporm, Home Eeonemi Resesrch Repon
Pda, 56 ULS, Degememant of Agdiiculivre, CHFE 2004,
*Noticnad Dairy Council, unpublished date based on Gontinuing Survey of Food indokes by individuals {CEFIE 1984—1866, 1008 and
Flational Haahh and Milgilien Examivatian Sireey INHANES), 1988 — 2000,
“UE, Departient of Health sni Himen Servicse, Socae Health sod Oaegparide A Repor of e Soigpeod Gaman, Packille,

MD: U5, Depariment of Health and Human Saavices, Office of the Surgeon Genaral, 2004,
Eidgten, W, and WE Prics, Consnaus e of the Naroes! Medice) Agociston: The Rale of Dairy amd Dady Mopienis in the

Oer o Afican Anpericars, Journal of 1hs Meatioral Bedical Aaseciaton, supplemant 1o Dacsmbar 2304, Vedans 36, Mo, 17,
U & Dopantment of Agricuhure, Agriculural Research Serdos, US0M Nutriont Cate Labemtony. 2004, US0A National Nutisnt
Dhatalch i Bar Stawcland Raforands, Al 17, l_f‘;ﬂ"”n” 20065, NATIDNAL DAIRY

s . FCILE, Rosevent, B 200138514,
*Based on rounded volues as fourd on Merrition Facts Labal acoording to FOA. A iights reseraed. Printed s 154
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_ Ahealthy meal

< ]
/ uding

STRONGER BONES ARE AS EASY AS 1-2-3

& 1. Begin Mornings with Dairy
B W Parents, be a role model. Enjoy milk
: with your children every morning —
sich os, protedn, not only will vou teach them well,
I’P‘“‘*‘f‘"“; PI'““’T‘E’S i bt eIl do veur body good ool
LT Bre L - W Jump-start your child's day with 2 smart
siboflovin and niocin, . beealdast by blending lowfa d
in addifion to calivm, ; , Drealdast by blending lowfat yogurt an

frut for 2 homemade smoothie,

Ouairy Trackes o help your children
tally your fomily's daily dairy infoke.

Nutritious and Delicious

mik, cheess ond :
yogurt provide . 2 Flavorful Fun for Families
G mSRE g . B Studies show that elementary
combinuiion of school ids drink 28 percent -
anh 'EM more milk when offered in F
r'rl;nchul [ f “eool” flavers and packages. v
W Siock up on calcinm-packed 2

grab-and-go snacks such as froit Al
yogurts, cheese cubes and single-
serve containers of lowfal milk.

' The Lowdown -
3. Make Meal Time Family Time on Lactose Al

= E:at.ing tqge.l:h‘er w4 family promotes 1.pul Intolerance
eating habits* and inproves overall nutrition :

¥ [nvolve kids in creative meal planning. I yos think you
Kids are more likely to eat foods they oryour child may

help prepare. be hactose intolerant, talk to your
W dociior or registered dictitian. Most

o . B indisidualswith Lo nolerance
k - i B canenjoyyogoeand bard cheesss
- B hatare natueally low in lactoss,

Tha best way to get the coldum

: fl American bisteic Ass | el as Chekdarand Swis, They

meﬁi is HTTI;rM o drinlk'mg ' can also drink |zctose-reduced or

nofurally contuin colcum. i Factomse-free milk.
ik and ather doiy prodcs Moo )
are good sources of colciu; they i el Loy st
naturally offer the mosh cakium per 2 o i ek sk, .
serving. Other sources of coldum AR T o b by e,
indde tobu, legumas, somea graen :
lznfy vegetables and caldurartified [ S
Al juice. i £ ek i B ey S0
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3-A-Day Mealtime Makeovers

By
Eat 3-A-Day of Dairy — three secvings of milk, chease or yagurt is 3 daliziously w

easy way to build stronger bones and better bodies. Give meals a boost in taste
and nutrition with these easy 3-A-Day mealtime makeavers. Try milk, cheese or
yogqurt In fai froe and [owfat varieties to meeb your taste and nuiritional needs.

Meal  Easy 3-A-Day Makeover

? Pancakes with maple syrup > Pameake-adilla: make @ pancake ssndwich with 1 cup
of fruit yogurt and berries

@ Toast/Bagel > Breakfact Pleza: melt one to two slices of reduced fat Swiss '
awer léan ham and English mutfin ~<
G‘-—.—_—:} Banana > 'Nilla Banang lee: blend together 1cup of lowfat milk, \%__;_D

banana slices, ice and some vanilla
Lunch o

Eraalifaet _

Barger = Flavor Blagtin® Burges: combing 1 cup of plain yegurt,
114 cup of shredded lowfat Cheddar cheese and taco s
seasoning to top an itra bean burger [wse extra as a dipl =
\I Tana sandwich = Marvelsus Malt: toast open-faced wna sandwich
’% topged with ane to two slices of kowlat American cheese
Chicken noodle soup = Super Seup: rake 3 bowd of chicken soup creamier with
1 cup of lowfat milk instead of water

9 Potata :llp: = I'.Ilmut Finela: ea_t baked tortilla chips with a chili-Monterey
PP e Jack dip [made with 1/4 cup shredded cheese
‘%%d Gan of soda > Mocha Mk Chifler: try 3 cuinces of new lowfat milk =

\ flavors such a3 macha, cookiss-and-crearm and orangs
h-*__‘:ﬂ-’ Soft pretzel = Take » Dlp: dunk soft pretzels in a honey or Dijon
Dinner rwstard yooqurt dip [made with 1 cup of yogur)

Spaghetti = Rochimg Ravioli: top lowfan mavioli with marinara
satee and 14 cup shredded part-skim Mozzarella cheess
/’ Chickes = Tasty Taeo Salad: acd to salad baked tortilla strips, lean
grifled chicken, 114 cup shredded reduced fat Colly Jack
and 1 eup plain yogurt mixed with salss
— Fiskh = Graat Cateh: bake faverite fish coated with Parmesan-
fread crumby mrixture and dip in "hetter-for-yau-tartar sauce’-
1 cup of lowfat yagurt mixed with diced pickle, saltand pepper

Dessert

Candy = Peachy Keen Parfalts layer 1 cup of yoqurt with sliced peaches
and crunchy lowfat granola
Cookiez = Mix It With MHk: mix 8 cunces of lowfat chocdlate milk
with your favarite cookies or crushed graham crackers

Apple pie = Crowd-Fleaving Palrings: partrer shices of apples or pears
with a matchbox-sized wedge of Cheddar

And, here's some mealtime makeovers for mom — she needs her 3-A-Day of Dairy too:

Pancakes with maple syrap = Pancakes Jubilee: top pancakes with 1 cup of tanay raspherry yogurt and berries

Burger = Flavor Blastin' Burger: dollep 1 cup of savory lowfat yogurt-cilantra sauce ever P
extra bean burger [Use extra sauce &s 2 4ip) L
.
Spaghetti = Roeklng RisoMo: use 1 cup of lowfat milk instead of water or broth ('E—-.}ﬂ:_‘_‘

to make a creamy vegetable risotto -~ : 4 —

For more easy and delicious 3-A-Day of Dairy tips and family-friendly recipes visit www.3aday.org.
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33 Tasty Snack Ideas

Including a dairy snack between meals is a healthy way to keep hunger in check and stay

energized throughout the day. Tegether milk, cheese and yougurt provide a uniqus mutrient
package of nine essential nutrients that help Americans improve overall diet quality. Enjoying
thres servings a day can alsa halp maintain a healthy weight,

Milk

1. Rise and Shina:

Gela mid-morring boost with a
oid glass of fat free mek and shoed
peaches.

2. Strawberry-sicles:

Wi lowifal strawberny milk with
fresh strawbesry shoes and freeze
i@ popsck container.

3. Flaver on-the-Fly:

Fal free flavored milks are perfect
anywhers you go- st inke, shake
and sip!

4. Choco-Raspberry Chug
Bland acup of 31 free milk with
frozen raspbernies and sweelensd
GOG0A

5 Sweet Mk Steamer:
WMicrowsve a cup of lowdat rdl and
honey.

§. Banana Split Blenders:
Blend lowfat strawbemy milk with
banana slicas and e,

7. Merning Macha

Wi & cup of reduced fa? milk sath 2
{easpoon of instant coffee and
sweelened cocoa,

8. A Sip of Spice
Warm a cup of milk and mix wilh
Chal fea b warm up the aftermoon.

4. Graharn Dunk:
Dip a few graham crackers indo a
cotd glass aof bowfat milk

10, Fruity Splash:
Blerd your strawbery milk with
fresh bananas and ice.

1. Vanilla-Berry Bowl:
Enpooy lowdal vanilla melk with a bowl
of frash barmies.

Cheese

12 Salsa Roll-Up:
Foll Monterey Jack cheesa inlo a
whaok-wheal forlilla and dip in salsa

43. Cheddar Crunch:
Mix 'z cup of Cheddar cheese
shreds with popoom and peetzels.

14. Veggie Wraps:
Wirap Colby Jack chesse arcund
speats of asparagus

15, Cherry Tomato Crunchers
Top wheat crackers with reducad fat
Mozzaralla cheese and cherry
tomatoes

16. Cheese & Crackers:
Lawer lowfat Amencan cheese and
smoked jurkey onlo crackers

17. Seafood Spread:

Mix cannad saknon or crab with
Ricatta or Mozzandla chease and
eat an pita wedges,

18. Zesty Tostada:

Top a instada wih fat free refred
beans and reduced fal shredded
Pepper Jack chease.

19. Chicken Melt:

Metta slice of reduoed fat Colby
Jack cheese aver cannad clacken on
an English mistfia

20. Cheese Ka-bob:

Atermate small shices of apples and
reduced fat Cheddar chaese on
shwers,

21. Lettuce Wraps

Wrap a slios of Swiss chesss,
turkey, and Dijon mustarnd in letuce
lpaves,

22, Sfring by String:
Pack fight sting cheess mio your
biag for a postwarkout energizer,
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23, Tropical Smoothie;
Blend fresh crange shoes valh
strawberry yogurt and e

24, Cucumber Salad

Wit dicad cucumber with 3 cup of
lowtat plain yoqur, mint 2nd a pinch
of salt and pepper and spread on
whale-whea! pita wedges.

23. Mango Mixer

Enjoy a fropecal real by blending
manga, plain lowisd yogurt and 2
spiash of pineanpla juice

26, Parfait Pleager:
Layer granota and fresh frued with wour
Smvarte lowfal yogurt.

27, Simple Shortcake:
Try pieces of angsd food cake with a
g of slrawbierry yogurl for a

hemenly freal.

28, Berry Blast:
Mo blusberry yogur wih fresh
bluet=rmies of raspberries.

29, Go Nuts:
T kowfat vanilia yogur with a few
crushed pecans and cinramon.

30. Honey Fruit Dip:
I Fid Frene: yongyurt with & ditiop of
honey for a sweed fuit dip,

1. Yo-on-the-Go:
Enjory your favorite flavor of donkable
yogurt &t the offce or on the go.

32, Mocha Muds)ide
Ste chocolate syrup into a cup of
coffae-flavared yoqurl and fresze

13 Yogurt Pops:
Freeze squeezable yogul for a queck
and reamy popside
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Seven out of 10 boys and nine out of 10 girls don't get the calcium they need.

Dby foods like milk, chesss and yogurt provide your bady with the calcum it neads to make strong bones, Mot eating enough
calcium is a concern far the whole family. I you are not eating the rrocommended amaount as the parent, then your child may not
e getting enough efther, which may increase risk of bone fractures and oslecporosis,

n, family doctor or e

hese questions o discuss the snswers with OUF e

Aszess FOUr CEnCILIT

How many times a day do you ' How offen do you {or your child) eat
for your child) drink white or flavored mifk? cheese, yogurl, yogurl drinks, or other
fwehale, 2%, 1%, or skim milk) dairy products?

Angwer;

5 Do you for your child)
take any calcium supplements
including those containing
vitamins?

4 Do you for your child) diink
calcium-fortified juices or eat any
other calclum-fortified foods ke

cereal or bread? How often?

Do you (or your child) eat any
of the following: broccoll, beans,
cooked greens {eg, collards,
turnip greens, kale), or tofu?

Arvwes

B How often do you {or your child) drink soft 7. How many times a week do you (or your
drinks, fruft drinks, fruitades, etc? chitd) participafe in vigorows physical activity?

Answary

ium or other important nutrients.

8 Have you or has your child) had any bone fractuwes? 8 Is there a family histary of osteoporosis?
A Answar:

sis means it'

BE A ROLE MODEL AND ENJOY DAIRY WITH YOUR FAMILY (ONE SERVING* EQUALS)
-

s 5
ll ” zr‘ e
L : =4

B ounces (1ocuph mik 1 ta #12 ownees of cheese & or 8 cunca countainer of yogurt

*Far ages 4 and okler American Academy

of Pediatrics _
e AFTH OF dLb CHL o

Vis? FOAREGIT f 50 Lo fo ba A JA-Day ™ of Sany om As @ 3-4-Day Mom, poud receie delicisus renioes
i By AR, BT T Ol VR AT GV e DT S N,
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I ntervention Components

Email messages (Comparison Group)

WEEK 1

DO YOU FEEL TIRED, IRRITABLE, DEPRESSED OR ANXIOUS......
WELL MAYBE YOU ARE STRESSED........
YEAH THAT'STRUE......

Stress is our body’ s response to wear and tear from different experiences which can be negative
or positive as we adjust to continually changing environment. It has physical and emotional
effects on us and can create positive or negative feelings. As a positive influence, stress can help
compel usto action; it can result in anew awareness and an exciting new perspective. Asa
negative influence, it can result in feelings of distrust, rejection, anger, and depression, whichin
turn can lead to health problems such as headaches, upset stomach, rashes, insomnia, ulcers, high
blood pressure, heart disease, and stroke. With the death of aloved one, the birth of a child, ajob
promotion, or a new relationship, we experience stress as we readjust our lives. In so adjusting to
different circumstances, stress will help or hinder us depending on how we react to it.

For more information on stress, check out the information posted on blackboard under “INFO
ON STRESS’ TAB. There are various resources available on campus to help you relieve stress.

FLYER

Stress

Email message WEEK 2

Burnout is a very common symptom of stress. It is a state of emotional and physical exhaustion.
The main reason for burnout is excessive and prolonged stress. It can occur when you feel
overwhelmed or overworked and are unable to meet constant demands. As the stress continues,
you begin to lose the interest or motivation. Burnout reduces your productivity and drains your
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energy, leaving you feeling increasingly hopeless, powerless, cynical, and resentful. The
unhappiness burnout causes can eventually threaten your job, your relationships, and your health.

It doesn’t happen overnight and it’ s difficult to fight once you're in the middle of it — it's
important to recognize the early signs of burnout and head it off. Burnout usually hasitsrootsin
stress, so the earlier you recognize the symptoms of stress and address them, the better chance
you have of avoiding burnout. See more information on what causes burnout and how you can
prevent it on blackboard under information on stress.

Flyer
Burnout

Email message WEEK 3

Flyer

Different ways to assess STRESS!

Email message WEEK 4

Relaxation is away to combat stress. However many people resort to alcohol and other vices like
cigarette smoking to relax. Think twice before using these measures to relax from everyday
pressures. Alcohol and cigarette smoking can increase mental and physical stress and regular use
can led to dependency.

Positive ways to combat stress include regular exercise, meditation, laughter and involvement in
outside activities and bring positive changes in your attitude and enhance your life along with
reduced stress.

| have posted some resources on blackboard site under “information on stress’ for you to check it
out.

Email message WEEK 5

Flyer
Optimism to beat STRESS

Email message WEEK 6
Flyer
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Laughter to beat STRESS

Email message WEEK 7
Flyer
Meditation to beat STRESS

Email message WEEK 8

Stress can result in tense muscles and shallow breathing...... Relax your self by taking some deep
breaths and doing few stretches to release the tension....

Flyer

Different STRESS BUSTERS and Breathing Techniguesto relieve STRESS!
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