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Boosting Lunch Is In The Bag
Fawaz Almansour, PhD
The University of Texas at Austin, 2011

Supervisor: Margaret Briley

Lunch Is In The Bag (LIITB) was a multi-level behavioral intervention with the
goal of increasing the amounts of fruits, vegetables, and whole grains that parents pack in
their preschoolers’ lunches.

The purpose of this dissertation project was to: 1) to

examine the temperatures of perishable food items packed in preschoolers’ sack lunches;
2) to examine parents’ psychosocial constructs that relate to packing fruits, vegetables,
and whole grains at four periods during the booster study; 3) to assess the servings of
fruits, vegetables, and whole grains with the related nutrient content at four periods
during the booster study. The four assessment periods are before LIITB, after LIITB,
before the one-week booster, and after the one-week booster.
Results showed that more than 97 percent of perishable food items in the sack
lunches were stored at unacceptable temperatures (40-140˚F). Servings of vegetables
(-0.15, p=0.05) and whole grains (-0.53, p<0.0001) in preschool lunches decreased
significantly before the booster in the intervention group. The booster increased the
servings of vegetables (0.10, p=0.09) and whole grains (0.16, p =0.01) compared to
booster baseline. The one-week booster increased thiamin, dietary fiber, and vitamin C
content of foods in preschoolers’ lunches. During the booster study, parents experienced
improvement in psychosocial variables after LIITB and before the booster. Knowledge
v

decreased before the booster. Parents’ psychosocial variables were linked to packing
more vegetables and significantly more whole grains due to the intervention.
Education for parents and the public must focus on methods of packing safe,
healthy lunches in order to prevent foodborne illness and chronic disease. The results of
this study provide data for continued examination of an area of parental behavior related
to packing lunches for their children. The booster study demonstrated that a booster was
important for maintenance of program outcomes, and to increase the servings of
vegetables and whole grains that parents packed in their preschool children’s lunches.
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Chapter 1: Background and Introduction to Study

HEALTH ISSUES:
Childhood obesity has reached epidemic levels in the United States with more
than 30% of children being overweight or obese (1-2). Obese children are more likely to
become obese adults. Overweight preschoolers are five times as likely to be overweight
by age 12 compared to their peers who are below the 85th percentile for Body Mass Index
(BMI) (3). Child obesity causes a host of health problems that track to adulthood.
Obesity causes life-threatening chronic diseases, including type 2 diabetes and
cardiovascular disease that reduce life expectancy (4).
To fight the increased emergence of obesity and chronic diseases, health
professionals recommend increased consumption of fruits, vegetables, and whole grains
due to their high nutrient content and low energy density (5-7). These recommendations
are not followed by many Americans, who eat much less than recommended amounts of
fruits, vegetables, and whole grains. Only 40% of Americans meet the U.S. Department
of Agriculture’s (USDA) five-a-day guidelines for fruits and vegetables, with children
falling short of recommended amounts by approximately one-and-a-half servings (8-9).
The Feeding Infants and Toddlers Study (FITS) showed that on average less than onefourth of toddlers aged 12-24 months consumed any vegetables, and 33% of children
aged 19-24 month did not consume any fruit (10). Although the fiber density benchmark
is 7.3 grams per 1,000 calories for all children, preschoolers are only consuming 6.7
grams of fiber per 1,000 calories. Only 39% of children ages 2-17 meet USDA’s dietary
fiber recommendations (11). Behavioral interventions are needed to help children meet
their recommended amounts of fruits, vegetables, and whole grains.
1

Interventions that establish healthy food preferences and increased consumption
of fruits, vegetables, and whole grains must start at an early age. Research has shown
that food preferences are established by the time a child is 4 years old, and early
introduction and frequent exposure to healthy food like fruits, vegetables, and whole
grains are strongly related to children’s acceptance of them later in life (5-7). Birch et al.
concluded through a series of studies that repeated exposure is needed before the age of
five to establish food preferences, and that more than ten exposures are needed in some
instances (12). In the United States, many children spend much of their time in child care
settings that provides an opportunity for repeated exposure to healthy food and messages
about healthy living.
THE ROLE OF CHILDCARE
The number of childcare centers in the United States increased as mothers started
entering the workforce at a higher rate (13-14). It is estimated that the number of
childcare facilities in the U.S. has increased more than fourfold in the past thirty years
(15). The percentage of working mothers increased from 8% in the 1940s to 64% in
2008 (13-14). Preschool children spend an average of 36 hours per week in one of the
118,000 childcare centers in the United States (13). Many have advocated additional
research and improved practice in using the childcare setting as a portal to teach healthy
eating (16-21). Childcare is an important setting to teach parents and children through
nutrition education about the importance of consuming fruits, vegetables, and whole
grains.
In a study of food-related practices in today’s childcare setting, a survey was
mailed to childcare centers in Texas to identify practices that influence the nutritionrelated training, food safety, and decisions made by childcare center directors. The
2

survey revealed that 46% of the 194 childcare centers in two counties in Central Texas
had closed their food preparation facilities. The increasing cost of running a foodservice
operation was given as a cause (22). Texas legislation permits parents to provide meals
and/or snacks for their children in childcare facilities (23). The parent signs a statement
acknowledging that the center is not responsible for the nutritional value of the provided
food or for meeting the child’s daily nutritional needs. Parents are increasingly providing
the food that their children eat while attending childcare; thus, they are responsible for
the nutritional content of that food. As a result of these findings, researchers questioned
if the parents are packing healthy lunches for their children and if these lunches include
the recommended amounts of fruits, vegetables, and whole grains.
In order to determine the nutritional content of the lunches that parents provide
for their preschoolers, Briley et al. observed the contents of the sack lunches sent with 74
children enrolled in three Central Texas childcare centers for three days.

Findings

indicated that the majority of sack lunches were deficient in servings of fruits and
vegetables relative to the Child and Adult Care Food Program (CACFP) meal patterns.
The three-day averages indicated that more than 50% fell short of the Dietary Reference
Intakes (DRI) for energy, carbohydrate, vitamin A, calcium, iron, zinc, and dietary fiber;
and more than 70% fell short of CACFP standards for servings of fruits, vegetables, and
milk (24). Because the lunches sent by parents do not provide the full nutritional value
for the children, behavioral intervention is needed.
BEHAVIORAL THEORIES
To develop an effective behavioral intervention for a nutrition education program,
the behavioral constructs or psychosocial variables that influence behavior need to be
identified. The Theory of Planned Behavior (TPB) and Social Cognitive Theory (SCT)
3

are behaviorally-based theories that can be used to develop and evaluate a nutrition
behavioral intervention in a childcare setting. As framework, the TPB model includes
attitudes, subjective norms, perceived behavioral control, and intentions as the main part
of its constructs.

According to TPB, attitudes, subjective norms, and perceived

behavioral control help in forming intentions which in turn determine a behavior. A
person’s attitude refers to whether s/he believes that a behavior will have positive or
negative consequences. Subjective norms are how a person thinks that people important
to him/her perceive a behavior. A person’s perceived behavioral control is what the
person perceives as facilitators or barriers to a certain action (25). The SCT model has
the three interacting elements of personal factors, environment, and behavior to form
determination.

The personal factors include knowledge, skills, self-efficacy, social

support, and outcome expectations. The perceived environment exerts influence over a
behavior through barriers and facilitators.

The person’s behavioral capability will

influence his/her continued learning and perception of the environment. External or
internal reinforcement will influence the frequency of behavior (26). Researchers were
able to explain dietary behaviors, including fruit and vegetable consumption, using TPB
and SCT. Behavioral constructs from TPB and SCT have been shown to significantly
predict the behavior of consuming fruits and vegetables (27-28).
THE ROLE OF LUNCH IS IN THE BAG
Lunch Is In The Bag (LIITB) is a multi-level behavioral intervention based on
TPB and SCT. The theory-based LIITB was implemented for five weeks at six childcare
centers in Central Texas (29), with three centers randomly assigned to intervention and
three centers to comparison.

Data were collected for 81 parent-child dyads in the

intervention group and 51 in the comparison group. The children’s sack lunches were
4

observed on three non-consecutive days at baseline and post-intervention for a total of
769 observations on 131 children. The interactive effect of intervention and time for
number of servings of fruits was not significant (p = 0.600); however, there was a
significant effect due to the intervention overall (p = 0.009). Both vegetables and whole
grains showed a significant interactive effect of intervention and time (p = 0.001 and p =
0.001, respectively). Additional analysis from testing LIITB showed that of 97 children,
75% had fruit or fruit juice, 30% had a vegetable, 10% had whole grain foods, and 8%
had the combination of some fruit, some vegetable, and some whole grain in their sack
lunch daily (unpublished data).
Total exposure to the intervention significantly predicted the number of days on
which the parent packed one or more servings of whole grain in the child’s sack lunch at
follow-up (beta = 0.27). Exposure to the handouts was marginally significant (beta =
0.30) in predicting the average number of days on which one or more servings of whole
grain was packed in the child’s lunch. Self-reported exposure to the activity stations also
tended toward significant contribution (beta = -0.20) in predicting the number of days
with whole grain foods packed at follow-up. Self-reported exposure to feedback from the
child about classroom activities showed a slight prediction for increased servings of
whole grain foods at follow-up, but were not significant (p =0.141).
LIITB had a significant impact on parents’ lunch packing behavior. Anecdotal
evidence showed that LIITB was well received among directors, teachers, parents, and
children within a childcare setting. Parents reported that they read most pages of the
handouts with recall averaging 89% for components of the handouts (e.g., pictures and
charts, menu ideas). The need for reinforcing the messages of LIITB in the longer term
was unknown.
5

THE NEED FOR A BOOSTER
The need for a booster, or reinforcement, was evident after pilot testing LIITB. A
post follow-up with intervention centers was conducted six months after the follow-up
(unpublished data). Statistical analysis of the data showed that the decrease in servings
of fruits (-0.35), vegetables (-0.24), and whole grains (-0.39) after six months of the main
intervention were all significant at p<0.001. Follow-up data from LIITB showed that
only 8% of the parents know the amount of vegetables that should be packed for their
preschool child.

Behavioral research suggests that in the area of fruit and vegetable intake, positive
behaviors are vulnerable to memory decay, interference over time, and a rise in evolving
obstacles and distractions (30,31). The vulnerability of these positive behaviors leads to
a decline in the relevance between situational cues and the positive behavior (32). The
previous effect was reported by Campbell et al. in a study to increase fruit and vegetable
intake in 650 adults through motivation. The intervention group needed a booster after
three months to maintain the increase in fruit and vegetable intake for a six-month period.
The control group was not able to maintain the positive effect with the initial treatment
only (33). Cullen et al. also recorded a decline to baseline levels in the intake of fruits
and vegetables of children aged 9-11 after three months of an intervention (34). In an
attempt to minimize subjects’ rate of return to baseline behaviors, researchers resorted to
frequent boosters that were part of longitudinal studies. An example of such studies is
Adolescents Training and Learning to Avoid Steroids (ATLAS) that was tested on 702
subjects and had annual boosters built in to avoid relapse and a return to steroid use by
adolescent athletes (35).

6

THE BOOSTER STUDY
Based on the results of the original LIITB post-follow up, a booster study was
designed to improve the opportunities for parents to pack more fruits, vegetables, and
whole grains in their children’s sack lunches. The booster intervention follows the same
theoretical base of LIITB as a reinforcement of nutrition concepts for parents, and was
given to childcare centers in the form of an intervention kit implemented without the
supervision of nutrition professional. The intervention kit includes handouts, materials
for parent educational stations and classroom lessons, and staff training materials for the
classroom and station activities. The booster study is an important step before LIITB can
be tested in a larger population.
The booster study is a multi-level program for childcare settings provided for five
weeks in the fall and included one week in the spring. The core intervention included
weekly handouts sent home to the parents to educate, motivate, and provide a ready
reference for packing lunches that are nutritious, safe, and appealing. These weekly
handouts were designed to be simple and compatible within the diverse environments of
the childcare centers. Educational activity stations for parents and children together and
classroom activities for the child were additional core components at the interpersonal
level that reinforce lunch-packing decisions and behaviors.
AIMS OF THE BOOSTER STUDY
The first aim of the booster study was to evaluate the environment and the food
safety procedures that parents follow when packing sack lunches for their preschoolers.
The booster study provided a rare opportunity to measure the temperatures of each food
item in the preschooler’s sack lunch and to learn if the cooling techniques that parent are
following are keeping the food items within target temperatures. To our knowledge, no
other research has assessed the temperatures of each food item sent by parents with their
7

preschool children. The primary hypothesis for this aim was that more than 50% of
perishable food items were left in unsafe temperatures (40-140˚ F).
The second aim of the booster study was to examine effects of the intervention on
psychosocial, behavioral, and environmental supports. The hypothesis for this aim was
that at 6-week and 28-week follow-up periods, compared to parents of children at the
comparison centers, parents of children at the intervention centers on average will have
greater behavioral capability/knowledge, perceived behavioral control/self-efficacy,
expected benefits/attitudes, subjective norms/social support, and intentions for packing
fruits, vegetables, and whole grains in the child’s sack lunch daily.

This aim was

addressed with the direct food observation of more than 700 lunch items in 1,284 lunches
and a survey answered by 107 parents at four periods to establish a relationship between
parents’ psychosocial variables and their behavior.
The third aim of the booster study was to evaluate fruit, vegetable, and whole
grain servings as well as the nutrient composition of foods that parents pack in sack
lunches before LIITB, after LIITB, before the booster, and after the booster.

The

hypothesis for this aim was that parents will experience a significant decrease in the
servings of fruits, vegetables, and whole grains between LIITB and the booster; and that
parents will increase these servings after the booster. The tools used for this aim are
direct food observation and the Food Intake and Analysis System (FIAS, Millenium, UTHouston School of Public Health, Houston TX, 2000).
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Figure 1.1. Components of Boosting Lunch Is In The Bag.

Boosting Lunch Is In The Bag
(booster study)

5-week Lunch Is In
The Bag

9

1-week Booster

Chapter 2: Temperatures of Foods Sent by Parents of Preschoolers

INTRODUCTION
The burden of foodborne illness remains a major public health threat in the United
States that results in significant impact on the well-being of young children. Studies
conducted by the Centers for Disease Control and Prevention (CDC) in 2009 confirm that
children under 4 years old have 4.5 times the number of bacterial infection incidents
transmitted through food compared to adults 20-49 (36). Symptoms of foodborne illness
are unpleasant and debilitating.

Severe cases, especially in young children whose

immune systems are not fully developed, can lead to serious medical problems including
kidney problems, malnutrition, and even death (37). Another way of contracting bacterial
infections in children is through improper hand washing (38). In addition, foodborne
illness has a financial cost due to medical expenses and work absenteeism (39).
Biological hazards, especially bacteria, are found everywhere, including most
foods, and multiply rapidly when exposed to warm, moist conditions. Control of the
temperature of food is an important way to prevent bacteria from growing and possibly
causing foodborne illness. Bacteria are preserved in a state of suspended animation when
refrigerated or frozen and most are killed when food is heated to an internal temperature
above 74˚C (165.2˚F). Holding foods above 60˚C (140˚F) or below 4°C (39.2˚F) is
critical in the prevention of foodborne illness (40). Foods left in the temperature zone of
4-60˚C (39.2-140˚F) for more than two hours are unsafe to consume and must be
discarded due to the production of heat-resistant toxins by bacteria that can cause
foodborne illness (40).
10

Of the 12.3 million preschool children in the U.S., approximately 73% are cared
for outside their home and many are required to bring their lunch to daycare (41).
Although no definite numbers exist, approximately 50% of daycare centers require
parents to pack lunches, and this number is expected to increase. In this paper, a sack
lunch is defined as a meal that is brought from home in a container to be consumed at the
childcare center. A study in the United Kingdom concluded that on a week-by-week
basis, 52-78% of children took a sack lunch (42). In a U.S. survey of National School
Lunch Program (NSLP) participation, 44% of children aged 5-18 reported not
participating in the school-provided lunch program every day but instead possibly
packing a sack lunch (43). Lunches prepared at home can create an environment for
bacteria to replicate unless steps are taken to maintain a safe temperature (40).
Sustaining a safe temperature in a sack lunch can be difficult. A case study
assessing the general internal temperatures of sack lunches from 239 junior high school
children showed that, with the exception of the first hour of the day, the presence of an
icepack in the sack lunch did not always guarantee lower temperatures and, in all cases,
temperatures increased throughout the day to reach temperatures in excess of 17˚C
(62.6˚F) (44).
To our knowledge, no study documents the temperature of individual items in
packed lunches at childcare centers. The objective of this study was to measure the
temperature of the foods in preschool children’s sack lunches shortly before consumption
at childcare centers. By examining the temperature of foods in the children’s sack
lunches, this study contributes to the knowledge base regarding prevention of foodborne
illness in young children.
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METHODS
The contents of sack lunches packed by parents for their 3-to-5-year-old children
were observed at six Central Texas childcare centers in the fall of 2008 and three
additional centers in the fall of 2009. Two were smaller centers (only 7-10 children
enrolled), while the other seven each had 25 to 35 children. All parents of 3-to-5-yearold children at the nine private centers were invited to participate in the study. A total of
235 parents completed consent forms for the study, which were approved by the
Institutional Review Board of the University of Texas at Austin.
Sack lunches sent by parents were observed on three random, non-consecutive
days between 9:30 a.m. and 11:00 a.m. on site at the childcare centers (45-46). Research
staff (n=6) were trained by a researcher with a master’s degree in clinical nutrition using
a standardized protocol to visually estimate the amount and type of foods and beverages
and to record temperatures (47).
Food items were individually removed from the sack lunch and temperatures were
recorded with a Raytek ST20 PRO temperature gun approximately 1.5 hours before
lunches were served to children. The non-contact Raytek device has a sensitivity of
0.2˚C (0.36˚F) and the infrared technology prevents cross contamination between the
instrument and the foods (48). Device accuracy was checked daily by measuring the
temperature of a designated item with all guns within a 10-second time frame. Inter-rater
reliability was 100% in all cases. Wrappers were partially removed from all items before
taking a temperature reading except items that were pre-packaged by manufacturers (e.g.,
Lunchables). Medical grade gloves were used to ensure observers had no direct contact
with food. Thermoses were opened to measure the temperature of their fluid contents.
The number and kind of icepacks in each sack lunch were recorded. Foods were
recorded as ―in acceptable temperature range‖ if the temperature was <4˚C (39.2˚F) or
12

>60˚C (140˚F). Foods were recorded as ―in unacceptable temperature range‖ if the
temperature was between 4˚C (39.2˚F) and 60˚C (140˚F). Emphasis was placed on
meats, dairy, and vegetables due to their higher protein content and the higher probability
of causing foodborne illness once a food is in unacceptable temperature range (49-50).
Descriptive analyses were conducted using the Statistical Package for Social
Sciences for Windows (version 13.0, 2005, SPSS Inc, Chicago, IL).
RESULTS
Participants included Asian (12.3%), Hispanic (9.3%), African American (2.6%),
and Euro-American (69%) parents. More than half (60%) were ages 30-39 years. Ninety
percent were married, and 72% were in households with two or more children. Nearly all
(90%) had at least some post-secondary education, including 39% with a graduate or a
professional degree. Two-thirds (67%) were employed, and 71% had household income
above $80,000 (Table 2.1).
A total of 705 lunches were observed. Some lunches (83, or 11.7%) were stored
in refrigerators while the rest (622, or 88.2%) were stored at ambient classroom
temperature in a storage cube with little air circulation (Table 2.2). Classrooms were air
conditioned with indoor temperatures ranging from 22-24C˚ (71.6-75.2˚F), with an
average outdoor temperature of 27.5C˚ (81.5˚F). Approximately 91% of lunches were
packed in thermally insulated plastic bags. Three childcare centers used refrigerators
(one household size and two industrial) for lunch storage on regular bases. The internal
temperatures of the refrigerators ranged between 2-10C˚ (35.6-50˚F). Teachers often
failed to use the available refrigerators and left lunches at room temperature for an
average of two hours prior to refrigeration.

13

Table 2.1.

Demographic characteristics of parents of preschool children (n=235).
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Table 2.2.

Methods used by parents of preschool children for keeping lunches at a safe
temperature.

Only 22 (1.6%) of the 1,361 perishable food items (out of 3,708 total items) in the
705 sack lunches registered in a safe temperature range (Table 2.3). More than 97% of
meats (n=385), 99% of dairy (n=582), and 98% of vegetables (n=394) were not in an
acceptable temperature range when measured shortly before children consumed the
lunches (Table 2.4). Only 4 (0.9%) of the 458 items in the 83 sack lunches located in the
refrigerators used by teachers were in an acceptable temperature range.

The mean

temperature of the perishable food items in the sack lunches was 17.6±5.0˚C (63.7±9˚F)
and median was 18.1˚C (64.6˚F).
Parents put one icepack in 45% of the 705 sack lunches; 39% of the sack lunches
had no icepacks (Table 2.2). Of the 618 perishable items in lunches with one icepack,
only 14 food items were in an acceptable temperature range (Table 2.3). Only five
(8.2%) of the 61 perishable food items packed with multiple (2 to 4) icepacks were in a
safe temperature range. One lunch contained one large (15 x 7.5 cm) icepack, and two
contained two medium (10 x 7.5 cm) icepacks each. Icepacks in the remainder of

15

lunches had varying sizes and shapes. In 15 lunches, items such as frozen teething rings
and drink boxes were used as icepacks.

Table 2.3.

Number of perishable food items in acceptable temperature ranges by
methods used to keep foods at a safe temperature.

Acceptable temperature range: <4˚C or >60˚C.

Table 2.4.

Perishable food items in acceptable and unacceptable temperature range.

Acceptable temperature range: <4˚C or >60˚C. Unacceptable temperature range: 4-60˚C.
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DISCUSSION
Results from this study indicate that parents were not successful in keeping
perishable items such as meat, dairy, and vegetables in the sack lunches of preschoolers
in a safe temperature zone prior to consumption. Of the 1,631 perishable food items,
only 22 (1.6%) were found to be in an acceptable temperature range. Only 14 of 618
perishable items in lunches that had one icepack were in the safe zone. Although a larger
percentage of perishable items were found at safe temperatures in sacks with multiple
icepacks, only five of 61 perishable items with multiple icepacks were at a safe
temperature.

The majority of perishable food items in lunches even stored in

refrigerators were in the unsafe temperature zone, a result perhaps of the nature of the
lunch sacks, the internal temperature of the refrigerator, and/or amount of time at ambient
temperature prior to refrigeration. These results indicate an urgent need for parents and
childcare personnel to be educated in safe food practices.
Few reports are available regarding the temperature of foods in lunches packed by
parents for their preschoolers in childcare centers. This research provides new data
where few to no previous studies existed for comparison.

Temperatures of packed

lunches, regardless of the age of the consumer, have not been a focus in public health or
food science. However, a study assessing the food safety knowledge of approximately
4,000 young adults showed participants were able to correctly answer only 60% of the
questionnaire and had trouble designating foods with higher food safety concerns (51).
While the current study did not measure knowledge of food storage practices, only 50%
of parents attempted to provide cold storage with icepacks for their preschool children’s
sack lunches. Safe practices and relationships between food handling and personal health
need to be taught and reinforced.

17

Parents’ lack of time, energy, and knowledge are all possible reasons for food
handling practices that result in poorly packed and stored sack lunches. Parents of
preschool children in childcare centers are usually working and may be managing other
activities as well. Safe food practices for packing and storage of lunches extend beyond
children in childcare to school-age children as well as adults who carry lunch to work.
The childcare setting imposes some natural limitations seen in this study. The
temperature of food was taken approximately 1.5 hours prior to consumption, largely
because many of the children could start consuming snack foods in their lunches as early
as one hour before lunch time. To avoid losing the temperature reading of any food item,
the research team elected to record temperatures earlier. Since the temperature readings
were conducted 1.5 hours before consumption, this is a more conservative approach, as it
is likely that the temperature remained in the unsafe zone for at least 1.5 hours before the
child consumed the food.
Another limitation was that temperatures of food items were surface and not core
temperatures to avoid cross contamination between different food items. Conversely, a
major strength to this study is that it assessed the temperature of each item in the sack
lunch as opposed to a collective temperature of all items. The research also offered a rare
look at the safety of foods offered to a population at a critical developmental age. This
topic merits a more extensive epidemiologic study that more closely examines the
number of foodborne illness cases in preschoolers who bring lunch from home compared
to others who eat school-prepared lunch.
CONCLUSIONS
This research provides evidence that the manner in which parents pack their
preschool child’s lunch has potential effects on the temperature of food packed and could
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result in foodborne illness when left uncorrected. Education of parents and the public
must focus on proper methods of packing lunches that allow the food to remain in the
food safety zone. This study also highlights the need for further research and action on
the development of icepacks, lunch bags, and other tools to maintain food in sack lunches
in the safe temperature zone.
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Chapter 3: Effects of a Booster on Lunch Packing Behaviors of Parents

INTRODUCTION
The consumption of fruits, vegetables, and whole grains provides protection
against obesity and chronic diseases like cancer, coronary heart disease, and diabetes (5254).

Children in the United States are consuming much less than the USDA

recommendations of one serving of fruits, vegetables, and whole grains per meal (55-58).
In an effort to fight this trend, researchers have adopted behavioral interventions to
encourage people to eat more fruits, vegetables, and whole grains. The sustainability and
long-term effects of these interventions without continued reinforcement were unknown;
frequently, subjects returned to baseline behavioral levels (59-60).

Programs can

potentially be strengthened through a booster or reinforcement at a later time period after
the end of the intervention.
Although booster studies are infrequent, behavioral nutrition research has shown
the need for reinforcement after the end of an intervention when the potential for
backsliding into pre-intervention behavior is common. The behavioral backsliding or
relapse was demonstrated by Cullen et al. who conducted a study to evaluate a nutrition
education program to increase fruit and vegetable intake in older children (9-11 years
old). They showed that after three months of the intervention, the mean number of fruit
and vegetable servings returned to baseline levels (59). In another behavioral study
aiming to increase energy intake of toddlers and preschoolers with cystic fibrosis,
researchers recommended booster treatment sessions to maintain the positive behavior
and energy intake after the intervention (60). Obesity research by Stevens also found that
subjects abandoned past behaviors and relapsed (61). Boosters are essential to prevent
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relapse and are used as a key part of long-term behavioral interventions like Adolescents
Training and Learning to Avoid Steroids (ATLAS) where boosters are built into the
program and repeated annually (62).

In order to determine if parents maintain the

increase oftheir child’s intake of fruit, vegetables, and whole grains, a booster study
would be necessary to detect behavioral changes and prevent behavioral backsliding with
reinforcement to the program’s message.
Lunch Is In The Bag (LIITB) is an example of a successful behavioral
intervention based on Theory of Planned Behavior (TPB) and Social Cognitive Theory
(SCT). The purpose of LIITB is to encourage parents to pack more fruits, vegetables,
and whole grains (F/V/WG) in their preschool children’s sack lunches (64). Six months
after the five-week LIITB, an exploratory study investigating what parents packed for
their preschoolers showed a significant decrease (p<0.001) in the amounts of fruits (0.35), vegetables (-0.24), and whole grains (-0.39). The goal of this research was to test a
booster study in a childcare setting where LIITB is repeated and then followed, three
months later, by a one-week booster in order to verify if parents demonstrate a tendency
to backslide and if a booster can successfully reinforce the program’s messages.
A behaviorally-based program such as LIITB needs to be evaluated through
measurement of behavioral constructs as well as through the amounts of F/V/WG that
parents pack. According to TPB and SCT, parents’ beliefs about serving vegetables will
influence their attitudes, subjective norms, perceived behavioral control, and the
likelihood that they will pack the correct portions of these foods (68). Studies have
identified subjective norms and outcome expectations as important predictors of dietary
intentions and behaviors related to F/V/WG consumption in adults (65-68). Based on
cognitive theories, studies have concluded that knowledge, self-efficacy, and attitudes are
directly related to the consumption of fruits and vegetables (66-67). The psychosocial
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factor outcomes of expectations, perceived control, subjective norms, and knowledge can
also help identify the need for a booster.
The booster study maintained the goal of LIITB: to encourage preschool parents
to pack more F/V/WG in their children’s sack lunches. The primary aim was to increase
F/V/WG in preschool sack lunches by one serving per day. The booster study was
designed for five weeks, followed three months later by a one-week booster. The booster
program followed the same theoretical framework of LIITB (64) and included weekly
educational handouts for parents, classroom activities for teachers to encourage children
to eat and enjoy F/V/WG, interactive activity stations for parents and children, and
teacher training on nutritional concepts. The objectives of the booster study were: 1) to
assess the changes in psychosocial variables before and after the one-week booster and 2)
to measure the effects of psychosocial variables on F/V/WG servings.
METHODS
Study Design
Three childcare centers in Central Texas were recruited for the booster study and
divided into two groups based demographics and size of centers.

Groups were

randomized into intervention and comparison. One group was a large center with 110
potential subjects, and the second group included two smaller centers with 94 potential
subjects. All centers required the children to bring a sack lunch from home. The parents
(n=204) of children aged 3-5 who attended the childcare centers were invited to
participate. To be eligible, children needed to attend the childcare center for the full day
and to bring a sack lunch provided by a parent each day during data collection periods.
All lunches in the intervention group were observed for three non-consecutive days
before and after parents received the nutrition education intervention. Contents of sack
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lunches were observed in all participating centers. The booster study was approved by
the Institutional Review Board of both the University of Texas at Austin and the Michael
and Susan Dell Center for Healthy Living, University of Texas School of Public Health,
Austin Regional Campus.
The booster study included the five-week LIITB intervention, followed by a
twelve-week resting period and then the one-week booster.

Data were collected at

baseline (T0), at follow-up six weeks later (after the five-week intervention) (T1), after
the three-month rest period before the booster (T2), and after the booster (T3). The
primary outcome of this research was to increase the servings of F/V/WG by one serving
per day by increasing parents’ knowledge (K), outcome expectations (OE), perceived
control (PC), and subjective norms (NORMS).
Intervention
The booster study was a multi-level intervention program focused on parents of
children aged 3-5 years who attend childcare and brought their lunch to the childcare
center. The primary aim was to increase F/V/WG in preschool sack lunches by one
serving per day and to reverse any declines with the booster. The core of the booster
intervention included: 1) weekly handouts sent home to the parents to educate and
motivate them to pack a healthier lunch; 2) educational activity stations at the childcare
centers for parents and children to learn nutrition concepts together; 3) teacher-directed
classroom activities for the children; 4) one and a half hours of teacher training by a
registered dietitian (64). The intervention strategies, based on TPB and SCT, were
simple (sixth-grade reading level) and designed to adapt easily into diverse childcare
centers.
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Measurements
The two sources of data for the booster study were 1) validated parent
questionnaires and 2) direct observation of foods packed in children’s lunch sacks. The
parent questionnaire was based on a previously published instrument (70, 72, 73) and
included 99 psychosocial questions, nine multiple choice knowledge questions, and 12
demographic questions including self-reported height and weight.

The psychosocial

variables were measured separately for fruit, vegetables, and whole grain on a five-point
scale with the exception of nine multiple choice knowledge questions. The internal
consistency of the psychosocial scales was evaluated using parent baseline response.
Psychosocial variables used in the booster survey
Outcome Expectations (OE) measures the expected benefits and costs of
performing a behavior. The first type of questions used a five-point Likert scale with
answers ranging from ―strongly agree‖ to ―strongly disagree.‖ The stem was ―I like to
pack [the food] because..‖ and the rest of the statement included phrases such as ―they
taste so good‖ or ―they are inexpensive‖ (72). The second type of questions asked the
parents to evaluate food packing with answers such as ―extremely foolish‖ to ―extremely
beneficial‖ or ―extremely unpleasant‖ to ―extremely pleasant‖ (74). Internal consistency
statistics based on parent responses at baseline were α=0.76 for fruit, α=0.71 for
vegetables, and α=0.80 for whole grains.
Perceived Control (PC) measures an individual’s perceived ease or difficulty in
performing a particular behavior. The Perceived Control questions were formed into a
five-item Likert-type response scale to indicate if a parent ―could easily pack [the food] if
[they] wanted to.‖ Two of the items were semantic differentials with answers ranging
from ―very little control‖ to ―complete control‖ or ―extremely difficult‖ to ―extremely
easy.‖ The other three items with anchors were ―very sure I can‖ to ―very sure I cannot‖
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regularly ―insist my child try a bit of new,‖ ―encourage my child to eat,‖ and ―tell my
child I like‖ F/V/WG (74). Internal consistency statistics were α=0.57 for fruit, α=0.70
for vegetables, and α=0.81 for whole grains.
Subjective Norms (NORMS) are the perceived social pressures to engage or not
to engage in a behavior. Subjective norms questions were formed into three Likert-type
items that asked parents if people who are important to them think they should pack one
serving of F/V/WG. The last item asked whether ―people who are important to me
support my packing one serving of [target food].‖ Internal consistency statistics were
α=0.74 for fruits, α=0.66 for vegetables, and α=0.83 for whole grains.
Knowledge (K): The knowledge score was based on the number of correct
answers for nine multiple choice questions assessing parents’ knowledge of USDA’s
MyPyramid for preschoolers (73). Internal consistency for knowledge was low (α=0.28).
The booster study questionnaire was self-administered and given to all
participating parents. For quality assurance, collected questionnaires with more than 12
unanswered items were omitted. The questionnaires were collected from parents at four
periods: (T0) at baseline and before LIITB, (T1) after LIITB, (T2) three months after
LIITB and before the booster, and (T3) after the booster.
The second source of data was direct food observation designed to measure
number of servings of F/V/WG the parents packed. Food observation was conducted by
trained observers for three non-consecutive days.

The protocol used to train food

observers (75) was modified to recognize serving sizes that are recommended for
preschool children. Food observations were performed at the same four periods the
questionnaire was administered.
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STATISTICAL ANALYSIS
Estimates of mean level of each psychosocial measure were obtained for each
time point and treatment condition using multilevel regression models that allow both
random effects and repeated measures. Time-by-treatment interactions were modeled to
detect differences in outcomes over time by treatment condition (booster vs. control
group).

Repeated measures across time within individuals were modeled using an

autoregressive correlation structure (AR1). In addition, models allowed for the intercept
to vary randomly across centers. All regression models were adjusted for parental BMI,
ethnicity, number of people in the household, and parental age, as preliminary analyses
suggested some association of these with one or more of the outcomes. Estimates were
obtained at the population mean of each of the covariates.
To model change in servings of fruits, vegetables, and whole grains as a function
of change in psychosocial measures, the difference in psychosocial measures from T0 to
T1 were computed and modeled by the interaction of this difference with treatment
condition. Estimates of target foods were obtained as the mean change in servings of
fruits, vegetables from T0 to T3 using repeated measures models with adjustment for
parental BMI, ethnicity, number of people in the household, and parental age as
covariates, and a center-level random intercept. All models were estimated using SAS
version 9.2 (Cary, NC).
RESULTS
Demographics
Of the total 204 parent/child dyads in the three centers, 107 (52.5%) were enrolled
to participate in the booster study. Fifty-nine families participated in the intervention
group and forty-eight families participated in the comparison group. The majority (88%)
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of parents were married mothers. Fifty-eight percent of the parents were between the
ages of 30 and 39 years old. More than 80% of the parents had college or graduate
degrees; the majority (74%) of family incomes was above $80,000. Seventy percent of
households had more than one child.

Households with 5 or more members living

together made up 21% of the dyads (Table 3.1).
Changes in Psychosocial Variables During the Booster Study
At booster baseline (T2), the levels of all psychosocial variables were increased
significantly (p=0.05) except knowledge compared to the end of repeated LIITB (T1).
Changes in psychosocial variables as a result of the one-week booster were small in the
intervention group due to the high levels of psychosocial variables at booster baseline
(T2) (Table 3.2). The changes in psychosocial variables due to the booster study’s LIITB
(T1) were significant in vegtableOE (p=0.040), vegetablePC (p=0.001), FruitPC
(p=0.006), and grainPC (P=0.006). Psychosocial variables that approached significance
after LIITB were vegetableNORM (p=0.090), and knowledge (p=0.070). At baseline of
the booster study (T0), the intervention group was substantially lower than the
comparison group in all variables, significantly in the vegetable-related psychosocial
variables [vegetableOE (-0.25, p=0.02), vegetablePC (-0.37, p=0.001), vegetableNORM
(-0.39, p= 0.01)] (Table 3.2). Parents showed a lack of knowledge at all periods. Parents
answered an average of only 3 questions correctly out of 9.
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Table 3.1.

Demographic characteristics of parents of preschool children (n=107).
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Table 3.2.

Means at each time point.

Intervention Group
VegOE
FruOE
GraOE
VegPC
FruPC
GraPC
VegNORM
FruNORM
GraNORM
KNOW
Control Group
VegOE
FruOE
GraOE
VegPC
FruPC
GraPC
VegNORM
FruNORM
GraNORM
KNOW

T0
Mean (SE)

T1
Mean (SE)

T2
Mean (SE)

T3
Mean (SE)

3.97 (0.07)
4.55 (0.05)
4.24 (0.06)
4.19 (0.07)
4.58 (0.06)
4.38 (0.06)
3.51 (0.05)
4.22 (0.05)
3.89 (0.05)
2.80 (0.05)

4.15 (0.07)
4.56 (0.05)
4.37 (0.06)
4.31 (0.07)
4.64 (0.06)
4.54 (0.07)
3.74 (0.05)
4.33 (0.05)
4.18 (0.05)
3.24 (0.05)

4.22 (0.07)
4.62 (0.05)
4.48 (0.06)
4.31 (0.08)
4.64 (0.06)
4.57 (0.07)
3.85 (0.05)
4.44 (0.05)
4.34 (0.05)
2.74 (0.05)

4.30 (0.08)
4.67 (0.05)
4.52 (0.07)
4.41 (0.08)
4.65 (0.06)
4.56 (0.07)
4.10 (0.05)
4.49 (0.05)
4.39 (0.05)
2.95 (0.05)

4.22 (0.08)
4.61 (0.05)
4.37 (0.07)
4.57 (0.08)
4.68 (0.06)
4.53 (0.07)
3.90 (0.05)
4.38 (0.05)
3.94 (0.05)
3.33 (0.05)

4.25 (0.08)
4.59 (0.05)
4.44 (0.07)
4.42 (0.08)
4.57 (0.06)
4.47 (0.07)
3.89 (0.05)
4.36 (0.05)
4.02 (0.05)
3.06 (0.05)

4.33 (0.08)
4.64 (0.06)
4.43 (0.07)
4.50 (0.08)
4.62 (0.06)
4.52 (0.07)
4.02 (0.05)
4.44 (0.05)
4.18 (0.05)
2.68 (0.05)

4.34 (0.08)
4.64 (0.06)
4.48 (0.07)
4.53 (0.09)
4.61 (0.07)
4.52 (0.08)
4.03 (0.05)
4.55 (0.05)
4.20 (0.05)
2.80 (0.05)
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Effects of Psychosocial Variables on F/V/WG Servings During the Booster Study
One standard deviation change in any of the psychosocial variables during the
booster study (T0-T3) was associated with increase in vegetable servings and a
significant increase in whole grain [grainOE (0.26, p=0.03), grainPC (0.29, p=0.007),
grainNORM (0.28, p=0.006), and knowledge (0.25, p=0.02)] (Table 3.3). Fruit servings
were insignificantly decreased in the intervention group as the psychosocial variables
increased by one standard deviation [ fruitOE (-0.13, p=0.90), fruitPC (-0.24, p=0.80),
fruitNORM (-0.2, p=0.70)].
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Table 3.3.

Changes in food intake over the course of the intervention (T0-T3) associated with 1 SD change in T0-T1 level of
associated psychosocial measures.
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DISCUSSION
The booster study provided a detailed look at the psychosocial and behavioral
responses that the preschool parents had at various stages of the intervention from T0 to
T3. Statistical analysis of parents’ answers to the questionnaire showed a significant
(p=0.05) increase in all psychosocial variables except knowledge in the period between
LIITB and the one-week booster. Parents experienced an improvement in the threemonth period between LIITB and the booster instead of a backsliding effect, showing that
the five-week intervention had a continued positive effect on their psychosocial variables.
Before the one-week booster, psychosocial variables reached an average high of 4.38 in
the intervention group, creating a ceiling effect and preventing further significant
improvement to be registered after the one-week booster. Although significance was not
established, all the psychosocial variables increased due to the booster (T3) except
GrainPC which was exceptionally high before the booster (4.57). Between T0 and T1,
the booster study’s LIITB was successful in significantly increasing vegtableOE
(p=0.040), vegetablePC (p=0.001), FruitPC (p=0.006), and grainPC (P=0.006).
The increase in outcome expectations, and subjective norms during the booster
study (T0-T3) was associated with the increase in packing vegetables and significant
increase in packing whole grains (Table 3). This is similar to other research (71,74),
where parents’ expectations, perceived behavioral control, and intentions were linked to
parents’ providing their children vegetables. Parents’ knowledge increased due to the
intervention; however, parents knowledge scores were low and parents lacked the
knowledge in the correct servings of fruits, vegetables, and whole grains. Fruit servings
decreased during the booster study. As servings of vegetables and whole grains in the
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sack lunches increased, fruit servings decreased from 1.6 servings/lunch at (T0) to 1.5
servings/lunch at baseline (T3). Fruit servings remained higher than the recommended
amount of one serving even after the intervention.
The limitations of the study included the small sample size. Additionally, no data
were recorded on children’s actual food intake. Another limitation to this study was the
fact that the demographic data are skewed toward higher income families since children
from lower income families are often attending childcare centers where hot meals are
provided by the Child and Adult Care Food Program.
CONCLUSIONS
The positive results of this study provided data for continued examination of an
area of parental behavior of packing lunches for their children. Literature has clearly
defined the preschool years as the critical time in a child’s life when dietary habits are
formed (57). The use of this model of intervention in childcare centers has the ability to
bring parents, teachers, and childcare directors and staff to focus on the children’s health
and the foods that need to be included in a child’s daily diet. This study confirms the need
for a booster to insure that parents continue to pack the correct servings of F/V/WG and
this research showed a strong association between psychosocial variables and behavior.
Researchers will need to study effective approaches to increase parents’ knowledge.
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Chapter 4: Effects of a Booster Study on Contents of Preschoolers’
Sack Lunches

INTRODUCTION
Due to their high nutrient content and low energy density, fruits, vegetables, and
whole grains (F/V/WG) are key dietary components for maintaining healthy weight,
protecting against certain cancers, and reducing the risk for diabetes and other chronic
diseases (76-78). In an effort to combat the epidemic of obesity and the precursors of
chronic diseases in children, researchers use behavioral theories to tailor interventions
that help children consume more fruits, vegetables, and whole grains.

Behavioral

interventions such as High 5 for Kids, Kids Choice program, and Lunch Is In The Bag
have shown promise in increasing the offering or intake of fruits and vegetables (79-81).
Researchers in behavioral psychology have different views about behavioral
interventions including reinforcement after an intervention (82-83).
In psychology studies, boosters have been shown to augment the effects of
cognitive behavioral therapy (82). In a behavioral study aiming to increase energy intake
of toddlers and preschoolers with cystic fibrosis, researchers recommended booster
treatment sessions to maintain the positive behavior and energy intake (83). Boosters in
behavioral nutrition are recommended to increase a person’s self-efficacy and confidence
after an intervention has terminated. Campbell et al. recommended a booster after using
a behavioral nutrition intervention to educate low-income women in North Carolina. The
study found that self-efficacy decreased over time, so a booster was needed to maintain
participants’ positive behavior (84). Due to theoretical differences between behavioral
interventions, there is no consensus on the most effective time to introduce a booster as a
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reinforcement tool.

A number of studies have shown that after three months,

reinforcement will be needed. Subjects in two behavioral studies designed to increase the
intake of fruits and vegetables in adults and children experienced a significant decline in
fruit and vegetable intake after a three-month period (85, 86).
To study the effects of a booster on fruit, vegetable, and whole grain servings,
Lunch Is In The Bag (LIITB) was chosen as an intervention to be re-implemented in a
childcare setting and followed after three months with a booster. LIITB was developed
when Sweitzer et al. found sent-from-home preschool lunches to be deficient in fruits,
vegetables, and a number of essential nutrients (87). To correct these trends, LIITB was
developed to encourage parents of preschoolers to pack more fruits, vegetables, and
whole grains for their children. LIITB was successful in significantly increasing the
amounts of vegetables and whole grains (p=0.05) (88). An exploratory study of lunches
six months after LIITB showed a significant decrease in the servings of fruits (-0.35),
vegetables (-0.24), and whole grains (-0.39) (p<0.001). The results show that a booster
intervention is needed to motivate and remind parents of the importance of packing
F/V/WG. The objectives of the booster study were: 1) to repeat LIITB in a childcare
setting and add a one-week booster after 3 months; 2) to assess F/V/WG servings packed
by parents three months after LIITB; 3) to determine if the booster would boost the
amounts of F/V/WG; and 4) to determine the changes in a number of nutrients in
response to changes of F/V/WG servings. These nutrients were carbohydrates, protein,
dietary fiber, energy, saturated fat, total fat, thiamin, riboflavin, niacin, vitamin A,
vitamin C, calcium, iron, zinc, and sodium. The primary hypothesis in this study is that
parents will pack significantly more servings of F/V/WG after LIITB and the booster.
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METHODS
Study Design
Parents (n=204) were recruited from three Central Texas childcare centers.
Centers were randomized into two groups, a comparison group and an intervention group.
The booster study was implemented and delivered to all families whose children (3-5
years old) were at the intervention site. The booster study consisted of five weeks of
LIITB that was followed three months later with a one-week booster. Comparison
centers were offered all educational materials after the completion of the study.
Evaluation
Parents’ demographics were self-reported at baseline using a research-based
demographic survey (89). Amounts of fruits, vegetables, and whole grains packed by
parents in their children’s sack lunches were measured on-site at the childcare center
using a Food Record completed by trained observers. To increase the reliability of food
records, sack lunches were observed for 3 non-consecutive days at each observation point
(88). The observation points were at baseline (T0), after LIITB (T1), before the booster
(T2), and after the booster (T3) (Table 1). Observer training followed a research-based
protocol (64) that is modified to observe sack lunches in childcare. The Food Record and
associated observer training have been used in childcare centers to observe preschoolers’
sack lunches (90).

The Food Intake and Analysis System (FIAS, Millenium, UT-

Houston School of Public Health, Houston, TX, 2000) was used to analyze nutrient
contents of food items and to measure the amounts of carbohydrates, protein, dietary
fiber, energy, saturated fat, total fat, thiamin, riboflavin, niacin, vitamin C, calcium, iron,
zinc, and sodium.
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Table 4.1.

Time table for intervention and data collection periods.

Intervention
The booster study targeted parents to increase the packed servings of fruits,
vegetables, and whole grains. The booster is a multi-level program for childcare settings
implemented for one week in the spring which followed LIITB in the fall. The core
intervention is a weekly parent handout, activity stations, classroom activities, and
teacher training (88). The booster handout included: 1) recommended daily amounts of
fruits, vegetables, and whole grains; 2) messages to encourage a child to enjoy fruits,
vegetables, and whole grains; 3) pointers stressing that packing vegetables is inexpensive;
4) menu ideas; 5) ways to increase intentions for packing fruits, vegetables, and whole
grains. The Institutional Review Boards of The University of Texas at Austin and
University of Texas Health Science Center at Houston approved the study.
STATISTICAL ANALYSIS FOR SERVINGS
Estimates of mean number of servings of fruits, vegetables, and whole grains
were obtained for each time point and each treatment condition. Time-by-treatment
interactions were modeled to detect differences in outcomes over time-by-treatment
condition (intervention vs comparison). These interaction models allow estimation of
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estimates for a given time-by-treatment condition, as well as estimates of differences
across time-by-treatment conditions of interest.

To account for correlated repeated

measures within individuals and for heterogeneity across childcare centers, multilevel
regression models that allow both random effects and repeated measures were
implemented using the MIXED Procedure in SAS v 9.2 (Cary, NC). Repeated measures
across time within individuals were modeled using an autoregressive correlation structure
(AR1). In addition, models allowed for a center-specific effect via a random intercept
modeled at the center level. All regression models were adjusted for parental BMI,
ethnicity, number of people in the household, and parental age, as preliminary analyses
suggested some association of these with one or more of the outcomes. Estimates were
obtained at the population mean of each of the continuous covariates, and for the
population distribution of each of the categorical covariates.
STATISTICAL ANALYSIS FOR NUTRIENTS
Estimates of mean level of nutrients were obtained for each time point and
treatment condition using multilevel regression models that allow both random effects
and repeated measures.

Time-by-treatment interactions were modeled to detect

differences in outcomes over time by treatment condition (intervention vs comparison).
Repeated measures across time within individuals were modeled assuming a variance
components correlation structure, using restricted maximum likelihood (REML)
estimation methods.

Subject-specific intercepts were also assumed.

In addition, to

reflect the natural heterogeneity in the population of childcare centers, models also
allowed for the intercept to vary randomly across centers. All regression models were
adjusted for parental BMI, ethnicity, number of people in the household, and parental
age, as preliminary analyses suggested some association of these with one or more of the
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outcomes. Estimates were obtained at the population mean of each of the continuous
covariates and for the population distribution of each of the categorical covariates. All
models were estimated using SAS v 9.2 (Cary, NC).
RESULTS
Demographics
Of the 204 potential subjects, 107 (52%) parent-child dyads participated in the
booster study. Participants included Asian (12.3%), Hispanic (9.3%), African American
(2.6%), and Euro-American (69%) parents. More than half (60%) were aged 30-39
years.

Ninety percent were married and 72% were in households with 2 or more

children. Nearly all (90%) had at least some post-secondary education, including 39%
with a graduate or a professional degree. Two-thirds (67%) were employed, and 71%
had household income above $80,000.
Servings
Before the booster study (T0), fruit servings (1.6 servings) exceeded the USDA
recommendations of one serving per lunch; however, vegetables (0.3 servings) and whole
grains (0.2 servings) were below the recommended level. Vegetable and whole grain
servings at baseline (T0) did not meet Child and Adult Care Program (CACFP)
guidelines of ½ cup per lunch (91). Results showed that servings of vegetables (-0.15,
p=0.05) and whole grains (-0.53, p<0.0001) dropped significantly before the booster (T2)
in the intervention group. Fruit servings marginally increased (0.07, p=0.6) for that
period (T2). The booster increased the servings of vegetables (0.10, p=0.09) and whole
grains (0.16, p =0.01) compared to booster baseline (T2). At T3, most frequently packed
vegetables were carrots (23.3%), tomatoes (11.5%) (sauce and raw), and (6.4%) celery;
and most frequently packed whole grains were whole grain crackers (20.6%) and whole
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grain bread (17.4%).

Compared to booster baseline (T2), fruit servings fell in the

intervention group at T3 (-0.21, p=0.07), but not as far as the comparison group (-0.66,
p<0.0001). Compared to booster study’s baseline (T0), servings of whole grains in the
intervention group increased significantly (0.2, p= 0.002) due to the booster (Table 4.2).
Table 4.2.

Servings of fruits, vegetables, and whole grains at each time interval.

Nutrients
At booster study’s baseline (T0), all nutrients were within recommendations
based on 33% of the Dietary Reference Intakes (DRIs) except for dietary fiber (57%),
calcium (75%), iron (84%) and sodium (133%). There were no significant declines in all
nutrient levels in the intervention group between LIITB and the booster (T1-T2) (Table
4.2). Levels of dietary fiber (1.11gm, p= 0.05) and thiamin (0.08mg, p=0.05) were
significantly higher in the intervention group than the comparison group by the end of the
booster (T3) compared to the booster baseline (T2).

The difference between the

intervention group and comparison group was significant in the levels of dietary fiber
(1.92gm, p=0.001) and vitamin C (12.5mg, p=0.03) when comparing the end of the
booster (T3) to LIITB baseline (T0) (Table 4.3).
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Table 4.3.

Mean estimated level of nutrients at baseline and at each subsequent measured time point.
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DISCUSSION
This research took a novel and detailed look at the effectiveness of a behavioral
intervention designed for childcare settings three months after it ended. The booster
study tested the efficacy of a one-week version of the original five-week intervention in
regaining lost positive behavior due to relapse. Parents in the intervention group did
experience relapse and packed significantly fewer servings of vegetables (p=0.05) and
whole grains (p<0.0001).

A similar behavioral intervention to increase fruit and

vegetable intake in older children (aged 9-11 years) demonstrated similar results after
three months of the intervention when the mean number of fruit and vegetable servings
returned to baseline levels (85).

Behavioral relapse is documented in obesity and

nutrition research (83, 92).
Parents in the intervention group increased the servings of vegetables (0.10,
p=0.09) and significantly increased the servings of whole grains (0.16, p =0.01) after the
booster. This increase in V/WG servings was accompanied by a significant advantage for
the intervention group over the comparison group in the levels of dietary fiber (1.11gm,
p= 0.05) and thiamin (0.08mg, p=0.05). The increase in dietary fiber and thiamin can be
attributed to the high frequency of serving whole grain crackers and bread in the
intervention group at T3. Vitamin C content increased in the intervention group after the
booster (T3) compared to LIITB baseline (T0). Tomato servings, rich in vitamin C, were
highly frequent at T3. Although the servings of fruits decreased in the intervention group
(-0.21, p=0.07) after the booster, the comparison group packed significantly less fruit
servings in that period (-0.66, p<0.0001).
A noteworthy unhealthy trend revealed by the booster study is that food packed
by parents provided less than adequate amounts of calcium (75%) and iron (84%).
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Research has shown that low calcium intake in children stunts their growth and causes
early fractures (93, 94). Iron deficiency can pose a threat to children, with 7% of toddlers
already diagnosed with iron deficiency anemia (95). Sodium content was also high in the
intervention group and increased from 183% at baseline (T0) to 204% at the end of the
booster study (T3). Parents packed celery frequently after the booster, which may have
contributed to the high sodium content.

This large amount of sodium may cause

hypertension in children and cardiovascular disease with prolonged intake (96). It is
necessary for nutrition research to study these trends closely and help nutrition educators
deliver the appropriate messages to parents of preschoolers.
A major strength of this study was the use of direct observation of lunches instead
of food recalls. Another main strength was investigating a large number of nutrients to
get a closer look at what the children are offered on the nutrient level. Limitations for
this study included the small number of centers and the resulting high socioeconomic
status of the centers and mostly white (Euro-Amerian) study population.

The data

presented show the effectiveness of a booster in redeeming much of the beneficial aspects
lost after a period without intervention.
CONCLUSIONS
With the human tendency to forget and lose motivation, it is essential for health
and nutrition educators to create constant reminders. Some of the benefits gained by
effective behavioral interventions like LIITB will diminish as time passes.

Parents

without guidance or encouragement become more susceptible to pressures from their
children to purchase convenience foods marketed directly to them on TV and in the
grocery aisles (90, 97). A study exploring the interactions of 142 adult/child shoppers
revealed that almost half of the adults (47%) yielded to children’s requests for sweets
43

(98). By falling to these pressures, parents tend to substitute nutrient-rich food like
F/V/WG with less healthy options. A booster was proven to be vital to help parents
maintain the servings of F/V/WG that they packed after LIITB. Future research should
concentrate on the behavioral interaction between parents and children while purchasing
food, and how this interaction affects the parents’ adherence to educational nutrition
messages.
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Chapter 5: Conclusions

FOOD SAFETY OF PRESCHOOL LUNCHES
This research provides new data regarding the safety of preschool sack lunches.
Sack lunches for preschoolers at childcare centers were kept in unsafe temperatures for
long periods. Leaving perishable items at an unsafe temperature may result in foodborne
illness with unpleasant and debilitating symptoms (37). Efforts should be made to
educate parents on the correct ways of packing sack lunches for their children. Keeping
perishable items correctly cooled through refrigeration or a sufficient number of icepacks
and minimizing the length of time that food stays outdoors are easy ways to avoid dire
consequences.
Lack of knowledge, energy, and time are all possible reasons for parents not to
follow correct handling methods and keep food items in unsafe tempratures. Parents of
preschoolers are frequently working or managing other activities. Research should focus
on practical ways to help parents keep food at a safe temperature when they are
commuting or working.

Furthermore, an immediate understanding of the microbial

content of perishable food left in these unacceptable temperatures is necessary. Future
research should investigate the rate and danger of bacterial growth in the food offered to
preschoolers before consumption.
THE EFFECTS OF A BOOSTER
The intervention described in this study targets a unique segment of the
population: parents who pack sack lunches for their preschool child to consume at a
childcare center. The intervention builds on work initiated by the pilot study Lunch Is In
The Bag, which showed effectiveness for increasing the amounts of vegetables and whole
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grains parents pack in their preschoolers’ sack lunches. The study was responsive to the
call for research on childcare as a setting for reaching both children and their parents with
health-promoting messages and activities.
Childcare is a challenging and important environment for reaching children at a
critical age.

Parents’ work and housing conditions create constant difficulties for

educators to convey complete health messages in a short time period as children move
between different childcare centers. Researchers face many challenges in developing
behavioral interventions that are brief and effective to reach parents of preschoolers.
Studying parent reactions to health messages using behavioral theory can aid in the
development of behavioral interventions that are suited for childcare setting.
The booster study provided a detailed look at the psychosocial and behavioral
responses the preschool parents had at various stages of the intervention. Parents’
knowledge and motivation are known to diminish after time. Examining the effects of
LIITB after a longer time interval was important to understand how educators can help
parents overcome obstacles that prevent caregivers from packing a healthier lunch for
their preschoolers.

Evidence from the booster study shows that parents do need

reminders and reinforcement to continue packing vegetables and whole grains, and that
concentrated messages can help regain some of the lost positive behaviors. Parents’
knowledge and understanding of the importance of packing more fruits, vegetables, and
whole grains is essential as children depend solely on them for making food choices. The
preschool years are an important time for children’s growth and development. Providing
the recommended amounts of nutrients may help children avoid obesity and a host of
chronic diseases.
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Parent Survey
Instructions: The parent or guardian completing this survey should be the one that is primarily
responsible for preparing the daily sack lunch their child takes to the child care center on a typical
weekday.
Strongly

Not

Disagree Disagree

Sure

Strongly
I pack Vegetables (e.g. carrot, broccoli, celery,
cucumber) in my preschool child’s lunch because:
1. they are good for health.
2. they taste good.
3. they are inexpensive.
4. they are easy to prepare.
5. I grew up eating them.
6. of their vitamins and minerals.
7. I like to eat them.
8. my preschool child like to eat them.

9. If I wanted to I could easily pack 1 serving
of vegetables in my preschool child’s sack
lunch every day.
10. Most people who are important to me think
I should pack 1 serving of vegetables in my
preschool child’s sack lunch every day.
11. My child’s teacher(s) at the child care center
think that I should pack 1 serving of vegetables
in my preschool child’s sack lunch every day.
12. My preschool child thinks I should pack 1
serving of vegetables in their sack lunch every
day.
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1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

Agree

Agree

4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5

Strongly
Disagree
1

2

3

4

Strongly
Agree
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

13. I intend to pack a serving of vegetables in my preschool child’s sack lunch _________ days
each week.
a. 0
b. 1
c. 2
d. 3
e. 4
f.

5

Strongly
Not
Disagree Disagree Sure
I pack Fruits (e.g. apples, bananas, oranges,
strawberries) in my preschool child’s lunch because:
14. they are good for health.
1
15. they taste good.
1
16. they are inexpensive.
1
17. they are easy to prepare.
1
18. I grew up eating them.
1
19. of their vitamins and minerals.
1
20. I like to eat them.
1
21. my preschool child like to eat them.
1

2
2
2
2
2
2
2
2
Strongly

3
3
3
3
3
3
3
3

Strongly
Agree

Agree

4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5

Strongly
22. If I wanted to I could easily pack 1 serving of
fruit in my preschool child’s sack lunch every
day.
23. Most people who are important to me think
I should pack 1 serving of fruit in my
preschool child’s sack lunch every day.
24. My child’s teacher(s) at the child care center
think that I should pack 1 serving of fruit in my
preschool child’s sack lunch every day.
25. My preschool child thinks I should pack 1
serving of fruit in their sack lunch every day.

Disagree
1
2

3

4

Agree
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

26. I intend to pack a serving of fruits in my preschool child’s sack lunch _________ days each
week.
a. 0
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b. 1
c. 2
d. 3
e. 4
f.

5

Strongly

Not

Disagree Disagree

Sure

Strongly
Agree
I pack Whole Grains (e.g. whole wheat,
rye, oatmeal) in my preschool child’s lunch because:
27. they are good for health.
28. they taste good.
29. they are inexpensive.
30. they are easy to prepare.
31. I grew up eating them.
32. of their vitamins and minerals.
33. I like to eat them.
34. my preschool child like to eat them.

1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2

Agree

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5

Strongly
Strongly
Disagree
Agree
35. If I wanted to I could easily pack 1 serving
of whole grains in my preschool child’s
sack lunch every day.
36. Most people who are important to me think
I should pack 1 serving of whole grains in
my preschool child’s sack lunch every day.
37. My child’s teacher at my child care center
thinks
that I should pack 1 serving of whole grains in
my preschool child’s sack lunch every day.
38. My preschool child thinks that I should pack 1
serving of whole grains in their sack lunch every
day.
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1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

39. I intend to pack a serving of whole grains in my preschool child’s sack lunch _________
days each week.
a. 0
b. 1
c. 2
d. 3
e. 4
f.

5

Strongly
Not
Disagree Disagree Sure
I pack Meat and Beans (e.g. peanut butter,
tuna fish, chicken, pinto beans, eggs) in my
preschool child’s lunch because:
40. they are good for health.
41. they taste good.
42. they are inexpensive.
43. they are easy to prepare.
44. I grew up eating them.
45. of their vitamins and minerals.
46. I like to eat them.
47. my preschool child like to eat them.

1
1
1
1
1
1
1
1

48. If I wanted to I could easily pack 1 serving
of proteins in my preschool child’s sack lunch
every day.
49. Most people who are important to me think
I should pack 1 serving of proteins in
my preschool child’s sack lunch every day.
50. My child’s teacher(s) at my child care center
thinks that I should pack 1 serving of proteins
in my preschool child’s sack lunch every day.
51. My preschool child thinks that I should pack 1
serving of proteins in their sack lunch
every day.
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2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

Agree

Strongly
Agree

4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5

Strongly
Disagree
1

2

3

4

Strongly
Agree
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

52. I intend to pack a serving of proteins in my preschool child’s sack lunch _________ days
each week.
a. 0
b. 1
c. 2
d. 3
e. 4
f.

5

Strongly
Not
Disagree Disagree Sure
I pack Sweets (e.g. cookies, cake, ice
cream, candy) in my preschool child’s lunch because:
53. they are good for health.
1
54. they taste good.
1
55. they are inexpensive.
1
56. they are easy to prepare.
1
57. I grew up eating them.
1
58. of their vitamins and minerals.
1
59. I like to eat them.
1
60. my preschool child like to eat them.
1

2
2
2
2
2
2
2
2
Strongly

3
3
3
3
3
3
3
3

Agree

Strongly
Agree

4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5

Strongly
Disagree
Agree
61. If I wanted to I could easily pack 1 serving of
sweets in my preschool child’s sack lunch every day.
62. Most people who are important to me think
I should pack 1 serving of sweets in
my preschool child’s sack lunch every day.
63. My child’s teacher(s) at my child care center
think that I should pack 1 serving of sweets in my
preschool child’s sack lunch every day.
64. My preschool child thinks that I should pack 1
serving of sweets in their sack lunch every day.
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1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

65. I intend to pack a serving of sweets in my preschool child’s sack lunch _________ days each
week.
a. 0
b. 1
c. 2
d. 3
e. 4
f.

5

Strongly
Not
Disagree Disagree Sure
I pack Chips (e.g. potato chips, corn chips,
cheese puffs) in my preschool child’s lunch because:
66. they are good for health.
1
67. they taste good.
1
68. they are inexpensive.
1
69. they are easy to prepare.
1
70. I grew up eating them.
1
71. of their vitamins and minerals.
1
72. I like to eat them.
1
73. my preschool child like to eat them.
1

74. If I wanted to I could easily pack 1 serving
of chips in my preschool child’s sack lunch
every day.
75. Most people who are important to me think
I should pack 1 serving of chips in
my preschool child’s sack lunch every day.
76. My child’s teacher(s) at my child care center
thinks that I should pack 1 serving
of chips in my preschool child’s sack lunch
every day.
77. My preschool child thinks that I should pack
1 serving of chips in their sack lunch
every day.
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2
2
2
2
2
2
2
2

Strongly
Disagree
1

3
3
3
3
3
3
3
3

Agree

Strongly
Agree

4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5

2

3

4

Strongly
Agree
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

78. I intend to pack a serving of chips in my preschool child’s sack lunch _________ days each
week.
a. 0
b. 1
c. 2
d. 3
e. 4
f.

5

79. For me to pack 1 serving of vegetables in
my preschool child’s sack lunch is:
80. For me to pack 1 serving of fruit in
my preschool child’s sack lunch is:
81. For me to pack 1 serving of whole grains
in my preschool child’s sack lunch is:
82. For me to pack 1 serving of proteins in
my preschool child’s sack lunch is:
83. For me to pack 1 serving of sweets in
my preschool child’s sack lunch is:
84. For me to pack 1 serving of chips in
my preschool child’s sack lunch is:

Extremely
Difficult
1

2

3

4

Extremely
Easy
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Very Sure I think Not
I cannot I cannot Sure
How sure are you that you can:
85. regularly tell your preschool child you like
fruit for lunch every day?
86. regularly tell your preschool child you like
vegetables for lunch every day?
87. regularly tell your preschool child you like
whole grains for lunch?
88. regularly encourage your preschool child
to eat fruit at dinner?
89. regularly encourage your preschool child
to eat whole grains at dinner?
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I think Very Sure
I can
I can

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

90. regularly encourage your preschool child
to eat vegetables at dinner?
91. regularly insist that your preschool child
try a bite of a new fruit at dinner?
92. regularly insist that your preschool child
try a bite of a new vegetable at dinner?
93. regularly insist that your preschool child
try a bite of a new whole grain food at
dinner?

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

94. Are you familiar with MyPyramid for preschoolers?
_______ yes _________no
95. Based on MyPyramid for preschoolers, the suggested serving size of vegetables is:
a. ¼ cup
b.

1/3

cup

c. ½ cup
d. ¾ cup
96. Based on MyPyramid for preschoolers, the suggested serving size of fruits is:
a. ¼ cup
b.

1/3

cup

c. ½ cup
d. ¾ cup

97. According to MyPyramid for preschoolers, what is the amount of vegetables that preschool
children should eat each day?
a. 1 cup
b. 1- 1 ½cup
c. 1 -2 cups
d. 2 cups
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98. According to MyPyramid for preschoolers, what is the amount of fruits that preschool
children should eat each day?
a. 1 cup
b. 1- 1 ½cup
c. 1 -2 cups
d. 2 cups

99. According to MyPyramid for preschoolers, how many oz. of grains should preschool
children eat each day?
a. 2-4 oz
b. 3-5 oz
c. 4-6 oz
d. 5-7 oz

100. According to MyPyramid for preschoolers, how much milk should preschool children
drink every day?
a. 1 cup
b. 1 ½cup
c. 2 cups
d. 2½ cups

101. According to MyPyramid for preschoolers, the food group that preschool children should
receive the least number of servings from each day is:
a. Fruit
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b. Vegetables
c. Meat and beans.
d. Fats.
e. Dairy.
102. According to MyPyramid for preschoolers, what percent of your preschool child’s grain
intake should be whole grains?
a. 25% of all grain servings
b. 33% of all grain servings
c. 50% of all grain servings
d. 75% of all grain servings

Extremely
Harmful
1

103. Packing 1 serving of vegetables in my
preschool child’s sack lunch everyday is:
104. Packing 1 serving of fruit in my
preschool child’s sack lunch everyday is:
105. Packing 1 serving of whole grains in my
preschool child’s sack lunch everyday is:

2

3

4

1

2

3

4

5

1

2

3

4

5

Extremely
Foolish
1

106. Packing 1 serving of vegetables in my
preschool child’s sack lunch everyday is:
107. Packing 1 serving of fruit in my
preschool child’s sack lunch everyday is:
108. Packing 1 serving of whole grains in my
preschool child’s sack lunch everyday is:

3

4

1

2

3

4

5

1

2

3

4

5

1

58

Extremely
Wise
5

2

Extremely
Unpleasant
1

109. Packing 1 serving of vegetables in my
preschool child’s sack lunch everyday is:
110. Packing 1 serving of fruit in my
preschool child’s sack lunch everyday is:

Extremely
Beneficial
5

2

3

4

2

3

4

Extremely
Pleasant
5
5

111. Packing 1 serving of whole grains in my
preschool child’s sack lunch everyday is:

1

Extremely
Stressful
1

112. Packing 1 serving of vegetables in my
preschool child’s sack lunch everyday is:
113. Packing 1 serving of fruit in my
preschool child’s sack lunch everyday is:
114. Packing 1 serving of whole grains in my
Preschool child’s sack lunch everyday is:

2

3

4

1

2

3

4

5

1

2

3

4

5

116. Total number of children in your household ___________________
117. Your relationship to the child: Please circle only one response.
a. Mother
b. Father
c. Stepmother
d. Stepfather
e. Other (please indicate) _____________________

b. Male
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Extremely
Agreeable
5

3

115. Number of people in your household ____________________

a. Female

5

2

Demographics

118. Your sex: Please circle only one response.

4

119. Your age ______________________
120. Your height ________ft. _______ in.
121. Your weight ________________lbs.
122. Your current marital status: Please circle only one response.
a. Single, never married
b. Married
c. Separated
d. Divorced
e. Widowed
f.

Living with partner

123. Your highest level of education: Please circle only one response.
a. Completed some high school, but no degree
b. Completed high school or equivalent
c. Post high school, business or trade school
d. Completed some university/college, but no degree
e. Completed university/college
f.

Some graduate/professional school but no degree

g. Completed graduate/professional school
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124. Estimate your annual family income: Please circle only one response
a. Less that $20,000
b. $20,000 - $40,000
c. $40,000 - $60,000
d. $60,000 - $80,000
e. $80,000 - $100,000
f.

$100,000 – and above

125. Your racial/ethnic background: Please circle only one response or write in the correct
answer.
a. American Indian or Alaskan Native
b. Asian or Asian American
c. Black. African American, non-Hispanic
d. Hispanic or Latino American
e. Middle Eastern or Middle Eastern American
f.

Pacific Islander

g. White European American or non-Hispanic
h. Other (please specify) ______________________
126. Current employment status: Please circle only one response or write in the correct answer.
a. Unemployed
b. Part-time
c. Full-time
d. Retired
e. Homemaker
f.

Other (please specify) ____________________
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Food Observation Record
____ of _____

Page

Center _________________________
Child’s ID #: ______________________
Lunch Container: ____________________________________
number_________________
Food
Group

Food item
(w/brand
name

Amount
packed

Amount
eaten

# of
servings

Date: __________________
Ice pack: Y_____ N_____

Method
packed
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Cooked
or Raw

Color

Shape

Texture

Temperature
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64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141
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