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ABSTRACT
Introduction: Overweight and obesity rates have doubled among adults and tripled among
children in the United States over the past 30 years. Excess intake of dietary fat is one potential
cause of obesity, and identifying risk factors of high fat intake could assist treatment efforts.
Polymorphisms of a gene, TAS2R38, are closely related to differences in the ability to taste a
related thiourea compound, 6-n-propylthiouracil (PROP). PROP taster status has been associated
with fat detection, fat preference, and body weight. The aim of this study is to explore the
relationship between children’s PROP taster status, reported fat preference, fat intake, and body
weight.
Methods: Thirty-eight 7-9-year-olds participated in a 1-hour session in State College,
PA. Anthropometric data were taken and recorded, and PROP taster status was assessed as ability
to taste a common screening solution. Both parents and children completed questionnaires
related to dietary fat intake and liking.
Results: Children were classified as nontasters (n=18) or tasters (n=20). Independent ttests showed that there was a significant relationship between PROP taster status, and children’s
reported intake of high-fat foods (p=0.04). There was a significant relationship between PROP
taster status and children’s reported acceptance for high-fat foods (p=0.01) such that nontasters
reported higher acceptance.
Conclusions: Preliminary data suggest that genes can influence our liking and intake of
dietary fat. Additional studies are needed to determine if these relationships contribute to obesity.
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Introduction
Prevalence and Consequences of Childhood Obesity
Weight gain, leading to overweight/obesity, is caused by energy imbalance between
dietary intake and energy expenditure, but the cause of this imbalance is uncertain 1. Obesity is
very complex because its etiology does not stem from one particular source. There are a large
number of factors that contribute to weight gain and obesity, such as genes, consumption of
energy-dense foods, portion size, sugary drinks, decreased physical activity, and other
environmental contributors such as fast-food restaurants, snacking and TV viewing 2. Genetic
heritability can play a role in determining susceptibility to the food environment. Twin studies
have shown that heritability accounts for as much as 60 – 90% of variation 3. In addition,
physical activity has decreased over the years, in part due to increased television viewing. There
has also been a noted increase in energy intake, which could be due to increased portion size,
energy density, and decreased nutrient density 4. Other factors related to obesity include cultural
dietary patterns, peers and social groups, and socioeconomic status 5.
Childhood obesity is a major concern because it predicts weight status later in life.
According to longitudinal growth data from the National Institute of Child Health and Human
Development (NICHD) Study of Early Child Care and Youth Development, children who hit the
overweight category at least once during preschool were more than five times as likely to be
overweight at age 12 than those who were below the 85th percentile for BMI 6.
Although the prevalence rates have leveled off since the increase in the past 30 years,
there is still much concern. The current generation of children is predicted to be the first whose
life expectancy will not exceed that of their parents, and this is primarily attributed to obesity-
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related chronic diseases. Not only will children in this generation expect to live shorter lives, but
they will also have poorer quality of health 7.
There is a lack of understanding on the causes of this disease, and to what degree they
influence the development of obesity. A major problem with the early onset of obesity in
children is that it is very difficult to treat, and relapse rates are high. The reason might seem to be
attributed to a lack of motivation, but many additional contributors include genetic background,
adaptive changes in basal metabolic rate that occur with weight gain, and differences in the
function of hunger and satiety hormones 8. Body regulation is very complex, and when someone
loses 10% of their weight, energy expenditure decreases along with basal metabolic rate, making
it substantially difficult to maintain the current weight 8. In addition to homeostatic regulators,
obesity can also result due to differences in hedonic or reward-based mechanisms that increase
motivation to consume palatable foods. Since childhood obesity treatment is so challenging, it is
necessary to prevent children from becoming obese in the first place. In particular, research is
needed to understand how early risk factors for weight gain might be identified, so that
interventions can be targeted to prevent obesity 1.

Relationship between Fat Intake, Dairy Intake and Obesity
Increasing healthy food consumption and decreasing unhealthy food consumption may
decrease one’s risk for obesity. It is thought that increasing dairy consumption can improve
weight status and nutrient intake. Studies have shown that a high consumption of milk and dairy
products may have protective effects against coronary heart disease (CHD), stroke, diabetes, and
cancers, diseases that are also associated with obesity 9. Milk contains key nutrients such as
protein, calcium, vitamin D, phosphorous, folate and potassium, and low-fat and skim milk
contains little fat. Milk yields 8 grams of protein per serving, therefore it keeps the consumer
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more satiated than beverages such as soda or fruit juice. Milk is thought to have a protective
effect against weight gain by reducing lipogenesis and increasing lipolysis 10. One hypothesis is
that the metabolic shift is as a result of high calcium intake, leading to low intracellular calcium
11

. The low intracellular calcium promotes lipolysis. This hypothesis, however, is somewhat

controversial.
Unfortunately, the majority of Americans do not meet the Recommended Dietary
Allowance (RDA) for dairy. According to Dietary Guidelines for Americans (DGA), 80% of
men and 90% of women do not meet the minimum daily requirements 10. Also, only about one
third to one half of American children consume the recommended servings 12. There could be
many reasons as to why people are not meeting the requirements. One possibility is that intake of
sugar sweetened beverages displaces milk and dairy consumption in children. Large shifts in
beverage consumption among children aged 2 to 18 years have been observed, with an increase in
soda and fruit drinks and a decrease in milk consumption 13. Soda accounts for a decent
percentage of caloric consumption in the U.S. diet. In 2003-2004, soft drinks contributed to 50%
of caloric beverage intake in girls and 34% of caloric beverage intake in boys 11. Since soda
provides only empty calories and no nutrients, and it is highly palatable, it can lead to poor
quality diets and excess weight gain. In a large study on children in Italy, a significant inverse
relationship was found between BMI and frequency of milk consumption, including whole milk
14

. However, a longitudinal study of girls between the ages of 8 and 12 showed that BMI did not

change as a result of increased milk consumption 15. A longitudinal study with children aged 2-5
years found that calcium and servings of dairy were associated with lower body fat 16. Many
other studies have found an inverse relationship between BMI and milk consumption, therefore it
may be preventative against weight gain and obesity 17,18.
Flavored milk is a nutritious alternative that is effective at getting children to consume
more dairy, even though it has more added sugar than regular milk. In a large cohort study done
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by the National Institutes of Health (NIH) that collected 24-hour recalls from 7,557 children,
those that consumed flavored milk consumed more than those that consumed regular milk. Also,
the flavored milk drinkers did not have higher BMIs or higher added sugar intakes than the
regular milk drinkers 12. Another study looked at the reasons why children prefer these
respective milks, whether it be taste or health. The 8-13-year-olds reported that health and taste
are both reasons they choose their foods. However, although they reported health as a
contributing factor, they consumed more flavored milk than regular milk, even though they knew
that regular milk was healthier (due to less added sugar). Clearly, taste is a stronger motivator
than health in children 19.

Relationship between Taste Preferences, Fat Preferences and Obesity
It has been shown through many studies that taste is a major driver of food choice,
particularly in children 20. Energy-dense foods that contain sweets and fat, are universally rated
as more palatable than many nutrient-dense foods, like fruits and vegetables 21. It has been noted
that children consume nearly 40% of their energy from added fats 22. Heightened responsiveness
to palatable foods is a potential contributor to the development of obesity 23. The heightened
responses may result in higher fat intake than in lean individuals. There is a positive correlation
between total fat intake and obesity 24,25.
There are factors that drive fat intake including palatability and taste. Rat studies have
shown through a simple two-bottle preference test that animals show a spontaneous preference
for lipid-rich solutions compared to those that try to mimic the same texture with the aid of
xantham gum 26,27. A two-bottle preference test is a popular protocol used in rats to measure
preference in a free-choice environment. The rats could not be tricked into liking the xantham
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gum concoction, but were readily driven to prefer lipid-rich solutions without any preconditioning or learning.
This strong preference for high-fat foods is innate. Studies that looked at neonatal and
adult rats that had no prior experience with corn and mineral oil showed that there was an
unlearned attraction to the orosensory properties upon initial exposure 28. However, preference
for fat is also a learned process by means of repeated exposure and positive conditioning to
develop stronger preferences. Rats developed a greater preference for high-fat food with repeated
testing 24. Studies in humans have shown that repeated consumption of high-fat foods results in
increased hedonic preference and that repeated exposure is enough to shift these taste preferences
25,29

. The high palatability associated with dietary fat is thought to be influenced by the

“metabolic fullness” of this nutrient; fats are efficiently absorbed and stored and they are the most
energy dense nutrient (9 kcal/gram) which contributes to post-ingestive conditioning of fat
preferences 30. In general, dietary fats have an inverse relationship in terms of palatability and
satiability 31. Fats are absorbed and stored well, but are not as satiating as proteins 32, which is
one reason why increased intake can lead to body fat accumulation and weight gain.
The consumption of fats in the context of foods is thought to be very rewarding as well,
and this can contribute to excess consumption and weight gain. Consumption of palatable, highfat foods activate the brain’s reward centers. Areas of the brain that are activated in response to
hedonic pleasure include the striatum, insula, anterior cingulate cortex, ventral tegmental area and
substantia nigra 33. The neurotransmitter dopamine is released in response to ingestion of
palatable foods 33. After Drewnowski et. al looked at the effects of opioid antagonists, they
concluded that opioid peptides may be involved with taste responses to foods high in sugar and
fat 21. Another study that involved an fMRI paradigm found that the amygdala and the anterior
cingulate cortex were activated upon fat delivery to the tongue, areas of the brain that are
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involved with the reward system 34. Therefore, the rewarding attributes of these foods reinforce
continued fat consumption.
Another mechanism that may be involved in sustaining high levels of dietary fat
consumption has been discovered by Russell Keast and colleagues. They have shown inverse
associations between oral fatty acid sensitivity and fat intake and body weight in humans 35–37.
They hypothesize that excess oral sensory stimulation from fats can lead to a decrease in the
sensory response, leading to a heightened oral threshold. More fats are then required to elicit a
comparable sensory response 36. After a 4-week intervention in which lean and overweight/obese
participants were randomly assigned to consume either a high-fat or a low-fat diet, the
overweight/obese individuals consuming the high fat or a low-fat diet group did not show reduced
sensitivity and elevated threshold for fat, but the lean group did. The authors attributed these
findings to the fact that overweight/obese individuals had already been adapted to a high-fat diet,
whereas the lean group adapted with reduced sensitivity and elevated fat threshold. However, the
overweight/obese low-fat group placed on the low-fat diet showed improvements in oral fat
sensitivity across the study, suggesting that individuals can adapt to a lower fat diet even if they
are accustomed to consuming higher fat levels 37. This study brings light to the phenomenon of
gustatory adaptation, and suggests that high-fat consumption can reduce oral sensitivity to dietary
fat, and therefore facilitate continued high-fat consumption and the development of obesity.

How Taste Preferences for Fat are Formed
Humans can detect five tastes: sweet, sour, salty, bitter, and umami 38. The detection of
fat has always been thought to be mediated by an orosensory response from olfaction and
somatosensation, but recently, studies have suggested a possible taste response to fatty acids
29,39,40

. It had been assumed for years that fat did not affect taste receptor cells, but was perceived
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by textural properties, such as “mouthfeel” and “oiliness” 24. More recent experiments have
shown that a chemosensory signal on taste buds is involved in responding to and detecting free
fatty acids in foods, particularly long chain fatty acids 41. Perception of fat, therefore, is multimodal and relies on a combination of textural, olfactory, nocioceptive, thermal, and gustatory
modalities 42. Both rat and human studies support this hypothesis. When textural, olfactory and
postingestive cues were suppressed, rats still developed preferences for soy-bean oil, suggesting
that the taste system may be involved in this process 43. This phenomenon indicates that taste is
involved in the hedonic preference for fats in animals. Humans have reported taste effects from
unoxidized saturated and unsaturated fatty acids when odor, texture, and visual cues were
minimized 44. The perception of fat is clearly a complex process and new research is shedding
light on taste’s role.
There are two reported mechanisms by which fatty acids are detected. The first is the
oral cavity. Studies have shown that humans can detect free fatty acids in the oral cavity when
nongustatory cues are minimized 45. Intensity ratings differed among stearic, lauric, and caproic
free fatty acids in regards to fungiform, foliate, and circumvallate papillae, showing that fat
detection is dependent on tongue sites 46. Taste is mediated by taste receptor cells located on the
taste buds, in which the highest density occurs on the funfiform, foliate, and circumvallate
papillae. The proposed cellular mechanism by which oral sensation occurs involves an
interaction between the tastant and ion channels or receptors, leading to a depolarization, an
increase in Ca2+, and transmitter release 45.
The second mechanism by which fat is detected is in the gastrointestinal tract, and is
receptor-mediated. The receptors for short, medium, and long-chain fatty acids promote the
secretion of hormones when stimulated, such as CCK, PYY, and GLP-1 47. Differences in these
receptors is thought to influence fat consumption and intake through post-ingestive learning.
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Fat may also play a role in overriding satiety signals (with a purpose of cessation of a
meal) and promoting overeating. Postoral actions of fats can stimulate eating and increased food
preferences, a term Sclafani has coined “appetition” 48. Appetition can inherently lead to weight
gain and obesity.

Genetic Contributors to Fat Preference
There is a wide range of variation among humans for fat detection and preferences.
Mattes et. al concluded that there is marked individual variability in the detection of free fatty
acids such as linoleic, stearic, lauric and caproic acids suggesting that genetics might be involved
46

. An example of variation of a gene that influences flavor detection is CD36, an integral

membrane glycoprotein. It is a scavenger cell surface membrane receptor protein that binds long
chain fatty acids and saturated fats 46. CD36 knock-out mice have demonstrated its function in
fatty acid transport and metabolism, especially for tissues in demand of long chain fatty acids 45.
CD36, along with other protein receptors GPR40 and GPR120, are expressed in the mouth and in
the gastrointestinal tract. Variations in these genes could result in variation of oral fat
discrimination and detection 49.
It has been shown that non-discriminators (individuals who are poor at discriminating
differences between high and low-fat stimuli) consume fats more frequently than fat
discriminators 49. Non-discriminators could be at risk for weight gain and obesity because of
their heightened fat intake. Stewart et. al characterized individuals as hyposensitive or
hypersensitive to fatty acids in terms of threshold detection. They found that hypersensitive
subjects consumed less dietary fat and had lower BMIs than the hyposensitive subjects 36.
Therefore, genetic and phenotypic variation of fat detection is a good way to assess an
individual’s likelihood to overconsume fats 50. Susceptible individuals to weight gain have a
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stronger preference for fats and greater intake 2. Knowing which individuals, depending on a
variety of states and traits, are more susceptible to weight gain will aid in the prevention and
treatment of obesity 2.

PROP Taster Status and Fat Intake Behaviors
Another gene that influences flavor detection is the taste receptor for the bitter compound
phenylthiocarbamide, TAS2R38. There are 25 bitter-taste receptor genes, and TAS2R38 is one of
the most studied 51. Polymorphisms of TAS2R38 are closely related to differences in the ability to
taste a related thiourea compound, 6-n-propylthiouracil (PROP) 52. TAS2R38 accounts for as
much as 85% of phenotypic variations of the bitter chemical phenylthiocarbamide (PTC),
explaining why single nucleotide polymorphisms (SNP) of this gene can lead to variation in taste
perception of this compound 52. TAS2R38 encodes a bitter taste receptor (G-protein coupled
receptor) that partially binds to PROP 53. Phenotypically, individuals can be divided into three
groups based on their oral sensitivity to PROP: nontasters, medium tasters, and supertasters.
These phenotypic groups correlate with genetic haplotypes of TAS2R38: AVI/AVI, PAV/AVI
and PAV/PAV for nontasters, medium tasters, and supertasters, respectively. Supertasters
perceive PROP to be extremely bitter, and they are more likely to reject bitter foods such as
cruiciferous vegetables54. Medium tasters perceive PROP to be somewhat bitter, and nontasters
do not perceive the taste of PROP unless the concentrations are very strong. Thirty percent of US
adults and children are nontasters, forty to fifty percent are medium tasters, and thirty percent are
super tasters 53,55. From an evolutionary perspective, the polymorphisms are thought to be an
adaptive response to enhance bitterness detection, a taste associated with poisons or toxins 56.
However, what was once adaptive may now be a disadvantage, because it may be a factor in
preventing people from eating plants from the Brassica family, such as spinach, broccoli, and
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cabbage. Differences in this phenotypic marker influence perception in taste and may have
implications related to eating behavior.
Researching the relationship between PROP taster status and body weight is a
longstanding research topic, with mixed results. Tepper and Nurse reported an inverse
relationship between PROP taster status and BMI in males, but not females 53. However, in a
study of adult women, there were no significant differences between PROP taster status and BMI,
and no differences in energy consumption and intake 57. Also, Goldstein et. al found significant
results with taster status and energy intake, however no relationship to BMI. They looked at
children of participants for another study, and found that nontasters consumed about 300 kcals a
day more than tasters 58. Although there was no reported relationship with PROP status and BMI,
if nontasters continue to consume an additional 300 kcals a day, this will lead to eventual weight
gain, putting them at risk for obesity. In addition, Keller et. al conducted a study with preschool
children and reported an inverse relationship between PROP taster status and BMI percentile in
boys, however the opposite was found in girls 55. One possibility is that there are environmental
covariates that influence the relationship between PROP status and body weight that may explain
some of these discrepancies. In a follow-up study, Keller and colleagues categorized 4-6-yearold children by their built environments with respect to food availability 59. Nontaster children
who lived in unhealthy food environments had BMI-for-age percentiles that averaged over the
95th%, and this was significantly greater than nontaster children who lived in healthy
environments, or tasters who lived in both healthy and unhealthy food environments. It is
important to consider both environmental and genetic contributors together in order to understand
how PROP status relates to obesity.
In addition to body weight, several studies have examined the role of PROP status in
children’s preferences for high-fat foods. In one study, hedonic preference was measured by
assessing “order of choice” of eight food items. Cheese was selected significantly earlier in
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nontasters than tasters, and conversely, milk was selected significantly later in nontasters than
tasters 60. In another study, Keller et. al found that nontaster children liked American cheese
more than taster children, and nontaster girls liked whole milk more than taster girls. Also,
nontaster girls reported higher intake of discretionary fats than taster girls 54. However, studies of
PROP taster status and fat preference in children are relatively scarce, and it is crucial to conduct
this research in order to better understand this phenotype.
Nontasters have shown a decreased ability to discriminate liquid fats in dairy and
discretionary fats than tasters. Differences were found in preference of whole fat milk, cheese,
and discretionary fat intake 60,61. Whether the ability to discriminate fats influences fat intake has
not been concluded. One hypothesis is that since nontasters have a decreased ability to detect fat
differences, they require a higher amount of fat to achieve hedonic rewards for eating. Stewart
and colleagues also support this hypothesis, that decreased oral detection of fats is associated with
higher preference 35,36,50.

Study Aims and Hypotheses
The aim of the present study is to explore the relationship between children’s PROP
taster status and reported fat preferences, fat intake, and body weight. The first hypothesis is that
PROP status will interact with child gender to influence body weight status, as reported in
previous studies by Keller et. al 55,62. The second hypothesis is that the nontasters will report
greater consumption of dietary fat than tasters. The third hypothesis is that nontasters will show
greater reported preference of high-fat dairy products than tasters.
Since there have been previous discrepancies as to whether this phenotypic marker
influences weight status, food intake, and food acceptance especially in children, this study seeks
to develop a better understanding of these variables. Exploring these relationships will help to
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identify more sensitive markers of weight gain in early childhood. If genetic markers of early
risk for obesity can be identified, they can contribute to more targeted and effective health
behavior interventions. Also, the long-term significance of these results will be a better
understanding of the genetic contributors to fat intake behaviors in children.

13

Methods

Participants and Recruitment
Thirty-eight 7-9-year-old children were recruited and participated in this study, 18 boys
and 20 girls. Children were recruited from the State College area from advertisements approved
by The Pennsylvania State University Institutional Review Board. Participants were recruited
with use of websites such as Craigslist, volunteer websites, utilization of the FIRST Families
Database, and flyers. The FIRST Families Database collects contact information from people in
the central PA area who have children in the age range for this study. The flyers used contained
the title, “Research Study for 7-9-year-olds” and were posted on bulletin boards in academic
buildings and private businesses in the State College area. Flyers also included information about
the purpose of the study, compensation, and a summary of the criteria.
Parents who were interested in the study called the laboratory and were given a summary
of the purpose of the study, duration, and their involvement. If they were still interested, the
phone screening began. Individuals were excluded if they had food allergies (lactose
intolerance), red/green colorblind, were currently taking medications that could affect taste, body
weight, or appetite, had learning disabilities, and had metal in or on the body. Parents gave
written informed consent for their child’s participation and children gave verbal assent. Protocols
were approved by The Pennsylvania State University’s Institutional Review Board. Families
received monetary compensation for participating in the study.
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Experimental procedures
Children and at least one parent/guardian attended the Metabolic Kitchen and Children’s
Eating Behavior Laboratory at The Pennsylvania State University in Chandlee Laboratory for the
first of four visits to complete this cross-sectional study. The first visit- which will be the focus
of the current report- lasted 45 minutes to one hour.
Questionnaires
After obtaining consent, parents completed study questionnaires related to fat preference
and intake of the parent and child. A total of 7 questionnaires were filled out by the parents. The
first was the Parent Questionnaire, asking general health-related information about the parent(s)
and child. The second questionnaire was the Infant Feeding Questionnaire (IFQ). The IFQ
looked at the relationship between infant feeding practices and childhood eating and obesity.
Questions were asked related to breast feeding or formula feeding, as well as foods eaten during
pregnancy and one year following. The third questionnaire was the Food Preference
Questionnaire-child (FPQ-child), a 19-item questionnaire that asked the parents what their
children’s preferences were for specific foods in relation to high-fat/low-fat. It also asked which
versions are eaten more often, if at all. The fourth questionnaire was the Food Preference
Questionnaire-parent (FPQ-parent). It was the same questionnaire as the FPQ-child, except
parents report fat preferences for themselves rather than their child. The fifth questionnaire was
the Child Feeding Questionnaire (CFQ). The CFQ is a 31-item questionnaire that assesses
parental feeding attitudes (e.g. pressure to eat, restriction of high-fat foods). The sixth
questionnaire was the Child Eating Behavior Questionnaire (CEBQ). The CEBQ was a 35-item
questionnaire that asked parents about their children’s attitudes and behaviors towards food.
Subscales from this questionnaire include food responsiveness, slowness in eating, and satiety
responsiveness. The seventh questionnaire was the Fat Intake Questionnaire (FIQ). This 17-item
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questionnaire asked the parent how many times per week he/she regularly eats certain foods. It
also asked methods of preparation of specific foods. Scores were calculated to determine the
level of fat in the diet (low, low to moderate, moderate, moderate to high and high).

Anthropometric measures
While the parent filled out the questionnaires, the child was asked to remove shoes and
socks for measurement of weight and height by using a standard balance scale Tanita Body
Composition Analyzer HD-351and stadiometer, respectively. Body fat percent was also
measured using a Tanita Body Composition Analyzer BF-350 scale, but this was only completed
on a subset of participants because it was integrated into the protocol at a later time.

PROP taste test
Children were classified as tasters or nontasters based on their ability to taste a solution
of 56µmol/L PROP in distilled water. If it tasted like water, and/or did not taste bad, the child
was classified as a nontaster. If it tasted bitter and/or bad, the child was classified as a taster.
This is a validated screening procedure used in previous studies from this laboratory 54.
Saliva Expectoration
After tasting the PROP solution, children were asked to spit about 1mL of saliva into an
Oragene DNA OG-250 kit. The Oragene DNA OG-250 kits are self-collection kits that collect
and stabilize saliva collections. These saliva samples will be sequenced at a later time to look at
polymorphisms in CD36 and TAS2R38 (these findings will be reported in a separate paper).
Children had as much time as they needed to expectorate saliva into the Oragene kit. If they had
trouble producing the saliva, they were given a mint in an effort to stimulate saliva production.
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Child Questionnaires
Once children completed the saliva expectoration, they were given two questionnaires by
the research assistant. The first questionnaire was the Child Preference Questionnaire (CPQ).
This questionnaire assessed children’s preferences for high- and low-fat dairy products. Children
were asked to mark on a scale how much they liked the food items, all the way to the left being
extremely dislike and all the way to the right being extremely like. This particular questionnaire
is a visual analogue scale (VAS) with a range from 0mm to 150 mm, with higher scores
corresponding to greater preference. Participants were tested to make sure they understood the
scale by listing foods they liked and disliked and pointing to where they were on the scale. If
children misunderstood the use of the scale, they were given the explanation and instructions
again. To convert the scaled data to quantitative ratings after the study visit, researchers
measured the child’s marking on the VAS from the left anchor to the nearest millimeter and
retained these measures for the analysis. An additional questionnaire asked children to report
how often they consumed the same dairy foods in the CPQ.
The Fat Screening Questionnaire (FSQ) was used as a measure of children’s dietary fat
preference and usual consumption. The FSQ was a 20-item questionnaire that asked children
how many times they had eaten specific food items in the past seven days. Some examples of
foods that were included in this questionnaire are chicken fingers, macaroni and cheese, hot dogs,
pizza, ice cream, and cake. Scores were added up to determine level of fat in the diet.
Categorical options on this scale were: didn’t eat it at all this week, had it once, two to three
times, four to six times, once or twice each day and more than twice each day. Scores were
added up to determine overall reported level of fat intake in the diet.

Statistical Analysis
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Data were analyzed using SPSS for Windows, (SPSS, Inc., Chicago, IL). Descriptive
statistics (means, standard errors and frequencies) were generated for demographic subject
characteristics, including age, sex, PROP taster status and BMI z-score.
Spearman’s bivariate correlations between categorical variables were performed in order
to determine associations. Pearson’s correlations were tested between continuous variables.
Correlations were conducted between PROP taster status and Food Screening Questionnaire
score, PROP taster status and Fat Intake Questionnaire score, PROP taster status and BMI zscore, and PROP taster status and preference for types of milk. Correlations that were significant
(p<0.05) were followed up with scatterplots to test for outliers in the data. In addition,
correlations with p-values <0.10 were retained to include as covariates in the primary study
analyses.
Pearson’s Chi square analysis was also conducted on specific food items from the FSQ.
Butter and Vanilla pudding intake were further investigated to determine fat consumption as
either low or high. Chi square was significant at (p<0.05).
The primary hypotheses were tested using independent sample t-tests to identify
differences in fat liking ratings, fat intake ratings, and BMI z-score as a function of PROP status,
child gender, and their relationships. These tests were used for differences in continuous variables
between PROP tasters and nontasters and the variables listed above. Excel was used to create bar
graphs and scatter plots.
For all statistical tests, a P value of < 0.05 was the cutoff for significance. A P value of
>0.05 and <0.10 was a cutoff for a trend. All t-tests were two-tailed. Tukey’s test was used for
post hoc analyses where appropriate.

My Role
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The research for this thesis was part of a large study that will take place over three years.
This research comes from the first visit of a four-visit study. My role was to recruit participants,
run the first visit, enter data and perform data analysis.
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Results
Participant Descriptive Statistics
A total of 38 children participated in the first visit of this experiment. Of these
participants, 18 were boys and 20 were girls. The ages ranged from seven years old to nine years
old, with a mean ± SD age of 7.87 ± 0.78 years. There were 14 seven-year-olds, 15 eight-yearolds, and 9 nine-year-olds. See Figure 1 for a distribution of age.
In terms of PROP taster status, 18 participants were categorized as nontasters and 20
participants were categorized as tasters. See Table 1 for descriptive statistics.

Figure 1 – Age distribution of children enrolled in the study showed there were 14 seven-year-olds, 15
eight-year-olds, and 9 nine-year-olds
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Table 1 – Descriptive Statistics

Descriptive Statistics
Age
7
8
9
Gender
Male
Female
PROP taster status
Nontaster
Taster
BMI-percentile
BMI z-score

N
38
14
15
9
38
18
20
38
18
20
38
38

Mean
7.87
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
59.7
0.36

S.D.
0.78
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
26.51
0.98

PROP taster status and weight status
Relationships between PROP taster status and weight status are shown in Table 2. There
was no significant relationship between PROP and weight status (p=0.68). The range of BMI zscore across groups was from -2.61 to 2.41. A participant with a BMI z-score of 2.41 means that
he/she is almost 3 standard deviations away from the mean of a BMI percentile of 50%. The
mean BMI z-score across groups was 0.36 with a standard deviation of 0.98. The mean BMIpercentile across groups was 59.7%. The mean BMI-percentile of nontasters was 56.6% and the
mean BMI percentile for tasters was 62.5%. The BMI z-score of nontasters was mean ± SD of
0.25 ± 1.10. The BMI z-score of tasters was mean ± SD of 0.45 ± 0.90.
A two-way ANOVA was conducted to determine if there was an interaction between
PROP status and gender on children’s weight status. There were ten boys who were nontasters,
eight girls who were nontasters, eight boys who were tasters, and 12 girls who were tasters. The
BMI z-score for nontaster boys was mean ± SD of 0.016 ± 1.13. The BMI z-score for nontaster
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girls was mean ± SD of 0.54 ± 1.0. The BMI z-score for taster boys was mean ± SD of 0.494 ±
0.98. The BMI z-score for taster girls was mean ± SD of 0.452 ± 0.88. The ANOVA showed
that here was no significant interaction between PROP status and gender on children’s body
weight F(37,3) = 0.82, p-value = 0.37. Refer to Figure 3 to see that there is no relationship.

Figure 2 – Mean BMI z-score and PROP taster status showed that there was no relationship between
weight and PROP taster status.
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Figure 3 – BMI z-score and PROP taster status on sex showed that there was no relationship in regards
to sex.

PROP taster status and intake of fats
The range of the Fat Intake Questionnaire final score was from 13 to 40. The Fat Intake
Questionnaire score across groups was mean ± SD of 22.9 ± 5.7. There was not a significant
relationship between parents’ reporting of fat intake and PROP taster status.
There was a trend between PROP taster status and higher reported intake of high-fat dairy
products, including butter and pudding. The range of reported butter intake was 2 (once in a
while) – 4(always) and the range of reported vanilla pudding intake was 1(never) – 4(always).
Nontaster children reported greater butter and pudding consumption than tasters but the
relationship was not significant. An independent t-test on reported intake showed that nontasters
had a higher reported consumption of butter (M =3.20, SD = 0.6) than tasters (M = 2.8 SD = 0.7),
T(37, 3) = 1.63, p = 0.11. It is close to a trend but not significant. However, a chi square analysis
showed that there was a higher frequency of nontasters in the high consumption of butter
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category when compared to tasters (Chi sq.= 2.99), p=0.084. There were two nontasters who
reported low consumption of butter compared with 16 nontasters who reported high consumption
of butter. There were seven tasters who reported low consumption of butter compared with 13
tasters who reported high consumption of butter. Another independent t-test on reported intake
showed that nontasters did not have a significantly higher reported consumption of vanilla
pudding (M = 2.72 SD = 1.07) than tasters (M = 2.30 SD = 0.80), T(38) = 1.97, p = 0.28.
However, a Chi square analysis showed that there was a higher frequency of nontasters in the
high consumption of vanilla pudding category in comparison when compared to tasters (Chi
sq.=3.71), p=0.054. There were 7 nontasters who reported low consumption of vanilla pudding
and 11 nontasters that reported high consumption of vanilla pudding. There were 14 tasters who
reported low consumption of vanilla pudding and 6 tasters who reported high consumption of
vanilla pudding.
For a graph of reported fat intake and PROP taster status, see Figure 4. The Fat
Screening Questionnaire score overall was mean ± SD of 14.76 ± 6.6. An independent sample ttest indicated that there was a significant difference between tasters and nontasters in reported fat
intake. Nontaster children reported a higher fat intake (M=16.33, SD=8.0) than taster children
(M=13.35, SD=4.9) T(37,3)= 1.40, p=0.04.
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Figure 4 – PROP taster status and reported fat intake scoring showed that nontasters reported
significantly more fat intake than tasters.

PROP taster status and acceptance of fats
The range of the Fat Screening Questionnaire (FSQ) final score across groups was 5 to
33. The mean FSQ final score across groups was 22.9 with a standard deviation of 5.7. There
were significant relationships between PROP status and specific foods from the FSQ, including
skim milk, cream cheese, butter and American cheese.
There was a trend for PROP taster status to be associated with children’s liking of skim
milk, such that nontasters had a higher acceptance (M=119.9 SD=54.7) than tasters (M=79.1
SD=50.2), T(38) = 1.55 p=0.07.
There was a significant relationship between PROP taster status and cream cheese
acceptance. Nontaster children reported a greater liking of cream cheese (M=122.0 SD=42.7)
than taster children (M=98.1 SD=43.1), T(38) = 31.8, p=0.01. For PROP taster status and cream
cheese acceptance, see Figure 5.
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The acceptance for butter of nontasters was mean ± SD 111.1 ± 31.9. The acceptance of
butter for tasters was mean ± SD 98.1 ± 43.2, p=0.16. Acceptance for butter and PROP status
was not significant.
There was also a significant relationship between PROP taster status and acceptance of
American cheese. An independent t-test indicated that nontaster children had a greater liking for
American cheese (M=119.9 SD=50.6) than tasters (M=77 SD=54.7), T(38)= 2.50 p=0.02.

Figure 5 – PROP taster status and cream cheese acceptance showed that nontasters had a higher
acceptance for cream cheese than tasters.
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Table 2 – Mean differences and outcomes based on PROP taster status

Nontaster

S.D

S.E.

Taster

S.D.2

S.E.2

p-value

Overall
mean

BMI z-score (-2.61-2.41)

0.25

1.08

0.25

0.45

0.9

0.2

0.68

0.36

FIQ score (13-40)

23.1

5.4

1.3

22.7

6

1.35

0.86

22.9

FSQ score (5-33)

16.33

8

1.9

13.35

4.9

1.1

0.04

14.6

3.2

0.6

0.08

2.8

0.7

0.11

0.11

3.03

2.72

1.07

0.12

2.3

0.8

0.11

0.284

2.5

122

42.7

11.02

98.1

43.1

13.43

0.01

93.79

119.9

50.6

11.9

77

54.7

12.2

0.02

97.32

Variable (range)

butter intake (2-once in a
while-4-always)
vanilla pudding intake
(1-never – 4-always)
cream cheese liking
(0mm-150mm)
American cheese liking
(0mm-150mm)
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Discussion
Results of the study
The aim of the study was to explore the relationship between children’s PROP taster
status, reported fat acceptance, fat intake, and body weight. We hypothesized that nontaster
children would have higher BMI z-scores, higher reported fat intake and higher reported fat
acceptance. Two out of the three hypotheses were supported.
Body weight was not affected by PROP taster status. The BMI z-score of nontasters was
mean ± SD of 0.25 ± 1.10, while the BMI z-score of tasters was mean ± SD of 0.45 ± 0.90, p =
0.68. Although these findings are nonsignificant; the trend was to show that tasters, not
nontasters, had higher BMIs. These findings counter previous research that has found significant
relationships with PROP and body weight such that nontasters have higher BMIs 63. However,
Drewnoski et. al found no relationship between PROP taster status and body weight in adult
women 57. Also, child gender did not interact with PROP status to influence body weight, as has
been reported in previous studies by Keller and colleagues55,62. For the present study these data
are not surprising considering there was no reported significant relationship between PROP taster
status and body weight alone. In addition, the overall body weight variation in the sample was
small, whereas previous studies by Keller and colleagues have been done in ethnically diverse
samples with large body weight variations.
There are a few possible explanations as to why there was no relationship between PROP
taster status and body weight. One is the sample size. We were likely underpowered to test twoway interactions. Had there been more participants, there would have been a more representative
sample of the population. Also, the range of BMI z-score in this sample was from -2.61 to 2.41.
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However, the majority of participants were in the similar weight class, and there was not much
variation. A more varied sample might have yielded different results.
The second hypothesis was supported such that there was a trend for PROP taster status
to be related to reported fat intake in children. There was no effect of PROP status on parental
reported fat intake of their children. PROP status did impact children’s reports of their own fat
intake. There was a significant relationship between PROP taster status and the FSQ final score.
Nontaster children reported a higher fat intake than taster children. Also, nontaster children
reported a higher intake of the dietary fats butter and vanilla pudding than taster children, but
only butter was close to a trend (p=0.11). A Chi square analysis showed that there was a trend for
nontasters to report a higher intake of butter than tasters (p=0.084). The higher reported fat
intake in nontasters supports previous findings that nontasters have a higher intake of high-fat
foods 54. Given the relationship between dietary fat intake and chronic disease, these findings
should be followed-up to test for differences in metabolic parameters between tasters and
nontasters.
The third hypothesis was supported such that PROP taster status was significantly related
to children’s reported liking for high-fat foods. Nontasters reported a higher liking for cream
cheese than taster children. Nontasters had a higher liking for American cheese than tasters.
These findings are consistent with Keller et. al who found that nontaster children had a higher
acceptance of American cheese 54. There was no reported increase in acceptance of butter in
nontasters, however.
An interesting finding of this study was that there was a higher acceptance of skim milk
in nontasters (M=119.9 SD=54.7) than tasters (M=79.1 SD=50.2), p=0.07. This is contrary to
the hypothesis that tasters would have a higher acceptance for skim milk. One reason for this
discrepancy is the inability for this age group to distinguish whole milk from skim milk. Often,
parents will give children milk and they will know it as regular milk. If it is flavored, they can
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easily distinguish based on the color. Since skim milk and whole milk look relatively similar,
they may not have accurately answered the question.
Limitations
There are limitations to this study. One is the sample size. Since there were 38
participants, the sample size is pretty small, and we were likely underpowered to test all of our
hypotheses. Although there were significant findings in the present study, more participants are
needed to confirm the findings. Since these are preliminary results, the study is still going on and
data are still being collected.
Another limitation is the lack of diversity in the present sample of participants.
Recruitment for participants took place in State College, PA and most were Caucasian. Having a
more diverse sample yields results that are more representative of the population of the United
States overall. This is particularly true because there are large ethnically related differences in
sensitivity to PROP.
In terms of determining PROP taster status, the concentration used does not say anything
about children’s ability to taste PROP, or other bitter compounds, at suprathreshold
concentrations. The technique is validated and reliable 64, but it is not highly sensitive and cannot
classify differences between medium and super tasters.
Another limitation to the study is that the data obtained from children and parents is all
self-report. A more reliable method of measuring fat preference is to measure actual food intake
at a multi-item meal, in which participants are given a meal and food is weighed before and after.
The difference between the pre- and post-weight can be used to determine fat intake and
preference, and it is more objective than self-reports. In addition, people may have trouble
recalling food intake (in this study they recalled intake over the past week). Also, there may be
bias (especially with parents) in which they answer questions based on what they believe the
researchers are looking for. Although this is a limitation, the study will involve both tasting and
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rating preference of high-fat foods and a multi-item meal at a follow-up visit. These additional
measures will allow confirmation of the relationships reported here.
Conclusions

In conclusion, inherited sensitivity to thiourea compounds can influence our
acceptance and intake of dietary fat. The preliminary findings from this present study support
the theory that PROP taster status influences the ability to discriminate fat. This ability to
discriminate fat can in turn influence food preferences and intake. The study by Tepper and
Nurse is consistent with this notion after finding that adults who were less able to discriminate
salad dressings had a higher preference for the high-fat dressings 53. Therefore, PROP taster
status can contribute to intake and preference of high-fat foods, and may partially explain
population-level differences in fat preference and intake.
While the preliminary results of this study may have discovered more about the
relationship between PROP and dietary fat, there still remains contradictory findings with PROP
taster status, BMI and fat preference and intake. Therefore, there is an inherent a need for further
research. More studies should look at this relationship in adults. Also, studies should target
children, as this is a fairly new research topic. Sex differences in relation to body weight and
PROP status should also be sought, considering there has been a lot of controversy on this topic
55,65

. In addition, the design of the study could be altered to involve test-meals to reliably measure

dietary intake, rather than depending on reported intake from participants. The fact that 30% of
the population is characterized as nontaster reinforces that this phenotype should be better
understood 53,55.
Establishing the relationship between PROP and dietary fat may be a crucial step in the
fight against obesity. According to the Surgeon General, obesity is as preventable and causes as
many deaths as smoking 66.

Knowing the causes of obesity and the factors that influence an

individual’s susceptibility to the disease is a major step for prevention of this epidemic along with
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the countless health and medical consequences.

The fight against obesity is crucial due to its

influence on a third of the United States population. PROP’s role in fat intake and obesity is one
factor that could aid in the understanding of food behavior, weight gain and the potential
prevention of obesity.
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Appendix

Parent and Children Questionnaires

Parent Questionnaire
Please answer these questions as best you can so we can know a
little more about you and your child. If you feel uncomfortable answering
a question, you may leave it blank.
First, what is your relationship to the child?__________________
Please fill in the following information as accurately as you can:
Mother of child’s height: ______
weight: _______
Father of child’s height: ______
weight: _______
List the highest level of education completed for the child's:
1. Mother
a) 8th grade or below
b) Some high school
c) Completed high school
d) Some college
e) Completed college
f) Some graduate school
g) Completed graduate school
2. Father
a) 8th grade or below
b) Some high school
c) Completed high school
d) Some college
e) Completed college
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f) Some graduate school
g) Completed graduate school
3. Was your child breastfed? _____
If yes, for how long was he/she breastfed? _____
4. Who is primarily responsible for feeding your child?
Mother _____
Father _____
Both _____
Other (please state) _________
5. Was your child born pre-mature? _________
If yes, by how many weeks?___________
6. What was your child's birth weight?_________ Birth
length?____________
7. How many times has your child had an earache?
____ 0
____1-3
____4-6
____7-9
____More than 9 times
8. For the times when your child had an earache, how many times did you
take him or her to the doctor?
____0
____1-3
____4-6
____7-9
____More than 9 times
9. Are you or anyone in your household currently receiving Supplemental
Nutrition Assistance Program (SNAP) benefits (formerly known as Food
Stamps)?
a. Yes

34

b. No
c. Do Not Know
10. Is your child Hispanic or Latino?
a. Yes
b. No
11. What is the race of your child? (select all that apply):
a. American Indian or Alaskan Native
b. Asian
c. Black or African American
d. Native Hawaiian or Pacific Islander
e. White
Start here
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INFANT FEEDING QUESTIONNAIRE

The following questionnaire is part of a research study being done at St. Luke’s Roosevelt
Hospital looking at the relationship between infant feeding practices and childhood eating and obesity.
Please answer the questions in this survey to the best of your ability. In question #1, you will be asked to
report whether you (a) mainly breast-fed your child or (b) mainly formula-fed your child. Please answer
this question with the method you remember using most often in your child’s first year, even if you did
both. After answering question #1, go to questions #2-24 if you marked (a), or skip to questions #25-47 if
you marked (b). Thank you for your participation.
1. How did you feed your child during the first year (12 months) of their life?
a. Mainly breast- fed (Continue to Q#2)
b. Mainly formula- fed (Skip to Q#25)
If you chose “Mainly breast-fed” for question #1, continue to Q # 2. Otherwise, skip to
Q# 25:
2. How many months was breast- milk the only way you fed your child?
a. Less than 1 month
b. 1 – 3 months
c. 4-6 months
d. More than 6 months
e. Don’t remember
3. Did you smoke while breast-feeding?
a. Yes
b. No
4. Did you consume alcohol when breast-feeding?
a. Yes
b. No
5. Did you feed your child formula while breast-feeding?
a. Yes (Continue to Q#6)
b. No (Skip to Q#10)
If “yes” to Q#5, continue to Q#6. Otherwise, skip to Q #10:
6. How old was your child when you first fed him or her formula?
a. Less than 1 month
b. 1-3 months
c. 4-6 months
d. More than 6 months
e. Don’t remember
7. How many months was your child fed breast milk and formula at the same time?
a. Less than 1 month
b. 1-3 months
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c. 4-6 months
d. More than 6 months
e. Don’t remember
8. How many months total did you feed your child formula?
a. Less than 1 month
b. 1-3 months
c. 4-6 months
d. More than 6 months
e. Don’t remember
9. When you fed your child formula, what type of formula did you feed your child?
a. Milk- based formula (like Enfamil LIPIL, Similac Advance, and Good
Start
Supreme )
b. Soy- based formula (like Enfamil ProSobee, Isomil, and Good Start Supreme Soy)
c. Hydrolysate formula (like Nutramigen, Pregestamil, and Alimentum)
d. Other, please list _________________
10. How many months total did you breast- feed your child (including the time you
also giving them formula)?
a. Less than 1 month
b. 1-3 months
c. 4-6 months
d. More than 6 months
e. Don’t remember

were

11. Did you pump breast milk and feed your child this milk from a bottle?
a. Yes (Continue to Q#12)
b. No (Skip to Q#16)
If “yes” to Q#11, go to Q. 12. Otherwise, skip to Q# 16:
12. How old was your child when you first pumped breast milk?
a. Less than 1 month
b. 1-3 months
c. 4-6 months
d. Older than 6 months
e. Don’t remember

13. When you started to give your child pumped breast milk, how often did your child get
milk in this form (pumped milk in a bottle)?
a. Less than 1 time per day
b. 1 time a day
c. 2 times a day
d. 3 times a day or more
e. Don’t remember
14. How often did your child finish his or her bottle of breast milk?
a. Never
b. Rarely
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c. Sometimes
d. Often
e. Always
15. How often did you encourage your child to finish all of his or her bottle?
a. Never
b. Rarely
c. Sometimes
d. Often
e. Always
16. When breastfeeding, how often did your child let go of the breast by him or her-self?
a. Never
b. Rarely
c.. Sometimes
d. Often
e. Always
17. How old was your child when you stopped breastfeeding, including pumping breastmilk?
a.
b.
c.
d.
e.

Less than 1 month
1-3 months
4-6 months
More than 6 months
Don’t remember

18. How old was your child when you first fed them juice?
a. Less than 1 month
b. 1-3 months
c. 4-6 months
d. More than 6 months
e. Don’t remember

19. How old was your child when he or she was first given solid foods (eg. baby food or
cereal)?
a. 1-3 months
b. 4-6 months
c. 7-9 months
d. Older than 9 months
e. Don’t remember
20. What solid food did your child eat first?
a. Infant cereal
b. Pureed fruits (eg. peaches, pears, bananas, etc.)
c. Pureed vegetables (eg. carrots, green beans, potatoes, etc)
d. Pureed sweet foods (eg. puddings, ice cream, etc)
e. Don’t remember
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If you can remember any of the foods your child liked when he/she was a baby, can you please
list them:
______________________________________________________________________________
__________________________________________________________________
21. How did your child first react to solid foods?
a. Liked very much
b. Neutral (Neither liked nor disliked)
c. Disliked very much
d. Refused to eat it at first.
e. Don’t remember
22. During the time when you were weaning your child from the bottle or breast, how often
did they eat solid foods?
a. Less than once a day
b. Once a day
c. Twice a day
d. 3 or more times a day
e. Don’t remember
23. Currently, how willing is your child to try new foods?
a. Very unwilling to try new foods
b. Unwilling to try new foods
c. Neutral (Neither willing or unwilling)
d. Moderately willing to try new foods
e. Very willing to try new foods
24. Does your child have any food allergies?
a. Yes, please list ______________
b. No
If you circled in question #1 that you mainly breast-fed your child and have answered the
above questions you are finished with this part of the survey and do not need to answer questions #2547..
If you chose (b) “Mainly formula-fed”on question #1, begin here:
25. How old was your child when you first fed him or her formula?
a, Birth
b. Less than 1 month
c. 1-3 months
d. 4-6 months
e. Don’t remember
26. What type of formula did you mainly feed your child?
a. Milk- based formula (like Enfamil LIPIL, Similac Advance, and Good Start
Supreme )
b. Soy- based formula (like Enfamil ProSobee, Isomil, and Good Start
Supreme Soy)
c. Hydrolysate formula (like Nutramigen, Pregestamil, and Alimentum)
d. Other, please list ________________
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27. Why did you choose this type of formula to feed your child?
a. My child liked it
b. It was the least expensive and/or easiest to get
c. My child had food allergies and needed it
d. Other reasons, please list _______________
e. Don’t remember
28. Did you feed your child any other type of formula?
a. Yes (Continue to Q#29)
b. No (Skip to Q#31)
If “yes” go to Q#29, if “no” skip to Q #31:
29. What other types of formula did you feed your child?
a. Milk- based formula (like Enfamil LIPIL, Similac Advance, and Good Start
Supreme )
b. Soy- based formula(like Enfamil ProSobee, Isomil, and Good Start Supreme Soy)
c. Hydrolysate formula (like Nutramigen, Pregestamil, and Alimentum)
d. Other, please list ________________

30. Why did you change formulas?
a. Didn’t like the first formula
b. Was allergic to the first formula
c. Doctor recommendation
d. Availability or price
e. Other, please list ________________
31. Did you breast-feed your child for any period of time?
a. Yes (Continue to Q#32)
b. No (Skip to Q#38)
32. How often did you smoke while breastfeeding?
a. Never
b. Rarely
c. Sometimes
d. Often
e. Always
33. How often did you consume alcohol while breastfeeding?
a. Never
b. Rarely
c. Sometimes
d. Often
e. Always
34. About how many weeks did you breast- feed your child before giving them formula?
a. Less than 1 week
b. 2-4 weeks
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c. 4-6 weeks
d. More than 6 weeks
e. Don’t remember
35. Did you pump breast milk and feed your child this milk from a bottle?
a.Yes (Continue to Q#36)
b.No (Skip to Q#38)
36. (If “yes” to Q#35) How old was your child when you first pumped milk?
a. Less than 1 month
b. 1-3 months
c. 4-6 months
d. Older than 6 months
e. Don’t remember

37. How many weeks total did you breast- feed your child (including the time you may also
have been giving them formula?
a. Less than 1 week
b. 2-4 weeks
c. 4-6 weeks
d. More than 6 weeks
e. Don’t remember
38. How many months total was your child fed formula?
a. 1- 3 months
b. 4-6 months
c. 7-9 months
d. 10-12 months
e. More than 12 months
39. How often did your child drink all of his or her bottle of formula?
a. Never
b. Rarely
c. Sometimes
d. Often
e. Always
40. How often did you encourage your child to finish all of his/her bottle?
a. Never
b. Rarely
c. Sometimes
d. Often
e. Always
41. How old was your child when you first fed them juice?
a.1 -3 months
b.4-6 months
c.7-9 months
d.Older than 9 months
e. Don’t remember
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42. How old was your child when he or she was first exposed to solid foods (baby foods)?
a. 1-3 months
b. 4-6 months
c. 7-9 months
d. Older than 9 months
e. Don’t remember

43. What solid food did your child eat first?
a. Infant cereal
b. Pureed fruits (eg. peaches, pears, bananas, etc.)
c. Pureed vegetables (eg. carrots, green beans, potatoes, etc)
d. Pureed sweet foods (eg. puddings, ice cream, etc)
e. Don’t remember
If you can remember any of the foods your child liked when he/she was a baby, can you
please list them:
_____________________________________________________________________________________
___________________________________________________________
44. How did you child first react to solid foods (baby foods)?
a. Liked very much
b. Neutral (Neither liked nor disliked)
c. Disliked very much
d. Refused to eat it at first.
e. Don’t remember
45. During the time when you were weaning your child from the bottle, how often did they
eat solid foods (baby foods)?
a.Less than once a day
b.Once a day
c.Twice a day
d.3 or more times a day
e.Don’t remember
46. Currently, how willing is your child to try new foods?
a.Very unwilling to try new foods
b.Unwilling to try new foods
c.Neutral (Neither willing or unwilling)
d.Moderately willing to try new foods
e.Very willing to try new foods
47. Does your child have any food allergies?
a.Yes, please list ______________
b. No
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Subject #: _______
Age (Parent):___________ Weight (Parent):____________Height (Parent):_________

a.
b.
c.
d.
e.

1. What is the highest level of education you have completed?
Junior high school
High school or G.E.D.
Technical school
College
Advanced degree

a.
b.
c.
d.
e.

2. During your child’s first year (12 months) of life what was your marital status?
Single
Not married but living with the baby’s mother/ father
Married
Living with extended family
Other, please explain: _________________________

a.
b.
c.
d.
e.

3. Where did you usually buy food from during your child’s first year (12 months) of life?
Supermarket
Bodega/ convenient store
Farmer’s market
W.I.C.
Other, please list:______________________________

a.
b.
c.
d.
e.

4. How often does your family eat fruit?
Every day
Most days of the week (4-6)
A few days a week (2-3)
Less than once a week
Rarely, less than once a month

a.
b.
c.
d.
e.

5. How often does your family eat vegetables?
Every day
Most days of the week (4-6)
A few days a week (2-3)
Less than once a week
Rarely, less than once a month
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Mother’s Food Preferences
Which of the following foods do you remember eating while you were pregnant or when you
child was young (age 1 year or less)? Please circle the foods you remember eating during this time.
Broccoli
Brussels sprouts
Carrots
Celery
Corn
Cabbage
Green beans
Peas
Spinach/ greens
Tomatoes
Squash
Mushrooms
Peppers
Legumes (e.g. kidney
beans)
Potato (white)
Sweet potato/ yams
Onions/ scallion
Radishes
Turnips
Sour Pickles
Garlic
Hot Peppers
Apples/ applesauce
Apricots
Bananas
Berries
Lemons/Limes
Orange/ tangerine
Grapefruit
Peaches/ nectarines
Pears
Plums
Grapes
Mango
Melons
Pineapple
Avocado
Peanut Butter
Eggs

Buttermilk
Parmesan cheese
Blue/Roquefort cheese
Sharp cheddar cheese
Swiss cheese
Plain yogurt
Steak (beef)
Hamburger/Cheeseburge
r
Tacos
Hot dog
Pork/ ham
Bacon
Chicken
Fried Chicken
Turkey
Ground meat
Sausage
Fish (white fish)
Shellfish (shrimp)
Salmon
Fried Fish
Pizza
Garlic/Cheese Bread
Chinese Takeout
Mozzarella Sticks
French Fries
Onion Rings
Potato Chips
Tortilla Chips
Pretzels
Popcorn with butter
Popcorn without butter
Nachos
Biscuits
Cinnamon Rolls
Rice
Pancakes or Waffles
Cereal

Sandwich bread
Pasta
Rolls
Cakes
Pies/ pastry
Cheesecake
Doughnuts
Cookies
Brownies
Muffins
Ice cream
Frozen yogurt
Milkshake
Caramel
Puddings
Custard
Jello (flavored)
Hard candy
Cotton candy
Milk chocolate
Dark chocolate
Marshmallows
Black coffee
Coffee with cream/ milk
Regular soda
Diet soda
Caffeinated drinks
100% fruit juice
Kool-aid
Iced Tea (sweetened)
Iced Tea (unsweetened)
Milk (whole fat)
Milk (low-fat or skim)
Chocolate Milk
Hot Chocolate
Beer or other alcohol
Snapple
Gatorade
Lemonade
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Are there are any other foods you can remember eating while you were pregnant or when
you child was young (age 1 year or less) that were not listed on the previous page? Please list
them here:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________
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Food Preference Questionnaire
Copyright 2005, The Pennsylvania State University
Laboratory for the Study of Human Ingestive Behavior

Instructions: You will be presented with 19 sets of foods. For each set, please:
a. Indicate if you have ever eaten the foods by checking either Yes  or No 
for each item.
b. Circle the number next to the food that you think tastes better, like this: Cake
---- 1
c. Circle the number next to the food that you eat more often, like this: Bread ------ 2

Consider your current preferences when selecting which foods taste better and
which foods you eat more often.
Assume that all foods have not been modified in calories, sugar, or fat, unless it
is specifically stated otherwise.

1. Chocolate Candy or Hard Candy
a. Have you ever eaten:

Chocolate candy?
Yes
No
Hard candy?
Yes
No
If you answered “No” for all of the items above, please go to Question 2.

b. Which food tastes better? (Circle one)

c. Which food do you eat more often? (Circle one)

Chocolate candy ---------------------------Hard candy ----------------------------------Chocolate candy ---------------------------Hard candy ----------------------------------I no longer eats any of these
foods -------

2. Bagel with Cream Cheese or Plain Bagel
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a. Have you ever eaten:

Bagel with regular cream cheese, butter, or margarine?
Yes
No
Bagel with reduced-fat cream cheese, butter, or margarine? Yes
No
Plain bagel?
Yes
No
If you answered “No” for all of the items above, please go to Question 3.

b. Which food tastes? (Circle one)

Bagel with regular cream cheese/butter/margarine --------Bagel with reduced-fat cream cheese/butter/margarine --Plain bagel -------------------------------------------------------------

c. Which food do you eat more often?
(Circle one)

Bagel with regular cream cheese/butter/margarine --------Bagel with reduced-fat cream cheese/butter/margarine --Plain bagel ------------------------------------------------------------I no longer eats any of these foods -------------------------------

3. Baked Potatoes or French Fries
a. Have you ever eaten:

Baked potato with sour cream or butter? Yes
No
French fries?
Yes
No
Baked potato with reduced-fat topping?
Yes
No
Plain baked potato?
Yes
No
If you answered “No” for all of the items above, please go to Question 4.

b. Which food tastes better? (Circle one)

Baked potato with sour cream or butter -French fries -----------------------------------Baked potato with reduced-fat topping -Plain baked potato ---------------------------

c. Which food do you eat more often? (Circle one)

Baked potato with sour cream or butter -French fries -----------------------------------Baked potato with reduced-fat topping -Plain baked potato --------------------------I no longer eats any of these foods--------

4. Full-fat Ice Cream or Reduced-fat Ice Cream
a. Have you ever eaten:

Full-fat ice cream?
Yes
No
Reduced-fat ice cream?
Yes
No
If you answered “No” for all of the items above, please go to Question 5.

b. Which food tastes better? (Circle one)

Full-fat ice cream ---------------------------Reduced-fat ice cream ---------------------

Full-fat ice cream ---------------------------c. Which food do you eat more often? (Circle one)
Reduced-fat ice cream --------------------I no longer eats any of these foods------
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5. Cream Soups or Clear Soups
a. Have you ever
Cream soups? Yes
No
eaten:
Clear soups?
Yes
No
If you answered “No” for all of the items above, please go to Question 6.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often? (Circle
one)

Cream soups --------------------------------------Clear soups ----------------------------------------Cream soups --------------------------------------Clear soups ----------------------------------------I no longer eats any of these foods ------------

6. Sautéed/Fried Vegetables or Plain Steamed Vegetables
a. Have you ever
Sautéed or fried vegetables? Yes
No
eaten:
Plain steamed vegetables?
Yes
No
If you answered “No” for all of the items above, please go to Question 7.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often? (Circle
one)

Sautéed or fried vegetables --------------------Plain steamed vegetables ----------------------Sautéed or fried vegetables --------------------Plain steamed vegetables ----------------------I no longer eats any of these foods -------------

7. Sandwiches with Mayonnaise or Sandwiches without Mayonnaise
a. Have you ever eaten: Sandwiches with regular mayonnaise?
Yes
No
Sandwiches with reduced-fat mayonnaise? Yes
No
Sandwiches without mayonnaise?
Yes
No
If you answered “No” for all of the items above, please go to Question 8.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often? (Circle
one)

Sandwiches with regular mayonnaise -------Sandwiches with reduced-fat mayonnaise -Sandwiches without mayonnaise -------------Sandwiches with regular mayonnaise -------Sandwiches with reduced-fat mayonnaise -Sandwiches without mayonnaise -------------I no longer eats any of these foods -------------

8. Full-fat Cheese or Reduced-fat Cheese
a. Have you ever
Full-fat cheese?
Yes
eaten:
Reduced-fat cheese? Yes

No
No
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If you answered “No” for all of the items above, please go to Question 9.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often? (Circle
one)

Full-fat cheese -------------------------------------Reduced-fat cheese -----------------------------Full-fat cheese -------------------------------------Reduced-fat cheese -----------------------------I no longer eats any of these foods -------------

9. Pancakes with Butter/Margarine or Pancakes without Butter/Margarine
a. Have you ever
Pancakes with regular butter/margarine?
Yes
No
eaten:
Pancakes with reduced-fat margarine?
Yes
No
Pancakes without butter/margarine?
Yes
No
If you answered “No” for all of the items above, please go to Question 10.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often? (Circle
one)

Pancakes with regular butter/margarine ----Pancakes with reduced-fat margarine -------Pancakes without butter/margarine ----------Pancakes with regular butter/margarine ----Pancakes with reduced-fat margarine -------Pancakes without butter/margarine ----------I no longer eats any of these foods -------------

10. Baked/Broiled/Grilled Fish or Fried Fish
a. Have you ever
Baked, broiled or grilled fish? Yes
No
eaten:
Fried fish?
Yes
No
If you answered “No” for all of the items above, please go to Question 11.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often? (Circle
one)

Baked, broiled, or grilled fish -------------------Fried fish --------------------------------------------Baked, broiled, or grilled fish -------------------Fried fish --------------------------------------------I no longer eats any of these foods -------------

11. Hamburger or Grilled Chicken Sandwich
a. Have you ever
A hamburger?
Yes
No
eaten:
A grilled chicken
Yes
No
sandwich?
If you answered “No” for all of the items above, please go to Question 12.
b. Which food tastes better? (Circle one)

Hamburger ------------------------------------------Grilled chicken sandwich -------------------------
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c. Which food do you eat more often? (Circle
one)

Hamburger ------------------------------------------Grilled chicken sandwich ------------------------I no longer eats any of these foods -------------

12. Salad with Full-fat Dressing or Salad with Reduced-fat Dressing
a. Have you ever
Salad with full-fat dressing
Yes
No
eaten:
Salad with reduced-fat dressing? Yes
No
If you answered “No” for all of the items above, please go to Question 13.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often? (Circle
one)

Salad with full-fat dressing ----------------------Salad with reduced-fat dressing ---------------Salad with full-fat dressing ----------------------Salad with reduced-fat dressing ---------------I no longer eats any of these foods -------------

13. Pasta with Tomato Sauce or Pasta with Cream/Cheese Sauce
a. Have you ever
Pasta with tomato sauce?
Yes
No
eaten:
Pasta with cream or cheese sauce? Yes
No
If you answered “No” for all of the items above, please go to Question 14.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often? (Circle
one)

Pasta with tomato sauce ------------------Pasta with cream or cheese sauce -----Pasta with tomato sauce ------------------Pasta with cream or cheese sauce -----I no longer eats any of these foods--------

14. Regular Cheese Pizza or Pizza with Meat (Pepperoni, Sausage, Salami, Bacon) or Extra
Cheese
a. Have you ever
eaten:

Regular cheese pizza?

Yes

No

Pizza with meat or extra cheese?
Yes
No
If you answered “No” for all of the items above, please go to Question 15.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often?
(Circle one)

Regular cheese pizza ----------------------Pizza with meat or extra cheese --------Regular cheese pizza ----------------------Pizza with meat or extra cheese --------I no longer eats any of these foods--------
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15. Plain Raw Vegetables or Vegetables with Dip
a. Have you ever
Plain raw vegetables?
Yes
No
eaten:
Vegetables with reduced-fat dip? Yes
No
Vegetables with full-fat dip?
Yes
No
If you answered “No” for all of the items above, please go to Question 16.
b. Which food tastes better? (Circle one)

Plain raw vegetables -----------------------Vegetables with reduced-fat dip ---------Vegetables with full-fat dip -----------------

Plain raw vegetables -----------------------c. Which food do you eat more often?
(Circle one)
Vegetables with reduced-fat dip ---------Vegetables with full-fat dip ----------------I no longer eats any of these foods-------16. Reduced-fat Cookies or Full-fat Cookies
a. Have you ever
Reduced-fat cookies?
Yes
No
eaten:
Full-fat cookies?
Yes
No
If you answered “No” for all of the items above, please go to Question 17.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often?
(Circle one)

Reduced-fat cookies -----------------------Full-fat cookies ------------------------------Reduced-fat cookies -----------------------Full-fat cookies ------------------------------I no longer eats any of these foods-------

17. Fried Chicken or Grilled/Baked/Broiled Chicken
a. Have you ever
Fried chicken?
Yes
No
eaten:
Grilled, baked, or broiled chicken? Yes
No
If you answered “No” for all of the items above, please go to Question 18.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often?
(Circle one)

Fried chicken ---------------------------------Grilled, baked, or broiled chicken -------Fried chicken ---------------------------------Grilled, baked, or broiled chicken -------I no longer eats any of these foods--------

18. Reduced-fat Potato Chips or Full-fat Potato Chips
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a. Have you ever
eaten:

Reduced-fat potato chips? Yes

No

Full-fat potato chips?
Yes
No
If you answered “No” for all of the items above, please go to Question 19.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often?
(Circle one)

Reduced-fat potato chips -----------------Full-fat potato chips ------------------------Reduced-fat potato chips -----------------Full-fat potato chips ------------------------I no longer eats any of these foods-------

19. Skim Milk or Low-fat Milk or Whole Milk
a. Have you ever
Skim milk?
Yes
No
eaten:
1% milk?
Yes
No
2% milk?
Yes
No
Whole milk?
Yes
No
If you answered “No” for all of the items above,
you are finished with the questionnaire.
b. Which food tastes better? (Circle one)

c. Which food do you eat more often?
(Circle one)

Skim milk --------------------------------------1% milk ----------------------------------------2% milk ----------------------------------------Whole milk ------------------------------------Skim milk --------------------------------------1% milk ----------------------------------------2% milk ----------------------------------------Whole milk ------------------------------------I no longer eats any of these foods--------

Please go back over the questionnaire and be sure that you have answered
every question.

Thank you for your participation.
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CHILD FEEDING QUESTIONNAIRE

INSTRUCTIONS: Using the scale below, please circle one number for each question which
best corresponds to your answer. Please answer about your child who is in our study
Id
Date

Never

Seldom

Most
of
time
4

Always

2

Half
of
time
3

1. When your child is home,
how often are you responsible
for feeding him/her?
2. How often are you
responsible for deciding what
your child’s portion sizes are?
3. How often are you
responsible for deciding if
your child has eaten the right
kind of foods?

1

1

2

3

4

5

1

2

3

4

5

5

Using the scale below, please indicate how you would classify your own weight at each
of these 4 time periods listed below (Please circle ONLY ONE number for each time period)

4. Your Childhood (5 to 10
years old)
5. Your adolescence

Markedly
Underweight Average Overweight Markedly
underweight
overweight
1
2
3
4
5
1

2

3

4

5

6. Your 20’s

1

2

3

4

5

7. Currently

1

2

3

4

5

Using the scale below, please indicate how you would classify your child’s weight at each of
these 6 time periods listed below. (Please circle only one number for each time period)
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8. Your child during the
first year of life
9. Your child as a toddler
10. Your child as a
preschooler
11. Your child kindergarten
through 2nd grade
12. Your child from 3rd
through 5th grade
13. Your child from 6th
through 8th grade

Markedly
Underweight Average Overweight Markedly
underweight
overweight
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

1

2

3

4

5

Using the scale below, please circle one number for each question which best corresponds to your
answer. Please answer about your child who is in our study.
Unconcerned
14. How concerned are you
about your child eating too
much when you are not
around him/her?
15. How concerned are you
about your child having to
diet to maintain a desirable
weight?
16. How concerned are you
about your child becoming
overweight?

1

Slightly
Neutral Slightly Concerned
unconcerned
concerned
2
3
4
5

1

2

3

4

5

1

2

3

4

5

INSTRUCTIONS:
Using the scale below, please circle one number for each question which best corresponds to your
answer. Please answer about your child who is in our study.
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Disagree
17. I have to be sure my child
does not eat too many sweets
(candy, ice cream, cake or
pastries)
18. I have to be sure my child
does not eat too many highfat foods.
19. I have to be sure my child
does not eat too many of
his/her favorite foods.
20. I intentionally keep some
foods out of my child’s reach.
21. I offer sweets (candy, ice
cream, cake or pastries) to
my child as a reward for good
behavior.
22. I offer my child his/her
favorite foods in exchange for
good behavior.
23. If I did not regulate or
guide my child’s eating,
he/she would eat too many
junk foods.
24. If I did not regulate or
guide my child’s eating,
he/she would eat too many of
his/her favorite foods.
25. My child should always
eat all of the food on his/her
plate.
26. I have to be especially
careful to ensure my child
eats enough.
27. If my child says “I’m not
hungry” I try to get him/her to
eat anyway.
28. If I did not guide or
regulate my child’s eating,
he/she would eat much less
than he/she should.

1

Slightly Neutral Slightly
disagree
agree
2
3
4

agree
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

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

1

2

3

4

5
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Using the scale below, please circle one number for each question
which best corresponds to your answer. Please answer about your child
who is in our study.
Never
29. How much do you keep
track of the sweets (candy, ice
cream, cake or pastries) that
your child eats?
30. How much do you keep
track of the snack food
(potato chips, Doritos, cheese
puffs) that your child eats?
31. How much do you keep
track of the high-fat foods
that your child eats?

Rarely Sometimes Mostly Always

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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Child Eating Behaviour Questionnaire (CEBQ)
Please read the following statements and tick the boxes most appropriate to your child’s eating
behaviour. If you cannot answer a question for any reason, feel free to leave it blank.

Never

Rarely

Sometimes

Often

Always

My child loves food

□

□

□

□

□

My child eats more when worried

□

□

□

□

□

My child has a big appetite

□

□

□

□

□

My child finishes his/her meal quickly

□

□

□

□

□

My child is interested in food

□

□

□

□

□

My child is always asking for a drink

□

□

□

□

□

My child refuses new foods at first

□

□

□

□

□

My child eats slowly

□

□

□

□

□

My child eats less when angry

□

□

□

□

□

My child enjoys tasting new foods

□

□

□

□

□

My child eats less when s/he is tired

□

□

□

□

□
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My child is always asking for food

□

□

□

□

□

My child eats more when annoyed

□

□

□

□

□

If allowed to, my child would eat too much

□

□

□

□

□

My child eats more when anxious

□

□

□

□

□

My child enjoys a wide variety of foods

□

□

□

□

□

My child leaves food on his/her plate at the end
of a meal

□

□

□

□

□

My child takes more than 30 minutes to finish a
meal

□

□

□

□

□

Never

Rarely

Sometimes

Often

Always

Given the choice, my child would eat most of
the time

□

□

□

□

□

My child looks forward to mealtimes

□

□

□

□

□

My child gets full before his/her meal is finished

□

□

□

□

□

My child enjoys eating

□

□

□

□

□

56

My child eats more when she is happy

□

□

□

□

□

My child is difficult to please with meals

□

□

□

□

□

My child eats less when upset

□

□

□

□

□

My child gets full up easily

□

□

□

□

□

My child eats more when s/he has nothing else
to do

□

□

□

□

□

Even if my child is full up s/he finds room to eat
his/her favourite food

□

□

□

□

□

If given the chance, my child would drink
continuously throughout the day

□

□

□

□

□

My child cannot eat a meal if s/he has had a
snack just before

□

□

□

□

□

If given the chance, my child would always be
having a drink

□

□

□

□

□

My child is interested in tasting food s/he hasn’t
tasted before

□

□

□

□

□

My child decides that s/he doesn’t like a food,
even without tasting it

□

□

□

□

□

If given the chance, my child would always have
food in his/her mouth

□

□

□

□

□

My child eats more and more slowly during the
course of a meal
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□

□

□

□

□
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Fat Intake Questionnaire
Saturated fats are bad fats because they cause high cholesterol and artery clogging and are a major
contributor to western lifestyle diseases. They are found mainly in animal sources and are also found in
vegetable sources like palm oil and coconut oil. They should be eliminated as much as possible from your
diet. Trim off the white bit of fat from your steak and bacon, drink low fat milk, cut off the skin from your
chicken and eat a banana instead of a packed of chips. This questionnaire will help you to determine how
much saturated fat you eat and give you some ideas on how to cut down:

How many times a week
would you:
Eat fried food with batter or
breadcrumb coating?
Eat gravy, cream sauces or
cheese sauces?
Add butter, margarine, oil or
sour cream to vegetables,
cooked rice or spaghetti?
Eat vegetables that are fried
or roasted with fat or oil?
Eat processed meat
(sausages, devon, salami,
hamburgers) meat pies or
bacon?
Eat chips or French fries?
Eat pastries, cakes, sweet
biscuits or croissants?
Eat chocolate, chocolate
biscuits or sweet snack bars?
Eat potato chips, corn chips
or something similar?
Have cream?
Eat ice cream or dessert?
Eat a slice/piece of cheese?
How do you spread your
butter/margarine on your
bread?
How is your meat usually
cooked?

Never

Less
than
once

Don’t eat
butter or
margarine
I eat meat
occasionally
or never

Thinly

Medium Thickly

Grilled
or
roasted
(no oil)

Stewed
or
goulash

Fried

Full
cream

Condensed
or
evaporated

What type of milk
do you drink or use on
breakfast cereal or in
cooking?

Skim
(Skinny
Milk or
Soy)

How much of the skin on
yur chicken do you eat or

None of the
skin or I am

1-2

Grilled
or
roasted
(with
oil)
Reduced Full
fat (Rev, cream
Physical) and
reduced
fat
Some
of the

3-5

6 or more

Most or all
of the fat
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cook with?
How much of the fat on your
meat do you eat or cook
with?
Total
Multiply total by:
Preliminary Score
Actual Score (add
preliminary)

vegetarian
None of the
fat or I am
vegetarian
0

fat
Some
of the
fat
1

2

Most or all
of the fat

3

4
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HOW MUCH DO YOU LIKE MILK AND MILK PRODUCTS?
For each food listed below, place a mark on the line that matches how
much you like the food. You can make a mark anyplace on the line. Just
remember that marks closer to the left side mean that you do not like a food,
while marks closer to the right side mean that you like a food. You can also
make a mark right in the middle if you cannot decide or think the food is just
“okay.”
SKIM (FAT-FREE) MILK

 Dislike Extremely

Like Extremely 

CHOCOLATE MILK

 Dislike Extremely
WHOLE (FULL-FAT) MILK

 Dislike Extremely

CREAM CHEESE

 Dislike Extremely
BUTTER

 Dislike Extremely
MARGARINE

 Dislike Extremely
PLAIN YOGURT

 Dislike Extremely

Like Extremely 

Like Extremely 

Like Extremely 
Like Extremely 

Like Extremely 

Like Extremely 
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FRUIT FLAVORED YOGURT

 Dislike Extremely

AMERICAN CHEESE

 Dislike Extremely

MOZZERELLA CHEESE

 Dislike Extremely

Like Extremely 

Like Extremely 

Like Extremely 

COTTAGE CHEESE

 Dislike Extremely

Like Extremely 

VANILLA PUDDING

 Dislike Extremely

Like Extremely 

CHOCOLATE PUDDING

 Dislike Extremely

Like Extremely 

VANILLA ICE CREAM

 Dislike Extremely

Like Extremely 

CHOCOLATE ICE CREAM

 Dislike Extremely

Like Extremely 
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Look at the list of foods below. For each food, think about how often
you eat that food. Circle the word below the food to show you much you
think you eat that food.
SKIM (FAT-FREE) MILK
Never
Once in a while

Often

Always

CHOCOLATE MILK
Never
Once in a while

Often

Always

WHOLE (FULL-FAT) MILK
Never
Once in a while

Often

Always

CREAM CHEESE
Never
Once in a while

Often

Always

BUTTER
Never

Once in a while

Often

Always

MARGARINE
Never
Once in a while

Often

Always

PLAIN YOGURT
Never
Once in a while

Often

Always

FRUIT FLAVORED YOGURT
Never
Once in a while

Often

Always

AMERICAN CHEESE
Never
Once in a while

Often

Always

MOZZERELLA CHEESE
Never
Once in a while

Often

Always

COTTAGE CHEESE
Never
Once in a while

Often

Always
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VANILLA PUDDING
Never
Once in a while

Often

Always

CHOCOLATE PUDDING
Never
Once in a while

Often

Always

VANILLA ICE CREAM
Never
Once in a while

Often

Always

CHOCOLATE ICE CREAM
Never
Once in a while

Often

Always
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FAT SCREENING QUESTIONNAIRE
Think of all the foods you ate in the past 7 days as part of a meal or snack. Check how
often you ate each food listed—from “did not eat it this week” to “more than twice each day.”
In the past
7 days,
how often
did you
eat…
Beef such
as steak or
roasts
Fried
chicken,
chicken
nuggets,
fried fish,
fish sticks
Hot dogs or
corn dogs
Cold
cuts/lunch
meats
(ham,
salami,
bologna)
Bacon,
sausage,
chorizo
Eggs,
omelet,
quiche (not
egg
substitutes)
Pasta with
meat sauce
Pizza with
meat
toppings
Pizza with
cheese
Pasta with
cheese or

Did not eat
it this week

Once this
week

2 to 3 times
this week

4 to 6 times
this week

Once or
twice each
day

More than
twice each
day

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5
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cream
sauce
Whole or
2% milk
Ice cream,
malts,
shakes (not
frozen
yogurt)
French
fries, tater
tots, onion
rings
Potato,
tortilla,
buttered
popcorn
Cake,
cookies,
brownies,
candy bars
Doughnuts,
pastries,
muffins
Cheese or
cheese
spreads
Regular
margarine
or butter
(not diet or
lite)
Salad
dressings,
mayonnaise
(not diet or
lite)
Peanut
butter,
other nuts,
sunflower
seeds

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5
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