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ABSTRACT

Assessing the Effects of the Holidays on Body Composition and

Weight Change Using Air Displacement Plethysmography

by

Jessyka Larson, Master of Science
Utah State University, 2009

Major Professor: Dr. Dale R. Wagner
Department: Health, Physical Education and Recreation

This study was conducted to determine the change in weight and body
composition over a 6-week holiday period. Change in body composition was measured
using air displacement plethysmography technology (Bo®)Pcthirteen men and 21
women ranging in age from 23-61 years were participants for this studglifgatesting
occurred the week of Thanksgiving Day (November 24 or 25), and the post-holiday
assessment was the week after Utah State University’s holiday breakr{ga or 6).
Results from a nutrition and exercise questionnaire revealed a significané oicke
between pre-holiday and post-holiday consumption of vegetables (8.6 £ 8.3 vs. 6.2 £
4.0), special holiday foods (1.6 £ 1.9 vs. 2.5 + 2.1), regular soda (1.5 + 2.2 vs. 2.2 £ 2.6),
and social gatherings attended (1.6 + 1.5 vs. 2.2 + 1.7). There was also a datistical

significant decline in the number of days per week individuals exercised jeyn(8.7



Y
+ 2.0 day/week) versus post-holiday (2.6 = 2.3 day/week). Despite these dékerenc
there was no statistically significant difference between pre-hoheéght (74.0 £ 17.8
kg) and post-holiday weight (73.9 + 18.1 kg), nor between pre-holiday body fat
percentage (25.4 £ 9.0%) and post-holiday body fat percentage (25.4 = 8.9%).

(84 pages)
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CHAPTER |

INTRODUCTION

Background of the Problem

The weeks from Thanksgiving through New Year’s Day, to some, are considered
to be the “Super Bowl of eating” (Owens, 2006). For many others, the Thanksgiving
feast marks the beginning of a very long eating weekend (Cooney, 2006). The holiday
parties and family gatherings can make it difficult to stick to a normaheofiexercise
and healthy eating. One big meal or special occasion splurge is not overhedtdl to
someone who is committed to a healthy lifestyle (Cooney), but it can lead to a péatter
overeating for those who have a hard time staying healthy. Healthg babibften
change during the holiday season. Highly palatable foods are known to be consumed in
greater amounts and because special foods are often consumed during holiday periods,
overeating may occur. Overeating throughout the holidays could account for @séncre
in body weight and body fat (Roberts & Mayer, 2000). An increased intake of fat,
sugars, and alcohol often takes place as well as a lack of physical dhtieitghout the
Christmas season (Reid & Hackett, 1999; Van Staveren, Deurenberg, BuremaoDe Gr
& Hautvast, 1986). Outdoor physical activity during this time of year is fardttgactive
to many people (Andersson & Rossner, 1992; Van Staveren et al.).

The holiday season is a time when cultural and social influences combine to
create a high-risk environment conducive to weight gain (Hull, Radley, Dindeelds,
2006). High caloric Christmas food traditions without additional physical actigiild

lead to weight increases around New Years (Andersson & Rossner, 1992).
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Small seasonal fluctuations in calorie intake, physical activity, and boditve
were observed in a study done at the University of Massachusetts Medical (theo!
al., 2006). There were 593 participants that were seen three different timgghthut a
year where they filled out a 24-hour dietary recall and were interdieWwhe results
showed that the percentage of calories was highest in the fall and eady (848
kcal/day) and lowest in the spring (1942 kcal/day). The peak of physical actigitywa
the spring (30.7 MET-hr/day) with the lowest level of activity in the winter (29.9-ME
hr/day). The peak of body weight was in the winter (79.0 kg) with the lowest body
weight in the spring (78.8 kg). The increase in daily caloric intake and theadedn
physical activity during the winter months led to an increase in body weigjn winter
(Ma et al.).

Many magazine articles and gym advertisements suggest that thgeaperson
gains between 7-10 Ib (3-4.5 kg) over the Christmas holiday. However, a study on
holiday weight gain by Roberts and Mayer (2000) found that during the 6-week holiday
period from Thanksgiving to New Years, the average weight gain was only 0.37 kg.
When the participants were asked how much weight they thought they had gained, most
of them assumed around 1.6 kg. This value is three times greater than the measured
weight gain. False perception of high weight gain may contribute to the thaliehore
weight is gained over a holiday period than what actually occurs (Robéftsyé&r).

Somer (1997) wrote an article fBhape Magazinthat focused on holiday weight
gain. People were classified into three “holiday eating personalities.firShe
personality was called the “deliberate indulger.” People with this peisotyple decide

to splurge at big holiday meals and worry about their weight when Jarfiaoyi®
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around. The second eating personality is the “well-intended binger.” This type af pers

comes to parties or gatherings with good intentions of not overeating and not gaining a

pound, but when faced with the temptation of holiday goodies, the well-intended binger

cannot resist. The last holiday eating personality is the “reluctanse=tl These people

will actually skip parties, dinners, and even family gatherings becausariheg worried

about overeating and gaining weight. They may even do double time at the gym to keep

extra pounds off (Somer). Somer’s “holiday eating personalities” artiale éxample of

the concern or worry that people have with regard to gaining weight over the boliday
More and more people in the United States are becoming overweight and obese.

This problem is costing Americans $70 billion in health care costs and is respdasibl

over 300,000 deaths a year in the U.S. (Allison, Fontaine, Manson, Stevens, & Vanltallie,

1999). In fact, heart disease, of which obesity is a major risk factor, wisttieg

cause of death in America in 2007. Not having control over one’s weight can be

detrimental to an individual's health and can contribute to many diseases. Current

evidence suggests that weight gain in the United States occurs dispropostidoate]

the winter holiday period compared with other times of the year, and may be an nhporta

contributor to the rising prevalence of obesity (Roberts & Mayer, 2000). Howeweln, m

of the information about weight gain during a holiday period has been presented only in

magazines; few scientific studies have been devoted to this phenomenon.

Purpose of the Study

The purpose of this study was to examine changes in body mass and body

composition over the holiday season. Specifically, the aims of this study weye (a) t



4

determine changes in body mass and body composition in adults over the 6-week holiday
season (Thanksgiving through New Year’s holidays), and (b) to determine if a change

diet and exercise occurred over the 6-week holiday season.
Research Questions

The five research questions of this study were:

1. Did the weight and fat mass of participants change significantly during the 6
week holiday season?

2. Did people’s eating and drinking habits change over the holidays?

3. Did exercise regimens change during the weeks of Thanksgiving to New
Year's Day?

4. Was holiday weight change related to body mass index (BMI)?

5. Was there a difference in weight change and fat mass change betareen m

and women during the holiday period?

Research Hypotheses

The five hypotheses for this study were:

1. A gain of fat mass as well as a gain in weight will occur over the 6-week
period.

2. Caloric intake will increase over the holidays.

3. Participants will exercise less over the 6-week holiday season.

4. Participants with a BMI 225 kg/nf will gain more weight than those with a

healthy BMI.
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5. Men will experience a greater weight gain and fat mass gain compared to

women during the holiday period.

Limitations of the Study

It is anticipated that the following limitations impacted the results ofttlty s

The study was not blind. The participants knew the purpose of the study and that they
were going to have their body composition evaluated after New Year’'s Thay.

knowledge may have caused them to change their typical holiday eating arigeexe
behavior. Also, there may have been selection bias in the sampling. Although the study
was open to all, those volunteering to have their weight and body composition measured
were likely already interested or concerned about their health and the chraigesght

accompany unhealthy behaviors over the holidays.

Delimitations of the Study

This study was delimitated to the following:

1. A sample of male and female adults living in the Cache Valley area wleonatr
currently college students.

2. Pregnant women were not allowed to participate in the study due to irregular

body composition and body mass index (BMI).



Assumptions of the Study

The assumptions of this study were:
. The participants were honest in the completion of the nutrition and exercise
assessment over the 6-week period.

. The instruments used in the study were valid and reliable.

Definitions of Terms

The following technical terms were used throughout the thesis:

. Body mass index (BMI): The ratio of body weight (kg) to height (m) squared; a
crude classification of weight and an index of obesity.

. Air displacement plethysmography (ADP): The technology used in the BSd Pod
to estimate body volume; a densitometry method that uses pressure-volume
relationships.

. Fat mass: All lipid in the body.

. Fat-free mass: The combined mass of the body of everything that is not fat

(muscle, bone, skin, organs, etc.).
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REVIEW OF LITERATURE

Introduction

The purpose of this literature review was to provide information that has been
researched and written on body composition and weight gain over the holiday season.
Much of the research that has been done on this topic resulted from testing pasticipa
from late November (Thanksgiving) to early January (New Year’s.Dalgg majority of
the literature included research that focused primarily on holiday weaghtgiong
undergraduate and graduate level college students. Studies regarding weightrgain ove
the holidays that tested adults aged 23-65 years were limited.

Weight gain has become a serious problem in the United States, and rapid weight
gain that might occur during the holiday period could be a contributing factor to the
overall obesity epidemic. This literature review focuses on six areasgperd this
study; (a) weight gain during the holiday season, (b) reasons for holiday waigh(c)
susceptibility to weight gain over the holidays, (d) health risks involved with obesity, (
the Bod Pofl for assessing changes in body composition, and (f) prevention of weight

gain over the holiday season.

Weight Gain During the Holiday Season

The media commonly report that 5 Ibs of body weight is gained over the holiday
season, and some people are susceptible to gain up to 10 Ibs (Vantresse, 2007).

According to a magazine article, eating the wrong types of food such as hulmlags
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and desserts, along with a greater consumption of alcoholic beverages carecalse
to gain between 7-12 Ibs over the holidays (Somer, 1997). However, these reports are
from the popular media rather than scientific sources.

A review of the scientific literature reveals that the majority of adydin about 1
Ib during the holidays, rather than the 5 Ibs or more estimated by the popular media
(Roberts & Mayer, 2000). Healthy individuals are likely to gain 0.9 Ib during the
holidays, but overweight people may end up gaining 5 Ibs. Overweight and obese people
are also less likely to shed those extra pounds after the holiday season (Phelan et al
2008). College students may also be at risk for holiday weight gain. It is cbfjwate
some students gain more than 2 Ibs over the holidays, and they have a hard time losing
the extra weight come January (Hull, Radley, et al., 2006). Although the amount gained
appears to vary, the 6-week period between Thanksgiving and Christmas is a common
time for weight gain (Roberts & Mayer).

Yanovski et al. (2000) concluded that the average weight gain among Americans
during the holiday season was 1 Ib. This study measured body weight in 195 adults on
four different occasions. Each participant’s body weight was measured nsing a
electronic scale every 6-8 weeks between the months of September and Mach. Th
results of this study found that a participant’s weight increased littieebet
Thanksgiving and New Year’s Day (Yanovski et al.). The subjects did, howesleasfe
though they had gained four times as much weight than they actually had.

A study of 27 people in Liverpool, UK revealed similar but slightly greater
increases in weight during the Christmas season. Pre-holiday measgrefiveeight,

body mass index, biceps, triceps, waist circumference, blood pressure, and rcoleste
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were compared to post-holiday measurements. Reid and Hackett (1999) found that the
mean weight increased (0.93 kg; 1.4%). Twelve subjects gained more than 1 kg, and four
subjects gained more than 2 kg. They also found significant increases in biceps skinfol
and waist circumference measurements. The group of participantslataeelean

and a significant increase in weight occurred in a short period of time. The reasons fo

the weight gain were unknown but overeating, alcohol consumption, and inactivity were
likely to have been the main factors.

Hull, Radley, et al. (2006) conducted a study on the effects of the Thanksgiving
holiday on weight gain. Ninety-four male and female college students attending the
University of Oklahoma participated in the study. The participants’ bodyghigewere
recorded during two different periods, the first being the week prior to the Thamigsgivi
holiday and the second being 5-7 days following the holiday. The average span of time
between measurements was 13 days. Hull, Radley, et al. found a significantintreas
body weight between visit one and visit two among the entire group of participarits (
kg vs. 72.6 kgp < 0.05). The majority of participants increased their body weight by 1
Ib over the Thanksgiving holiday. The study also suggested that Thanksgiving holiday
represented a critical period for weight gain and obesity (Hull, Radlay,).et

Another study by this same research team at the University of Oklahoma found
that, on average, body weight did not significantly increase from pre-Thankggivin
post New Year’'s Day (Hull, Hester, & Fields, 2006). The study included 100 ndhle a
female students. Data were collected on the students three different Tineetst data
collection took place the week prior to Thanksgiving, the second was taken 5-7 days afte

the Thanksgiving holiday, and the third data collection occurred after New Year's D
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They measured the students’ body compositions using dual-energy x-ray absorptiomet
(DXA) (Hull, Hester, et al., 2006). Their results found 31 subjects had gainelt\aeid)
32 subjects had actually lost weight while the weight of 19 subjects stayedantheQa
average, participants’ body weights did not increase significantly fromKshaving
(71.3 £ 14 kg) to New Year's (71.2 + 15 kg= 0.71).

Although the results of this study indicated a non-significant weight gain over the
holidays, total fat mass increased over the holiday season in most of the subjects,
specifically in the trunk region. Percent body fat increased from Thanksgiviviewt
Year's (25.9 £ 9 % fat to 27 £ 9 % fai;< 0.01). This rise in fat mass coincided with a
decrease in fat-free mass as well. Total fat mass among partidgipaetsed from
Thanksgiving (18.3 = 8 kg) to New Year’s (19.1 + 8 kg). Total fat-free mass decreased
from Thanksgiving (47.7 = 12 kg) to New Year’s (48.3 = 11 kg). The common belief
that people gain a significant amount of weight over the holidays was not supported by

this study even though 15% of their sample gained more that 2.0 kg of body weight.

Reasons for Holiday Weight Gain

Throughout the holiday season, people often become more sedentary, eat more,
drink more, and exercise less (Ziebland, Robertson, Jay, & Neil, 2002). One day of over
eating should not be too detrimental, but the real problem occurs when a single-day
Thanksgiving binge stretches until the New Year, which is often the case{B1L@97).

Filling up on an extra 3,500 kcals on Thanksgiving Day doesn’t mean it will all go to
one’s hips; much of it is burned off as heat (Burros). Minimal damage to a person’s

weight can be done on just one day of overindulgence. Burros believes that a 3 Ib weight
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gain the morning after is deceptive. A gain of 3 Ib could be the result of sodium and flui
retention (Light, Koepke, Obrist, & Willis, 1983).

It is not necessarily what is eaten on Thanksgiving that is the problem, rasher it
a pattern of subconscious eating over the entire holiday season that is cbgoean. A
lot of people’s holiday time is spent around food and eating. This contributes to
individuals absorbing more calories than they burn through activity over the holiday
season (Verplanken & Faes, 1999). The holiday season can lead to a decrease in
willpower, and good intentions are often pushed aside when it comes to food (Verplanken
& Faes). The holidays often put individuals in high risk situations for weight gain due to
an increase in high fat, high calorie foods, an increase in stress, and a decezasese
(Phelan et al., 2008). An increase in energy intake during the holiday period may have
been the reason for an increase in weight throughout the winter among Dutch wamen i
prior study (Van Staveren et al., 1986). Individuals were also more physicaly mcti
the spring and summer than in the winter.

The study found that there were small seasonal fluctuations in body weight and
the time spent doing physical activity also fluctuated with seasonal cfidagetaveren
et al., 1986).

Likewise, Ma et al. (2006) found that more calories from fat and saturated fat
were consumed during the fall and early winter months of the year. The oéshks
study also showed that the amount of time spent exercising per day was lessha@uring
winter months when compared to the spring and summer months (Ma et al.).

A prior study looked at seasonal variation in food intake and physical activity and

found that less fat was eaten during the summer months (37.2 % of energy) compared to
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the winter months (39.4 % of energy). The participants mean body weight tended to
increase in the winter and decrease in the summer (Van Staveren et al., 1986). The
found that more time was spent exercising during the summer months (17 min more/day)
than the winter months. There was also less sitting time in the summer (1S $/daye

than in the winter (Van Staveren et al.).

An increase in alcohol consumption can also lead to extra calories and a can lower
your inhibitions when it comes to food choices (D’Arrigo, 2007). There are people that
think eating and drinking too much on just one day can ruin their diet, and they may as
well enjoy themselves over the holidays. This can lead to excessive awgreati
(Montague et al., 1997). The bad part about this is if someone keeps overeating, the body
can become predisposed to store those extra calories as fat (Montague etrad,). G
Phelan, Wing, and Hill (2004) found that individuals who dieted more strictly on
weekdays but did not diet on weekends or holidays were more likely to gain weight over
a year’s time.

Klesges, Klem, and Bene (1989) looked at the effects of dietary restraintyobes
and gender on holiday eating behavior. They had their participants keep a food journal
the week of Thanksgiving holiday and found that dietary intake increased over the
Thanksgiving holiday. Also, men generally ate more than women. The average cal
consumption on Thanksgiving Day for all of the individuals was between 2,500 kcal and
3,000 kcal (Klesges et al.). A report from the American Council of Exercisescthat
Americans consume close to 3,000 kcals and 229 grams of fat during a typical

Thanksgiving meal (“Hard to believe,” 2006).
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Winter months and cold weather may affect body weight due to many changes in
food intake, mood, and physical activity. An increase in body weight over the cold
weather months may also be due to colder temperatures and shorter amounts of daylight
(Hull, Hester, et al., 2006). Other factors for holiday weight gain include chamge
stress levels, change in activity level, and an increase in the number of pteneled
(Yanovski et al., 2000). Being sedentary and dropping a normal exercise routine around
the holidays can increase the odds of a person gaining weight (Craig, Bauman,
Phongsavan, Stephens, & Harris, 2006). Longer eating durations, easy access to food,
eating in the presence of others, and increased portion sizes all contributdag holi
weight gain (Hull, Radley, et al., 2006). The combination of abundant food, seasonal
stress, and a reduction in physical activity appears to be the factorsrhd@bute most to
holiday weight gain.

Not eating anything all day until a late Thanksgiving meal can also lvotgrio
holiday weight gain. Under eating the morning of Thanksgiving can lead an inditadual

compensate and eat more at Thanksgiving dinner (Burros, 1997).

Susceptibility to Weight Gain over the Holidays

According to US dietary guidelines, the Body Mass Index (BMI) diassa
person’s weight (Fields et al., 2001). The classifications are listed inltable

In a study spanning the Thanksgiving holiday, Hull, Radley, et al. (2006) reported
no significant increasg  0.05) in body weight in people who had a normal BMI.
However, overweight and obese participants had a significant increase in éigy. w

Their weight increased from 85.2 kg to 86.2 kg (0.05). This study concluded that
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overweight and obese people are at an increased risk of greater weightegeime
Thanksgiving holiday.
Table 1

Body Mass Index (BMI) Categories

Category BMI (kg/m)
Underweight >185
Normal Weight 18.5-24.9
Overweight 25-29.9
Obese <30

An individual who is overweight or obese could gain up to 5 Ib during the
holidays but the average person may gain less than a pound (Yanovski et al., 2000). The
likelihood of gaining 5 Ib over the holidays is relatively high if someone is alread
overweight (Roberts & Mayer, 2000). In a study done by Phelan et al. (2008),
participants who were overweight or obese had a high risk of gaining 2.3 kg over the
holiday season. They were also more likely to have greater fluctuations in éigtsv
and less likely to recover from the holiday weight gain than normal weight indisidua
An article written by Vantreese (2007) also indicated that people who weaeya
overweight tended to gain the most weight over the holiday season.

An advanced age might also make a person more susceptible to holiday weight
gain. It is often more difficult for elderly people to avoid weight gain due to batheati
habits and a lack of physical activity (Goldberg & King, 2006). As the body ages, the

is potential to lose muscle mass which can make it easier to gain fat wi(Galglberg
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& King). People also burn calories at a slower rate as their body agesipatty their
their metabolism slowing.

Health Risks Involved with Obesity

Approximately 66% of Americans are overweight and 32% are obese in the
United States (Ogden et al., 2006). Obesity is classified as having a 8lkg/nf and
is associated with many health risks as well as chronic diseasiels @ial., 2001).
Obesity has adverse effects on a person’s health and longevity (Sowers, 1995). Iti
responsible for approximately 300,000 deaths a year with $70 billion in healthcare costs
(Allison, Fontaine, Manson, Stevens, & Vanltallie, 1999). The rapid rise in obesity is due
more to changes in our environment and society such as overeating and lack of physical
activity rather than genetics or other biological causes. Some health riskistinke
obesity include cardiovascular disease, hypertension, diabetes, asthmaasitoke
osteoporosis (Mokdad et al., 2003). Colon cancer, breast cancer, and cancer of the
kidney have all been linked to a lack of exercise and obesity (Ziebland et al., 2002).
Other risk factors among overweight adults include gallstones, certaersanc
dyslipidemia, musculoskeletal problems, and high cholesterol levels (Rields2001).

Hull, Hester, et al. (2006) also point out the health risks associated with an
increase in trunk fat mass. Cardiovascular disease, type 2 diabetes, antbeaitliy
are all risk factors associated with an excess amount of trunk fat masstoiheyhat
“although body weight did not change, the impact of the holiday season played a crucial

and deleterious effect on the shift of central body fat” (p. 48), (Hull, Hestalr).e
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Actual body weight may not have changed because many participants had a tise in fa
mass but a decrease in fat-free mass.

Weight gain can also put an individual at risk for developing cardiovascular
disease and type 2 diabetes (Yanovski et al., 2000). In a study that focused on the
development of diabetes, the risk for diabetes was substantially increalsesen t
individuals who had a BMI of 25 kg/mand above (Sowers, 1995). An increase of 10 Ib
in men and women between the ages of 40-60 years increased their chances of
developing diabetes. Decreasing physical activity with advancing age nyagy nulke in
weight gain and can also lead to the development of diabetes mellitus (Sowers, 1995).

Visser, Bouter, McQuillan, Wener, and Harris (1999) looked at low grade
systemic inflammation measured with serum C-reactive protein (CREt3 lie
overweight and obese participants. Human adipose tissue releases the pratdtgmm
cytokine interleukin 6 (IL-6) and, in healthy humans, is released into the circulatien. T
release of IL-6 from adipose tissue may induce low-grade systenaimimghtion in
people with excess body fat. CRP is a sensitive marker for systeraimimétion. A
level of CRP higher than normal has been associated with an increased risk of hear
attacks, ischemic stroke, peripheral arterial disease, and corondrgibease.

Obese men and women were two and three times more likely to have elevated
CRP levels compared to people of normal weight (Visser et al., 1999), putting them at
risk for the diseases stated above. Women who are overweight are also much more
susceptible to developing gallstones than their leaner peers, and men are nemtbéels
to heart disease and high cholesterol levels (Fields et al., 2001). The risk of awyelopi

diabetes, gallstones, hypertension, colon cancer, heart disease, and strake axige
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person’s BMI increases. Men and women with a BMI between 22kagith25 kg/rh
are at a greater risk than people with a BMI less than 22°kg/develop at least one of

these diseases (Fields et al.).
The Bod Pofl for Assessing Changes in Body Composition

There are many different ways to measure body composition with some being
more accurate than others. A commonly used laboratory method to estimate fat and fat
free mass is air displacement plethysmography (ADP). This methochessente
principle of densitometry as the classic “gold standard” method of hydoostitihing
(Ball, 2005). The ADP device used in this study is called the Bof. Péid
displacement is used to determine body volume and subsequently body density, after
which fat mass and fat-free mass can be estimated (Nies, Chen, & Yéald@004).

The Bod Pofl has a unique egg shape and it provides a quick, simple,
noninvasive measurement of body composition, which benefits both the researcher and

the participant (Dempster & Aitkens, 1995). Figures 1a and 1b show the B8d Pod

Figure 1a The Bod Po8 Figure 1h The Bod Po8

From “www.googleimages.com2008. From “www.googleimages.c3m2008.
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The Bod Pofl is accurate and is more convenient than hydrostatic weighing. The
average reported standard error for the Bod"Rotietween 1.8-3.0% BF (Ball, 2005).
In a study done by Anderson (2007), reliability of the Bod"Reds found to be high
over a 3-day period= 0.98 p < 0.01). The Bod P§ds also a fast test to perform
taking about 5 min to complete (Anderson). According to a stulenticine and
Science in Sports and Exercisiee Bod Pofl was reliable in assessing body fat
percentagep< 0.05) and required minimal technical expertise (Collins et al., 1999).
Kilduff, Lewis, Kingsley, Owen, and Dietzig (2007) conducted a study on the tiliabi
of five different body composition methods including ADP. They found there was an
excellent test-retest correlation among all five methpds@.001).

Ballard, Fafara, and Vukovich (2004) did a study comparing the Bod t8od
DXA in Division Il female collegiate athletes. The purpose of this studytwvasaluate
the reliability and validity of ADP to DXA. Their results showed no differdmegveen
the two measurements (ADP = 22.5 + 5.5%; DXA = 22.0 + 47%00.10). The results
also determined that ADP was a reliable measure of body#0.06,p < 0.001).

Because ADP has such a high reliability it would be a good measure to track ahang
body composition (Ballard et al.).

The validity of ADP was tested in a study that compared different methods for
measuring body composition change to DXA. This study tested children between the
ages of nine and thirteen (Elberg et al., 2004). All of the methods they compared were
highly correlated with DXA < 0.001). Air displacement plethysmography performed
better than the other two methods that were compared. Elberg et al. sugge#t€dPtha

could be useful for measuring change in body composition.
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Another study comparing the Bod Fam underwater weighing found a 1% fat
difference between the two, which was not significart 0.01). The study showed a
high level of agreement between the BodPandd underwater weighing (Fields, Hunter,
& Goran, 2000). Mahon et al. (2007) compared the measurements of ADP, hydrostatic
weighing, DXA, and deuterium oxide dilution in a study. An ANOVA was used to
assess differences in mean composition. They found no differences among the four
methods.

The intra-class correlation coefficients for the test-retest anddagxteliability
of the Bod Pofl used in the present study were 0.99 and 0.98, respectively. There were
10 college students from Utah State University tested over a 2-day period. The
individuals were tested two consecutive times on one day, and then returned far anothe
test the following day. The mean differences in %BF between testaattsext-day
measurements were not significanty0.05). These are indicators that the Bod Pod®
used in the present study was reliable. HoweverSBseof the test-retest (1.4% BF) and
next-day (1.8% BF) measurements were substantially greater thantiresdsts
reliability SD of 0.4% BF reported by McCrory, Molé, Gomez, Dewey, & Been
(1998). This suggests that the variability of the Bod®Rezkd in the present study may
be greater than previously thought. If this is the case, the precision of the Bod Pod® is

placed into question limiting the ability to detect small but significant asimg%BF.
Prevention of Weight Gain over the Holiday Season

The holiday season can be a tough time to avoid gaining weight but it is not

impossible. Planning out an exercise regimen and a healthy eating schedule can he
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keep excess pounds off. People need to take time to stop and think about what and how
much they are eating. The holiday season does not need to be an excuse to eatgeverythi
in sight.

A recent article gives a few suggestions for keeping holiday pounds off. QoArri
(2007) has suggested not skipping meals and not depriving oneself. Skipping meals can
lead to an individual feeling famished by the end of the day, leading to overeating and
bad food choices. Using a small plate reduces caloric intake due to small@mgorti
Keeping food servings in mind at holiday parties can help with portion control
(D’Arrigo). Eating at a slower pace can help an individual’s brain catch tpwhiat she
is putting in her mouth. Another method for weight gain prevention is talking to others at
the table and taking conscious breaks from eating (Cooney, 2006). Cutting calories
during the holidays can also help keep weight in check. A study on promoting long-term
weight control found that participants who kept to a regular diet regimen throughout the
week and year were more likely to maintain their weight around the holidadgs thein
those who dieted strictly on the weekdays but not during the holiday season (Gorin et al.,
2004). There are also sources online that can help an individual maintain a healthy
weight during the holidays. Web-chat and e-mail newsletters can help from
Thanksgiving to New Year’s (Squires, 2007).

A scientific study that involved behavioral intervention such as phone calls and
daily mailings to help individuals control their weight over the holiday season found tha
the intervention group was able to self monitor more consistently than the control group.
They were also able to manage their weight during the holidays while thelgrotip

gained weight over the holidays (Boutelle, Kirschenbaum, Baker, & Mitct90).
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One other action that a person can take to prevent weight gain over the holidays is
to exercise. Changes in physical activity are important for weighageganent as well as
staying healthy. Exercise increases the mitochondrial content and taypiagpacity of
muscle fibers. This adaptation to endurance exercise allows musclegé&mtikcle
glycogen and blood glucose at a slower rate. It also causes a greatee refidat
oxidation and less lactate production during exercise of a given intensity. These
adaptations can play a big role in the large increase in the ability tosexémcionger
periods of time (Holloszy, 1982).

Physical activity is very important for keeping healthy. Being phifgieative
does not need to be strenuous in order to achieve healthy benefits. Performiag simpl
activities such as walking, gardening, shoveling snow, or just taking therathies than
the elevator can be beneficial to an individual’s health.

The American College of Sports Medicine has recently updated the physical
activity guidelines for weight loss and weight management. They recomratimd)g
physical activity of moderate intensity for 150-250 min/wk with an energyalgunt of
1200-2000 kcals/wk. This amount of exercise seems adequate to prevent weight gain
greater than 3% in most adults and it may result in weight loss (Donnelly et al., 2009)
Increased exercise duration over the holidays can reduce the risk of waighveyathe

holiday season (Klesges et al., 1989).

Summary

This chapter reviewed literature on holiday weight gain, reasons for holiday

weight gain, susceptibility to weight gain, health risks, prevention of wgaght the
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Bod Pod. Different methods were used in studies done by other researchers such as
skinfold measurements, DXA, and hydrostatic weighing. Many researchued that

the average amount of weight gain over the holidays is 1-2 Ib. Reasons for holiday
weight gain included splurging on high fat foods, overeating, attending sotiatiggs,
and decreasing physical activity. The research discussed in tlatulieereview found

that participants with a BMt 25 were more likely to gain weight over the holidays than
those individuals of normal weight.

There are many health risks involved with weight gain such as type 2 djabetes
obesity, gallstones, cardiovascular disease, hypertension, and heart attaektiér of
weight gain is important to reduce the risk of the health problems above. This can be
done by exercising regularly over the holiday, sticking to meal plans, malsegodd
choices, and getting support from the internet groups.

The Bod Pofluses air displacement plethysmography to determine %BF of
individuals. The validity and reliability of the Bod Pauas been compared to
hydrostatic weighing. It is less invasive and easier to use for both thecteseand the

participant.
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CHAPTER Il

METHODLOGY

Chapter Overview

The purpose of this study was to determine if there was a significant change in
weight and body composition over the holiday season. This chapter provides an
overview of the methodology and statistical analyses that were followedriducting
the study. These procedures were followed closely. This chapter includeseg@ch
design, (b) study sample, (c) research instruments, (d) the procedures ofiyharst (e)

statistical analyses.

Research Design

This study was a longitudinal, within-subjects research design in which the
subjects were tested twice over a 6-week period. All of the testing took plaee in t
Health, Physical Education and Recreation (HPER) Exercise Physicédgydtory.
Height was measured during the first test session and weight was ndedstmg both
test sessions for subsequent calculation of BMI. Waist circumfererscalscameasured
during both sessions, as well as a Bod®Restimate of body composition and a nutrition
and exercise assessment. The first test of the participants took place on thg ddonda
Tuesday before the Thanksgiving holiday (November 24-25); the second test was

conducted on the Monday or Tuesday following New Year’s Day (January 5-6).
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Study Sample

The participants for the study included 37 adults who were living in the Cache
Valley area, 15 males and 22 females, ranging in age from 23-61 years.wEhere
university students involved in this study. Flyers were placed around the USU campus
and the Cache Valley area to recruit faculty and staff members of altrdepés as well
as people living in Cache Valley who were not affiliated with USU (Appendix A)eA
mail explaining the study was also written and sent out to all USU facultyafhd st
(Appendix B). The total number of USU faculty who participated in the study was 13
and the other 24 participants were members of the community. Each individual
participating in the study signed a written informed consent that was apprptiee b

Institutional Review Board (IRB) (Appendix C).

Instrumentation

All of the instruments used in this study were located in the USU HPER Exercis
Physiology laboratory. Height was measured to the nearest 0.1 cm withraouated
stadiometer (Seca 216, Seca Corp., Ontario, CA). Weight was measured todgkt near
0.001 kg and body composition was estimated to the nearest 0.1% body fat with the Bod
Pod® ADP system (Life Measurement, Inc., Concord, CA). The Bo& Racb
calibrated according to the manufacturer’s guidelines before eacigtsssision. Waist
circumference was measured to the nearest 0.1 cm with a flexible anthropoapetric
measure with a spring-loaded handle (Gulick, Country Technology, Inc., Glys Mi

Wi).
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The Bod Pofl used ADP to determine the inverse relationbleiveen pressure
and volume (Boyle's law) to measure body vol{B¥) directly (McCrory et al., 1998).

This BV measurement along with the body mass (BM) measurement (obtainetthérom
Bod Pod scale) was used to determine body density (Db) (Db = BM/BV). Body density
was converted to body fat percentage (%BF) with the Siri formula (Siri, 1961) for the
subsequent determination of the subject’s fat mass and fat-free mass.

Although the validity of the Body P8dised in this current study was greater than
previous studies, The Bod Pbhas good reliability and the validity is comparable to
hydrostatic weighing (Anderson, 2007). It is also adaptable to different yyoely &nd is
easy to use for the researcher and the participants.

The participant also filled out a pre-test (Appendix D) and post-test (Appendix E)

nutrition and exercise questionnaire at the beginning of each session.

Study Procedures

Participants were tested twice; the initial baseline test was om #gigh®onday
or Tuesday before the Thanksgiving holiday and the second test occurred on the Monday
or Tuesday following New Year’s Day.

The participants were asked to void their bowels and bladders upon entering the
lab before any measurements were made. This helped to standardize the praoedures
ensure that the following measurements were performed under the sameugsriditi
each testing session. The subject’s height was measured to the nearest 0l& cm whi
standing erect with the arms at the sides. The study participants were riog\sbaes

and were dressed only in the swimsuit or compression shorts that were worn in the Bod
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Pod for this height measurement. Waist circumference was measured to st Oehr
cm at the visibly narrowest part of the torso between the last rib and the isac cre
Weight was measured to the nearest 0.001 kg on the BSdsBale as part of the body
composition test. BMI was calculated from the height and weight data (Apgendix

The subjects were required to wear tight, spandex lycra clothing (swionsui
compression shorts) along with a swim cap when tested. Subjects wore theathimg cl
each time they were tested. These requirements contributed to the accuinactesf.
Each test in the Bod P8dook approximately 5-8 min to complete. Thoracic gas volume
was predicted rather than measured, and the same value was used for both tiee baseli
and end-of-study tests. The same researcher conducted the Bog$ddr each
subject. The tests required only that the participants sat still and breathediynérm
two or three 20-s periods while the Bod Palbor was closed.

A nutrition and exercise questionnaire was filled out at the beginning of each tes
session and the answers were used to determine a change in eating anel lextaitsis
from pre-test date to post-test date. This process took no longer than 10 min to complete.
Instructions on how to properly fill out the survey were explained to the partisipant

The entire evaluation process including height, weight, and waist circundgerenc
measurements, the nutrition and exercise assessment survey, and the BegtRodk

no more than 20 min per session to complete for each subject.
Statistical Analyses

A power analysis was conducted to determine the number of participants

necessary to achieve statistical significance at varying degfséstistical power. This
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study needed 16 participants in order to obtain a power of 0.80. There were 34
participants who completed the study. The actual mesid fbr weight change in the
present study (0.04 £ 1.48 kg) was less than expected; therefore, the post-hoc power
analysis revealed that 10,747 participants would have been needed to obtain ktatistica
significance (p < 0.05) with this small mean difference. Assuming the observed SD
(1.48 kg) and 80% power, the mean difference in body weight would have needed to
exceed about 0.7 kg in order to reach statistical significance at an alpha l@x3.of

A pairedt test was run for each variable of interest to determine if there was a
significant mean difference between the two testing sessions for wgMhtwaist
circumference, and %BF. If a significant difference existed, the perbhange between
trials was calculated to determine the magnitude of change. P#astd were also used
to identify significant pre- to post-changes in the nutrition and exercise apgesti
Independent tests were used to identify significant change differences betweealnorm
weight and overweight participants as well as between men and womesorPear
product- moment correlations were used to determine if any of the nutrition oisexer
guestions were related to the changes in weight, BMI, waist circumérenzBF.

Statistical analyses were conducted using the Statistical Padkagexial
Sciences (SPSS, version 17.0) software. The alpha level for statisticitangpe was

set afp < 0.05 for all analyses.
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CHAPTER IV

RESULTS

Chapter Overview

To determine whether individuals gained weight over the 6-week holidays a
longitudinal study was conducted between the weeks of Thanksgiving to New Year’s
Day. Baseline data were from 37 adults between the ages of 23-61 years lifamg in t
Cache Valley area who were not university students. Three participaatsttareturn
for the follow-up testing. Two of the participants could not return to the follow-up
testing due to work schedules and the third participant was unable to return due to being
ill. Thus, 34 people (13 men & 21 women) finished the entire 6-week study for a 92%
completion rate.

There were four different variables of interest selected based on ansaobtpe
literature. Baseline and post-holiday comparisons were made fdntwBMI, waist
circumference, and %BF. Answers on a pre-holiday nutrition and exercis®goase
were also compared to answers on a post-holiday questionnaire. Data collectign duri

the study was used to address five research questions.

Research Questions

Research Question One: Did weight, BMI, waist circumference, and %BF change during
the 6-week holiday season?

The research hypothesis was that body mass and %BF would increase with

corresponding increases in BMI and waist circumference over the 6-weed.peri
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Waist circumference increased by about 1 cm, but there were no signifi¢ardrdies
between pre- and post-holiday measurements for the other variables (Tabésgite D
no mean difference in weight and %BF, some individuals did have big changes (Figures

2 & 3).

Table 2

Weight Change and Fat Mass Change Over a 6-Week Holiday Period

Category Pre-holidays Post-holidays p-values
Weight (kg) 74.0+17.8 73.9+18.1 0.876
BMI (kg/m?) 25.3+5.3 25.3+5.4 0.857
Waist (cm) 81.9+12.6 829+125 0.013*
%BF (%) 25.4+9.0 25.4+8.9 0.974

* Significant at thep < 0.05 level.



Mean =-.0401
10.04 Std. De,\\‘/ ;31.48327

8.0

I
2

Frequency

4.0

2.0

.0 T T T
-4.00 -2.00 .00 2.00 4.00

weight change (post-pre)

Figure 2.Histogram of weight change.

Mean =-.0118
10.01 Std. De':l/.=5512884

8.0

6.0

Frequency

4.0

2.0

-5.00 250 .00 250 5.00
percent body fat change (post-pre)

Figure 3.Histogram of % BF change.
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Research Question Two: Did people’s eating and drinking habits change over the
holidays?
There were significant changes in several eating habits over the 6-wigkly$.0l

Significant changes to the nutrition questionnaire are presented in Table 3.

Table 3

Changes in Eating Habits over the Holidays

Category Pre-holidays Post-holidays p-values
Vegetable Intake 8.6 £ 8.3 6.2+4.0 0.034*
(cups/week)
Splurging 1.6+£19 25+2.1 0.019*
(days/week)
Regular Soda 1.5%+2.2 22126 0.028*
(cans/week)
Social Gatherings 1.6 +1.5 22+1.7 0.044*
(days/week)

* Significant at thep < 0.05 level
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Research Question Three: Did the exercise regimens change during the weeks of
Thanksgiving to New Year’s Day?

The expectation of the third research hypothesis was that participants would
exercise less over the 6-week holiday season. There was a redpetioroQ1) in the
self-reported number of days per week that participants exercised fron2R7 +

days/week at baseline to 2.6 + 2.3 days/week at the end of the holiday period.

Research Question Four: Was holiday weight gain related to a person’s body mass index
(BMI)?

The researcher expected to find that participants with a_ BRE kg/nf would
gain more weight than those who started the study with a normal BMI. However, ther
were no significant differences between normal and overweight participantgight
change§ = 0.25), BMI changep(= 0.22), waist circumference change=0.67), and
%BF changefd = .75). The change in BMI over the 6-week holiday season is shown in

Figure 3.

Research Question Five: Was there a difference in weight change and %BF change
between men and women during the holiday period?

The expectation for the final research question was that men would experience a
greater weight change and %BF change compared to women during the 6-weeak holida
period. The independetitests revealed no significant differences between men and
women for weight chang@ € 0.95), BMI changep(= 0.98), waist circumference

change = 0.51), and %BF changp £ 0.38).
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Figure 3.Histogram of BMI change.

Weight changes were correlated with changes in BMI{.99,p < 0.001),
changes in %BFR (= 0.58,p < 0.001), and changes in waist circumferemce @.43,p =
0.012). Pearson product-moment correlations showed a positive correlation between the
number of days that the participants self-reported overeating and weiggedha 0.48,

p = 0.004) and BMI change € 0.50,p = 0.003).
Summary

Chapter IV discussed the statistical results that were found for eduh fofe
research hypotheses. Overall, despite a few changes in eating anseexaipdts, there

were no significant changes in body mass nor body composition over the 6-week holiday
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period. Furthermore, participants’ weight and body composition changes were not

influenced by BMI or gender.
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CHAPTER V

DISCUSSION

Chapter Overview

This chapter discusses the findings of the current study along with hovethtey
to previous research performed on weight gain over the holidays. This chapter also
discusses the reasons for weight change and %BF change over the holltays. T
limitations to this study along with recommendations for further researcisare

discussed in this chapter.

Summary of Findings

Different researchers have studied weight change over the holiday seasdoo pri
this current study, and there are also many articles written in popujazmas on this
subject. The significance of this current study was to determine the amoundgjlof we
and body composition changes over the holiday season and if the changes were
significant. The results of prior research are varied regarding the aofoueight
gained over the holidays. Many popular magazines suShaseas well as newspaper
articles report that the average person can gain up to seven pounds over the holidays
(Somer, 1997; Vantreese, 2007). Research studies however, report that the average
holiday weight gain is 1-2 Ibs (Hull, Hester, et al., 2006; Yanovski et al., 2000). The
significance of this current study was to determine if people gainedht\gigd fat mass

over the 6-week holiday season.
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Table 4

Research Questions, Study Results, and Supporting Research

Research Question Study Results Supporting Research

1.Did people gain fat mass There was a risk of people Hull, Hester, et al. (2006);
and weight during the 6-  gaining weight and fat massPhelan et al. (2008)
week holiday season? over the holidays but not

every participant gained

weight and fat mass. Some

subjects lost weight over

the 6-week period. The

amount that participants

gained was not found to be

significant.
2.Did people’s eating habitsEating habits did change  D’Arrigo (2007); Gorin et
change over the holidays? over the holidays but the al. (2004); Phelan et al.

results were not statistically (2008)

significant. More social

gatherings were attended as

well as more alcohol

consumed, on average, over

the 6-weeks.
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Research Question Study Results Supporting Research

3. Did a person’s exercise Participants exercised less Craig et al. (2006); Van
regimen change between thever the 6-week holiday  Staveren et al. (1986)
weeks of Thanksgivingto period. There was a
New Year's Day? significant difference in the

number of days people

exercised before and during

the holidays.
4. Was holiday weight gain People with a BMp 25 Field et al. (2001); Hull,
related to a person’s body kg/m? were not more likely Radley, et al. (2006);
mass index (BMI)? to gain weight over the Yanovski et al. (2000)

holidays than those of

normal BMI.
5. Was there a difference in There was no significant  Hull, Radley, et al. (2006);
weight change and fat massdifference in weight change Ziebland et al. (2002)
change between men and or fat change between men
women during the holiday and women over the

period? holidays.
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Discussion

Research Question One

The first research question asked if participants gained weight and %BRever t
6-week holiday season. This was determined by using the ADP method (BYddod
measure body mass and %BF. On average, the weight and %BF changes from the
beginning of the holiday period to the end were not statistically significamghtv(-0.04
kg change) and %BF (0.0% BF change) remained stable. However, nine padicipa
(26% of sample) gained more than 1 kg during this 6-week period with 12% of the
sample gaining more than 2 kg. Similarly, Hull, Hester, et al. (2006) reported that 15%
of their college-aged sample gained 2 kg or more over the Thanksgiving to New Year
Day period despite no change for the entire sample. Of the participants whib gaine
weight in the current study & 16), the average amount gained was 1.22 kg with a
corresponding increase of 1.3% BF.

Although the weight for most participants in the current study remained,stable
any amount of weight gained during the holidays could alter a person’s health @:er tim
Phelan et al. (2008) found that people have a hard time losing weight that they may have
gained over the holidays even if the amount was minimal. The weight often stays$ on a
can lead to health related problems such as high blood pressure and type 2 dialoetes. Pr
research concluded that the weight gained over the holidays was retainedtand the
period between Thanksgiving and New Year’s Day was a critical period fontggm

and obesity (Yankovski et al., 2000).



39

Similar to the present study, the average weight of college students eatdhed
University of Oklahoma remained stable over the holidays. However, despiteange
in weight, they reported an increase in trunk fat mass (Hull, Hester, et al., 20@&e T
who gained weight in the present study also had an increase in waist circum{&#0c
+13.0cmto 85.9 + 13.2 crp,< 0.001).

Participants in a study done by Yanovski et al. (2000) thought they had gained as
much as four times the amount of weight than they had actually gained. Thege were
variety of reasons people stated for assuming they had gained weight. Maripaasi
thought they had increased their weight due to lack of exercise and eating ynhealth
holiday foods. Others stated that emotional stress caused them to believalthaynbd
weight. Two people reported that they felt their clothing fit tighter anahrfete
uncomfortable. Like the Yanovski study, participants in the current study adsoeye
had gained much more weight than they actually had. Most of the participants (71%)
assumed they had gained weight over the holidays. The average perceivedyaiaig
for the sample was 1.42 kg even though the actual weight change was -0.04 kg.

Although participants did not gain a significant amount of weight over the 6-week
period, 71% of the individuals in this current study perceived they had gained between 2-
15 Ibs. This may be a reason why popular magazines and newspaper often speculate that

the average person gains between 7-10 Ib over the holidays.

Research Question Two
The second research question asked if people’s eating habits changed during the

holiday season. The answers on the questionnaires were evaluated usingteegstired
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for each question and there were a few significant changes. Although nutritioeschoic
changed for most of the subjects over the 6-week holiday period, the weight of the
participants was not affected.

Phelan et al. (2008) found that the holidays can cause people to increase their
consumption of alcohol. Those who drank regular soda consumed more cans than usual
and participants tended to splurge more often on foods they would not normally eat over
the holidays.

Social gatherings were also attended more often between Thanksgiving\and N
Year's Day than normal. Longer eating durations and eating around otkecsaht
gatherings may influence a person’s weight over the holidays (Hull, Ratlky,, 2006).

More time is spent around food and eating over the holidays. This can decrease people’s
will power to keep to a diet or choose healthy food choices (Verplanken & Faes, 1999).
Many of the food choices at social gatherings are not healthy and are haglama fhigh

in calories. It is quite common to eat and drink more than usual at social gatherings
around the holidays (Ziebland et al., 2002). Participants in this current study stated in the
guestionnaire that they ate too much over the holidays and that they ate more unhealthy
food than usual.

A study on the effects of holiday eating behavior and weight gain tested 65
college students who were recruited from introductory psychology classesubiéets
were instructed to record everything they ate and drank over the holidays in a food
journal. The results showed that the mean intake of caloric consumption over
Thanksgiving weekend increase (2,440 kcal) when compared to the caloric consumption

two days prior to Thanksgiving (2,159 kcal) (Klesges et al., 1989).
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A prior study tested 140 young adult Dutch women on their diet and exercise by
holding interviews done by dietitians throughout the testing period (Van Staveren e
1986). Their results showed that there was a seasonal effect on the amount of fat
consumed. The participants consumed less fat during the summer months (37.2 % of
energy) than they did during the winter months (39.4 % of energy). Brown, Black, and
Backer (1982) found that seasonal change is one of the most important reasons for
various food intake and changes in body weight. Van Staveren et al. (1986) also found
that there was a higher intake of vegetables in the summer (25 g) than in grg(1@nt
g). This study also showed that total energy intake was not affected by seasonal

variation.

Research Question Three

The third research question asked if individuals’ exercise regimen chdngeg
the weeks of Thanksgiving to New Year's Day. The results of the current study w
found by comparing subjects’ answers on the questionnaire using atpased The
findings were significant at the alpha level 0.01.

Overall, participants exercised less throughout the 6-week holidaysndGetti
ready for the holidays can take up a lot of time and can alter a person’sesregaisen.
The holidays are also a time to relax and enjoy oneself for many peopleis&xdten
gets pushed to the back of the priority list. The holidays can cause a changatyn act
level due to cold weather and stressful schedules (Craig et al., 2006). Another study
conducted by Yankovski et al. (2000) found that people decreased exercise activity

throughout the holidays. Van Staveren et al. (1986) suggested that there were small
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seasonal differences in the amount of physical activity in a study conductadaim D
women. Individuals seemed to participate in physical activity less duringrber w
months and more in the summer months of the year. Ma et al. (2006) also reported that
seasonal variation impacts recreational physical activity with lessise in the winter
than in the spring and summer.

The questionnaire in this study showed that the subjects exercised less over the 6
week period and they reported feeling like they had gained weight becausekobfa lac
exercise. Many participants stated that they thought they had gained betwden 2-5 |

because of a lack of exercise between Thanksgiving and New Year’s Day.

Research Question Four

The fourth research question asked if weight change was related to BMI. An
independent-test was conducted to determine if participants with a BI2% kg/nf
gained more weight than those participants with a BMI < 25 kg/fhe results were not
significant at the alpha level 0.05.

The classification for underweight, normal weight, overweight, and obese has
been set by US dietary guidelines. These are shown in Table 1 in Chapter 2. A few
studies have found that overweight and obese people tend to gain more weight than
normal weight people over the holidays. Prior research suggests that individualg who ar
overweight or obese are likely to gain up to 5 Ib while normal weight people wilf likel
gain only 1 Ib over the holidays (Yanovski et al., 2000). Hull, Radley, et al. (2006) found
that people in the normal weight range did not gain weight over the Thanksgiving

holiday, but those who were classified as overweight and obese gained weight over
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Thanksgiving. Despite a tendency for participants with BMIs < 25 kwitose weight
(-0.27 kg) and overweight participants to gain weight (0.34 kg), there was not a
significant difference in weight change between these two groups in genpstudy.

Andersson and Rossner (1992) tested both obese and normal weight individuals
during the holidays. Their study found that body weight increased among obese
participants (0.6 + 2.4 kg), but it was not considered to be significant. The normal weight
group had less of a weight increase, but the increase was statistgpaifigant (0.4 +
0.8 kg,p < 0.001).

Phelan et al. (2008) showed that the risk of gaining weight over the holidays was
lowest in normal weight individuals, moderate in overweight individuals and greates
obese individuals. Their study found that those individuals who had been successful at
losing weight prior to the study had made more controlled behaviors to manage their
weight over the holidays. They had made pre-holiday plans to control their eating a
they had planned on exercising throughout the holidays as well. It was impottiaat t
successful weight loss group to work hard and manage their weight during the holiday
season (Phelan et al.).

Another study tested body composition and body weight in 100 college students
at the University of Oklahoma during the holiday season (Hull, Hester, et al., 2006).
They divided the subjects into two groups, one being normal weight individuals{BMI
24.9 kg/nf) and the other being overweight/obese individuals (BM5 kg/nf). Their
results found that the normal weight group had 9 individuals who lost a significant
amount of body weight over the holidays<(0.05) and the overweight group had 8

subjects who gained more than 2.0 kg of body weight but this was not signiRcant (
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0.14). Both the overweight/obese and the normal weight group gained a significant

amount of body fat between Thanksgiving and New Year’'s payQ.05).

Research Question Five

The fifth research question examined the difference in weight change d@hd %B
change between men and women during the holiday period. There were a total of 13
males and 21 females that completed the study. The sexes were compared using an
independent-test. The differences between men and women were not significant at the
alpha level of 0.05.

Other research has shown that men had a tendency to eaM26384.61 kcal,
SD= 713.89) than womem= 1923.10 kcalSD = 568.87) over the holidays (Klesges et
al., 1989). A prior study also found an increase in body weight between pre and post
Thanksgiving holiday in males (0.6 kg) and females (0.4 kg) to be different (Hull,
Radley, et al., 2006).

Men gained more weight than women in their study, but they did not report the
difference to be statistically significant. Similarly, another studthis research team
concluded that there was no statistically significant difference ightvehange and body
composition change between men and women over the holidays (Hull, Hester, et al.,
2006).

Andersson and Rossner (1992) conducted a study on obese patients at an obesity
unit. They were weighed before and after Christmas. The results wereredrtgpa

normal weight group. They reported that the increase in body weight was more



45

pronounced for men than for womgn<0.001) in both the obese patients and the
control group.

Study Limitations

Some limitations should be noted in the current study that should be addressed to
assist in further research. First, the participants knew the purpose ofdhaistithat
they were going to have their body composition evaluated before and after tag/$oli
This could have altered the participants’ eating and exercise behavior theidgration
of the study.

Another limitation of the study was relying on the honest and non-biased answer
from the participants on the nutrition and exercise questionnaires. One egagstien
asked how many days per week a subject exercised, but intensity and durationtwere
taken into account.

The third limitation could include the sample of participants that were included in
the current study. Thirteen subjects were well education university professors
university employees. The other 24 participants were members of the comniirtiy
six percent of Americans are overweight (Ogden et al., 2006); however, only 12
participants (35% of this study sample) had a B\25 kg/nf, the criterion for
overweight. There was also a limited amount of subjects who consumed alcohol over the
holidays. Our study contained only 19% of individuals who drank alcohol. The national

average of people who drink alcohol is 71% (Hamrick, 2006).
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Recommendations and Changes for Future Research

Although the current study was conducted with few limitations, some
recommendations for further research on weight change and fat mass change over the
holidays should be considered. The first recommendation would be to blind the subjects
in some manner so that they are not aware that their weight and fat mase@re be
measured. Another recommendation is to draw a sample from a larger gezairaga
that includes people from a broad variety of occupations and lifestyles. Finallyearm
depth questionnaire on exercise with questions about the duration and intensity of
exercise is recommended. Additional research that includes these recotmnenda

would provide more conclusive data to answer the questions posed in this study.

Prevention

While few variables proved to be significant in the present study, pastatesear
has found that weight increases and/or fat mass increases between ThanksdiNewa
Year’s Day (Hull, Hester, et al., 2006; Hull, Radley, et al., 2006; Phelan et al., 2008;
Yanovski et al., 2000; Reid & Hackett, 1999). Therefore, prevention is important to
assist those that may be at risk of weight gain and fat mass gain over tlag$ollhose
that have been found to be most at risk for weight gain over the holidays are individuals
with a BMI> 25 kg/nf. Many different diseases are associated with rapid weight gain
such as high blood pressure, coronary heart disease, type 2 diabetes, hypertension,

obesity, and osteoporosis (Mokdad et al., 2003).
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There are things that individuals can do to help try and keep the pounds off during
the holidays. D’Arrigo (2007) suggested eating food in smaller portions and eating at a
slow pace. Making wise food choices is also important during the holiday becgluise hi
caloric, high fat foods are easily accessible. Incorporating exentisgaur daily
routine is also important in keeping excess pounds off (D’Arrigo).

Self monitoring one’s behavior can help fight off unwanted pounds. A study
conducted on 57 participants tested a cognitive-behavioral treatment program over
Christmas and New Year’'s Day. The self-monitoring intervention group was give
phone calls and daily mailings that focused on self monitoring (Boutelle et al., 1999).
This group was more consistent with self-monitoring and managed their wetigt be
than the control group.

Other recommendations for keeping weight off over the holidays include getting
involved in web chats, weekly newspaper columns, and e-mail newsletters for moral

support and ideas for maintaining weight (Squires, 2007).

Conclusion

This study hypothesized that participants would have an increase in weight and an
increase in fat mass over the 6-week holiday period. The results of the study did not
support this research hypothesis. Some eating habits changed over the holidays but the
changes did not significantly affect the weight or body composition of the indisidua
The amount of exercise self-reported by the participants decreasedrbtte/@aeeks of
Thanksgiving to New Year’s Day, but this also did not have a significant effectightwe

change and fat mass change. Also, BMI did not affect weight change, and/gseno
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significant difference found in weight change and fat mass change betvezeand
women in our study.

It appears that the commonly held belief that a lot of weight is gained over the
holidays is an exaggeration. However, sample-selection bias may have been a fact

thus, the results are specific to this sample and should not be generalized.
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Boby COMPOSITION
TESTING

Get your body fat
percentage tested using the
Bod Pod. Offer available to

Free Bod Pod
Testing in the
HPER!

/N

* Must be between the ages of 25-65 years to
participate.

% Must be able to attend two test dates over
the holiday season.

- November 24™ or 25™
- January 5™ or 6th
* Must be willing to be tested in the Bod Pod.

* Must be willing to fill out a nutrition and
exercise assessment survey.

* For more information please contact:

Jessyka Larson

e-mail: jess.larson@aqggiemail .usu.edu
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Dear USU Faculty and Staff members;

My name is Jessyka Larson and | am a graduate student at USU. | am conducting
a study to evaluate body composition and weight change over the holidays fasmsy th
| am currently looking for faculty and staff members who are interestedtinipating in
this study.

Body composition will be evaluated using the Bod Pod in the HPER Department.

The Bod Pod is an egg shaped chamber that uses air displacement plethysmography t
estimate fat mass and fat-free mass. This easy, pain-free tekéa@beut 8 minutes
and you will be required to wear a swimsuit or compression shorts during the test.

Your participation involves coming into the lab in the HPER building on two
separate occasions. The first test will be November 24 or 25. The last tés taitlen
on January 5 or 6. Each participant will be able to choose a Monday or a Tuesday to
attend for each session.

Participants will also be asked to fill out a nutrition and exercise assgssime
each test session, and height, weight, and waist circumference will bextadaarh test
session as well.

This is a great opportunity to get state-of-the-art body compositiongdeti
free. All faculty and staff are welcome to participate excluding beeswho are
pregnant. The study is limited to 34 participants so don'’t delay.

If you are interested in participating or have any questions please contact
Jessyka Larson

jess.larson@aggiemail.usu.edu



Appendix C. Written Consent Form

61



62

UNIVERSITY.

Department of Health, Physical Education and Recreation
7000 Old Main Hill

Logan UT 84322-7000

Telephone: (435) 797-1495

INFORMED CONSENT

Effects of the Holidays on Body Composition and Weight Change Using Air
Displacement Plethysmography

I ntroduction/ Purpose Assistant Professor Dale R. Wagner, Ph.D. in the Department of
Health, Physical Education and Recreation at Utah State University aret’msistdent
Jessyka Larson are conducting a research study to find out if weightdnd bo
composition change over the holidays. There will be approximately 34 participants in
this study.

Procedures If you agree to be in this research study, you will be asked to come to the
Exercise Physiology Laboratory in the HPER building on the USU-Logan camipus t
separate times. Each time the following procedures will take place:

1. You will be asked to follow some pre-testing guidelines that include no exercise
or strenuous activity for 2 hours prior to the testing session, avoid gas-producing
foods for 12 hours prior to the session, and bring a tight-fitting, lightweight
swimsuit (e.g., Speedo) or non-padded lycra-spandex compression shorts and a
jog bra with you.

2. You will be asked to urinate and eliminate as much gas and feces as possible
before changing into your swimsuit.

3. While wearing your swimsuit, your height and weight will be measured.

4. While wearing your swimsuit, a measurement will be taken with a tape raeasur
of your waist circumference.

5. Your body volume will be measured by the Bod Pod. You will sit in a large egg-
shaped chamber with a large window with the door closed for two 20-second
trials. During this time you will be required to sit motionless and breathe

normally. This measurement will be used for the estimation of your body fat.

6. You will answer questions about your nutrition and exercise habits on a one-page
guestionnaire.
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UNIVERSITY.

Department of Health, Physical Education and Recreation
7000 Old Main Hill

Logan UT 84322-7000

Telephone: (435) 797-1495

Each session will last approximately 20 minutes. Your total partioipétne for this
study should be about 40 minutes.

INFORMED CONSENT

Effects of the Holidays on Body Composition and Weight Change Using Air
Displacement Plethysmography

Risks

There is minimal risk in participating in this study. Some people may feetrdphsbic

inside the Bod Pod. However, the chamber door is closed for only about 30 seconds per
trial. Also there is a very large window that allows you to see everythisgleuhe

chamber. Furthermore, there is an emergency button inside the chamber gdbiwvil

you to open the chamber door from the inside. There have been no reported incidences
of injury associated with the Bod Pod since its inception in 1994. A technician will be
available to assist you if needed. An office adjacent to the lab contains a phdsielfor “
emergencies.

Benefits You will be given an estimate of your body fat percentage and an interpretation
of this value at the end of the study. Knowledge of your body fat percentage can help
you assess your health and fitness status. Furthermore, the informatiahfgaiméhis

study may help the investigators learn more about weight gain over the holidays.

Explanation & offer to answer guestions Jessyka Larson has explained this research
study to you and answered your questions. If you have other questions or reskedech-r
problems, you may reach Dr. Dale R. Wagner at 797-8253 or by email at
dale.wagner@usu.edu.

Withdrawal dueto Pregnancy: Should you become pregnant during the course of the
study, it is your responsibility to inform the researchers. You will be vatidifrom the
study without consequence or loss of benefits, as pregnancy will create othaoges

in body composition that will confound the study.
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UNIVERSITY.

Department of Health, Physical Education and Recreation
7000 Old Main Hill

Logan UT 84322-7000

Telephone: (435) 797-1495

Voluntary nature of participation and right to withdraw without consequence
Participation in research is entirely voluntary. You may refuse to jpeaticor withdraw

at any time without consequence or loss of benefits. You may be withdrawn from this
study without your consent by the investigator

INFORMED CONSENT

Effects of the Holidays on Body Composition and Weight Change Using Air
Displacement Plethysmography

Confidentiality Research records will be kept confidential, consistent with federal and
state regulations. Only the investigators will have access to the dath, witiibe kept in

a locked file cabinet in a locked room. Personal, identifiable information will beideept
the duration of the study only.

|RB Approval Statement The Institutional Review Board for the protection of human
participants at USU has approved this research study. If you have anympertine
guestions or concerns about your rights or a research-related injury, yoombast the
IRB Administrator at (435) 797-1821 or emial @usu.edu

Copy of consent You have been given two copies of this Informed Consent. Please sign
both copies and retain one copy for your files.

|nvestigator Statement “I certify that the research study has been explained to the
individual, by me or my research staff, and that the individual understands the nature and
purpose, the possible risks, and benefits associated with taking part in thishrasedy.

Any questions that have been raised have been answered.”
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UNIVERSITY.

Department of Health, Physical Education and Recreation
7000 Old Main Hill

Logan UT 84322-7000

Telephone: (435) 797-1495

Signature of Pl & student or Co-PlI

Dale R. Wagner, Ph.D. Jessyka N. Larson
Principal Investigator Student Researcher
435-797-1495 435-760-0619

Signature of Participant By signing below, | agree to participate.

Participant’s signature Date
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NAME

1. How would you rank your level of health conscious eating? (Put a single mark on
the line)

Not at all conscious Extremely Conscious

2. How would you rank your health in general compared to others your age? (Put a
single mark on the line)

Not at all healthy Extremely Healthy
3. What is the most you have ever weighed in your adult life? (Other than when you
were pregnant)

4. Has you weight changed in the last year?

1=lost weight 2=gained weight 3=no weight change

5. If so, how many pounds?

6. Are you currently following any specific diet for any reason?

7. How strict do you plan to be in maintaining your usual dietary routine over the
holidays (Thanksgiving through New Year’s Day)? (Put a single mark on the
line)

Not at all strict Extremely Strict

8. How many days do you anticipate eating more calories compared to your normal
intake (Thanksgiving through New Year’s Day)?
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9. How many days do you anticipate consuming more alcohol than your usual intake

(Thanksgiving through New Year’'s Day)?

10.Over the past 7 days, how many cups of fruit have you eaten excluding fruit
juices? (One small piece of whole fruit is equal to one cup)

11.Over the past 7 days, how many cups of vegetables have you eaten excluding
vegetable juices?

12.Over the past 7 days, how often did you eat breakfast?

13.Over the past 7 days, how often did you eat lunch?

14.0Over the past 7 days, how often did you snack after eating dinner?

15.Over the past 7 days, how often did you drink alcohol?

16.Over the past 7 days, how often did you splurge and eat something you would not
normally eat?

17.0ver the past 7 days, how often did you drink diet soda?

18.Over the past 7 days, how often did you drink regular soda?

19.Over the past 7 days, how often did you overeat — continued eating until after you
felt full?

20.Over the past 7 days, how often did you eat at a social gathering?

21.How many days per week do you exercise?
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22.Do you plan on exercising throughout the holidays?

1=yes 2=no

23.1f yes, how many days per week?

24. Do you think you will gain weight over the six-week holidays?
1=yes 2=no

25. If yes, how much weight do you expect to gain?

26. How has your weight changed in the past 6-weeks?

1=lost weight 2=gained weight 3=no weight change

27. If so, how many pounds?
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NAME

1. How strict were you in maintaining your usual dietary routine over the hakdays

Not at all strict Extremely strict

2. How many days do you think you ate/drank more of the following compared to your

normal intake? (Please fill out the table below)

Nov 27 —Decl Dec2-Decl5 Dec1l6-DecDec?26—-Jan4

25

Total calories

Fruits

Vegetables

Breakfast

Alcohol

3. Over the past 7 days, how many cups of fruit have you eaten excluding frul® juices

(One small piece of whole fruit is equal to one cup)

4. Over the past 7 days, how many cups of vegetables have you eaten excluding
vegetable juices?

5. Over the past 7 days, how often did you eat breakfast?
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6. Over the past 7 days, how often did you eat lunch?

7. Over the past 7 days, how often did you snack after eating dinner?

8. Over the past 7 days, how often did you drink alcohol?

9. Over the past 7 days, how often did you splurge and eat something you would not
normally eat?

10. Over the past 7 days, how often did you drink diet soda?

11. Over the past 7 days, how often did you drink regular soda?

12. Over the past 7 days, how often did you overeat — continued eating until after you felt
full?

13. Over the past 7 days, how often did you eat at a social gathering?

14. Did you exercise throughout the holiday season?
1=yes 2=no

15. If yes, how many days per week?

16. Do you think you have gained weight in the past 6-weeks?
1=yes 2=no

17. If so, how much do you think you have gained?

18. Why do you think you've gained weight?
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Gender Age Ethnicity Marital Status
Data Collection #1 Date

Height cm  Weight kg BMI kg/m?  Waist cm
Body volume L Body density g/cc  %Body Fat

Data Collection #2 Date

Height cm  Weight kg BMI kg/m?  Waist cm
Body volume L Body density g/cc  %Body Fat
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