Florida International University
FIU Digital Commons

FIU Electronic Theses and Dissertations University Graduate School

11-9-2018

A Mobile-Based Intervention for Obesity Prevention Among
Female College Students in Saudi Arabia: A Randomized
Controlled Trial

Abeer Hussain Alssafi
Florida International University, aalss001@fiu.edu

Follow this and additional works at: https://digitalcommons.fiu.edu/etd

6‘ Part of the Dietetics and Clinical Nutrition Commons, and the Nutrition Commons

Recommended Citation

Alssafi, Abeer Hussain, "A Mobile-Based Intervention for Obesity Prevention Among Female College
Students in Saudi Arabia: A Randomized Controlled Trial" (2018). FIU Electronic Theses and Dissertations.
3877.

https://digitalcommons.fiu.edu/etd/3877

This work is brought to you for free and open access by the University Graduate School at FIU Digital Commons. It
has been accepted for inclusion in FIU Electronic Theses and Dissertations by an authorized administrator of FIU
Digital Commons. For more information, please contact dcc@fiu.edu.


https://digitalcommons.fiu.edu/
https://digitalcommons.fiu.edu/etd
https://digitalcommons.fiu.edu/ugs
https://digitalcommons.fiu.edu/etd?utm_source=digitalcommons.fiu.edu%2Fetd%2F3877&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/662?utm_source=digitalcommons.fiu.edu%2Fetd%2F3877&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/95?utm_source=digitalcommons.fiu.edu%2Fetd%2F3877&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.fiu.edu/etd/3877?utm_source=digitalcommons.fiu.edu%2Fetd%2F3877&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:dcc@fiu.edu

FLORIDA INTERNATIONAL UNIVERSITY

Miami, Florida

A MOBILE-BASED INTERVENTION FOR OBESITY PREVENTION AMONG
FEMALE COLLEGE STUDENTS IN SAUDI ARABIA: ARANDOMIZED

CONTROLLED TRIAL

A dissertation submitted in partial fulfillment
of the requirements for the degree of
DOCTOR OF PHILOSOPHY
in
DIETETICS & NUTRITION
by
Abeer Hussain Alssafi

2018



To: Dean Tomas R. Guilarte
Robert Stempel College of Public Health & Social Work

This dissertation, written by Abeer Hussain Alssafi, and entitled A Mobile-Based
Intervention for Obesity Prevention among Female College Students in Saudi Arabia: A
Randomized Controlled Trial, having been approved in respect to style and intellectual
content, is referred to you for judgment.

We have read this dissertation and recommend that it be approved.

Adriana Campa

Fatma Huffman

Changwon Yoo

Catherine Coccia, Major Professor
Date of Defense: November 9, 2018

The dissertation of Abeer Hussain Alssafi is approved.

Dean Tomas R. Guilarte
Robert Stempel College of Public Health & Social Work

Andrés G. Gil
Vice President for Research and Economic Development
and Dean of the University Graduate School

Florida International University, 2018



© Copyright 2018 by Abeer Hussain Alssafi

All rights reserved.



DEDICATION
| dedicate this dissertation to my parents, who supported me reach the highest
level of education. They have always supported me tremendously in my educational
pursuits, no matter what my age or degree choice. This dissertation is also dedicated to
my amazing major professor Dr. Catherine Coccia, who never gives up on me. Without
her patience, understanding, and support, the completion of this work would not have

been possible.



ACKNOWLEDGMENTS
I would never have been able to finish my project without the guidance, help, and
support from many different people with their different ways. | would like to extend my

appreciation especially to the following.

First, I would like to thank my major professor Dr. Catherine Coccia for all her support
and encouragement. From the beginning, she had confidence in my abilities to not only
complete a degree, but to complete it with excellence. After that, I would like to express
my deepest appreciation to my dissertation committee members who have provided me
extensive personal and professional guidance and taught me a great deal about both
scientific research and life in general. Dr. Fatma Huffman since | met you in 2011 you
have always encouraged and supported me. Dr. Adriana Campa, thank you for your
amazing feedback and suggestions along with your willingness to serve on my
committee. Dr. Changwon Y00, thank you for your guidance and support throughout the

research analysis.

| owe a lot to my parents, who encouraged and helped me at every stage of my personal
and academic life, and longed to see this achievement come true. I thank my brothers and
sisters for their support and good wishes. Also, | would like to thank my beloved fiancée,

Mohammed Halawa. Though he came at the final stages of this journey, he has made it

the best journey of my life. | love you all so much!

Above all, I owe it all to Almighty God for granting me the wisdom, health and strength

to undertake this research task and enabling me to its completion.



ABSTRACT OF THE DISSERTATION
A MOBILE-BASED INTERVENTION FOR OBESITY PREVENTION AMONG
FEMALE COLLEGE STUDENTS IN SAUDI ARABIA: A RANDOMIZED
CONTROLLED TRIAL
by
Abeer Hussain Alssafi
Florida International University, 2018
Miami, Florida
Professor Catherine Coccia, Major Professor

College students transitioning from adolescence into early adulthood may encounter new
stresses, which may lead to unhealthy weight-related behaviors and weight gain. Students
gain approximately 4-9 pounds during their first 2 years in college. Health behaviors in
this population pose an increased risk because they tend to persist into adulthood. In
Middle Eastern countries including Saudi Arabia, student obesity is on the rise. About
24% of female college students were overweight or obese in Saudi Arabia in 2015. This
dissertation describes the development of a mobile intervention program using Instagram
and a self-tracking app to minimize the risk of overweight/obesity in Saudi Arabian
female college students by changing health behaviors, including increasing fruit and
vegetable intake along with physical activity.
More than 100 students were randomly assigned to either the control or the mobile
intervention group. Students in the intervention group were asked to participate in the

study Instagram account by adding comments, likes, and sharing the post in an effort to

Vi



increase social support for healthy eating and physical activity habits for 6 weeks. Each
day was focused on 1 topic: general nutrition, fruits and vegetables intake, physical
activity, social support, and self-efficacy. These topics were driven from social cognitive
theory. Finally, students were asked to input their diet and daily activity into a self-
tracking app. Measures were taken three times during the study: pre and post intervention
and at follow-up.

While the study was not long enough to detect the changes in body weight and physical
activity, it did find that the intervention significantly increased fruit and vegetable intake.
A small interaction effect was found between the two groups where the intervention
group increased fruit and vegetable intake, while the control group decreased their intake
of fruit and vegetables. Additionally, repeated measures ANOVA indicated significant
differences between the groups in nutrition knowledge, family social support and
exercise, and increase in eating and exercise self-efficacy.

The promising results of this study provide support for further evaluation of the program.
Future studies are needed to better understand the factors that serve as motivation and

predict weight loss success among college students.
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CHAPTER |
INTRODUCTION

Obesity Rates in the Kingdom of Saudi Arabia

Obesity rates are increasing in the Kingdom of Saudi Arabia (KSA), and is one of
the leading causes of lifestyle-related diseases such as cardiovascular diseases (CVDs),
type 2 diabetes mellitus (T2DM), and some types of cancer.! During the past 30 years,
the number of overweight and obese individuals has tripled.? In 2013, the Saudi Ministry
of Health, in collaboration with the Institute for Health Metrics and Evaluation reported
that obesity rates among adult women and men were 33.5% and 24.1%, respectively,
with a societal average of 28.7%.3

Adopting Western dietary habits involving overconsumption of high fat foods,
sugar, salt,>* fast foods, sugar-dense beverages (e.g., sodas), and foods outside the home
have increased the prevalence of overweight/obesity in KSA.> Additional dietary changes
such as decline in the intake of fruits, vegetables, whole grains, and legumes have
increased the problem.?# In addition, people in KSA are not consuming enough fruits and
vegetables, except for dates.® It was reported that only 2.6% of Saudis aged 15 years or
older met the United States Centers for Disease Control (CDC) guidelines.” The CDC
recommends 2 cups of fruits for adult men and women ages 19-30 years. It also
recommends 2% cups of vegetables for adult women and 3 cups for men ages 19-30
years.® The World Health Organization (WHO) and the Food and Agriculture
Organization (FAO) reported that consuming at least 2% cups of fruits and vegetables per

day may prevent chronic diseases such as obesity and its comorbidities.®



In addition to the changes in dietary habits, a high prevalence (43.3-99.5%) of
sedentary behavior has been observed in KSA.%1011 Technological advances (cars,
escalators, elevators) and an increase in screen time have contributed to more sedentary
lifestyles.’? The World Health Organization (WHQO) recommends that adults ages 18-64
years participate in > 150 minutes of moderate-intensity aerobic physical activities (PA)
per week, > 75 minutes of vigorous-intensity aerobic PA per week, or an equivalent
combination of moderate- and vigorous-intensity activity to reduce the risk of lifestyle
diseases.'® However, many adults do not meet the WHO’s PA guidelines. In 2013, an
estimated 4.5 million (34.5%) Saudi Arabian (SA) individuals > 15 years were physically
inactive, while only 1.7 million (12.9%) met the recommended levels of moderate-
intensity aerobic PA per week.'* An additional 3.4 million (25.8%) practiced low levels
of PA and only 3.5 million (26.8%) Saudi Arabian adults met the recommended level of

vigorous PA.14

Obesity and Young Adults

An important time for the development of health behaviors is during emerging
adulthood, which is typically coupled with the transition to college.'® Despite the
importance of this time period for health behavior development, college is a time period
full of new stresses, which often times lead to unhealthy weight-related behaviors and
weight gain.'® In fact previous studies have reported that college students gain
approximately 4-9 pounds during the first 2 years.!” In the Kingdom of Saudi Arabia

(KSA), in 2015, Khalaf et al. reported that 23.8% of female college students were



overweight or obese.'® Not consuming enough fruits and vegetables and insufficient
physical activity are main leading reasons for the development of obesity among Saudi
women.*8 This is a critical health behavior, which requires interventions to prevent long-

term obesity related health problems.

Significance of the Problem

Obesity is one of the leading causes of chronic diseases including diabetes and
cardiovascular diseases. The Kingdom of Saudi Arabia has high rates of obesity in both
the general population but also in young adults, females in particular. Despite the critical
nature of health behavior development in emerging adulthood, coupled with high rates of
obesity in KSA, cost-effective obesity prevention programs are lacking, especially for
female college students. Therefore, there is an urgent need to develop a cost-effective
lifestyle intervention for prevention and control of obesity that is targeted at female
college students in KSA.

Mobile-based interventions have been suggested as a convenient and cost-
effective way to provide nutrition education for college students.*® Compared to face-to-
face methods, mobile-based interventions are potentially more convenient for both
participants and providers, as mobile applications (apps) can be accessed at any point in
time. Yet, there is insufficient evidence on whether social media (SM) or weight loss
apps work for weight loss or obesity prevention. Thus, the purpose of the current study is
to examine the acceptability and initial efficacy of a mobile-based intervention to
increase fruit and vegetable intake and physical activity (PA) in female college students

in KSA as an obesity prevention technique.



The current study has several strengths. First, it focuses on an age and gender
group, female college students, who has high obesity prevalence and are on their phones
more than any other group. In 2016, it was reported that the average Saudi college
student uses their phone 330 min/day, and duration was significantly higher in females.?°
Second, this study utilized the social media (SM) Instagram, through which users may
benefit from receiving health information, social support, and motivation. Instagram is
one of the most popular social media apps in KSA. In 2016, it was reported that there
were 3.1 million Instagram users in KSA and 90% of them were between the ages 18-44
years.?! A recent study reported that young adults use SM to seek health-related social
support from people within their social network.?? Another study recognized that social
interaction via SM could affect food choices and quantities among young adults.? Third,
the intervention developed and utilized in this study has a strong theoretical foundation
based on Social Cognitive Theory (SCT). Finally, the current study is incorporating a

self-tracking app, which has been shown to be beneficial in reducing body weight.?42°

Theoretical Perspectives
In order to guide behavioral change in the current study, Bandura’s Social
Cognitive Theory (SCT) was used as guide. This theory states that there is a reciprocal
influence on behavior, which is influenced by intrapersonal factors (i.e., cognitive
processes, affective processes, and biological events) and the physical and social
environment.?® Self-efficacy, especially, is hypothesized to mediate the influence of
intrapersonal factors that may influence learning and subsequent behavioral change. To

increase self-efficacy, strategies should be aimed at improving goal achievement by



increasing awareness, social support and self-efficacy. New technologies such as SM and
self-tracking apps, as reviewed previously, may be capable of increasing self-efficacy to
generate positive health behaviors in young adults (Figure 1).

Figure 1.

Integrating Social Cognitive Theory into the components
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Statement of the Problem
Few researchers have looked at the effects of mobile-based interventions on

preventing weight gain. Research needs to provide evidence-based endorsement for such
interventions in changing behaviors among female college students. Thus, the overall
purpose of this six-week randomized clinical trial (RCT) was to develop and examine the
feasibility of an obesity-prevention program delivered by SM (Instagram) and a mobile
self-monitoring app (mDiet) among female college students in KSA. The key behavior
change theory that supports the study is Bandura’s social cognitive theory, which has
been previously used to improved diet and physical activity behaviors and resulted in a

substantial body weight reduction.?’



Specific Aims and Hypotheses:

1. Develop a SM+Tracking intervention based on social cognitive theory.

2. Examine the role of SM on college students eating behaviors.

3. Examine the implementation feasibility and promise of a SM+Tracking
intervention to change college students obesogenic health behaviors (increase fruit and
vegetable intake & PA).

e Feasibility

o Feasibility 1: Feasibility of the research design will be demonstrated by baseline
recruitment of 100 students, assuming 60% retention (with complete data) at post-test and
50% retention (with complete data) at follow-up.

o Feasibility 2: Feasibility of the intervention will be demonstrated through the
number of likes, comments, and share in Instagram and strong satisfaction with
intervention goals, content and format.

Hypotheses
The following hypotheses were tested:

o Hypothesis 1: There will be a difference between the control and the intervention
group in terms of change mediators based on social cognitive theory. The intervention
group will report higher nutrition knowledge, family and friend social support for eating
and exercise, self-efficacy for eating and self-efficacy for exercise than the control group
post intervention.

o Hypothesis 2: A combination of social media and self-monitoring app will
significantly increase fruits and vegetables intake among Saudi Arabian female college

students.



o Hypothesis 3: A combination of social media and self-monitoring app will
significantly increase physical activity among Saudi Arabian female college students.
o Hypothesis 4: A combination of social media and self-monitoring app will

significantly prevent weight gain among Saudi Arabian female college students.



CHAPTER II

LITERATURE REVIEW

Obesogenic Behaviors in Young Adults

The transition to college usually happens between ages of 18 to 24 years. It has
been recognized as a critical time for substantial and rapid weight gain as a result of poor
dietary habits.'528 Many college students engage in unhealthy dieting, meal skipping, and
fast food intake as a result of their hectic schedules and the newly gained freedom from
parental influence.?® Studies have found that college students gain weight at an alarming
rate,03! equaling roughly 2 pounds per year.t” Another study reported that college
students are likely to gain 4-9 pounds in the first 2 years of college.!” These years play an
essential role in the development of health habits that continue into adulthood.3? As such,
overweight/obese college students are at higher risk to become overweight adults® and
are at a higher risk for lifestyle-related diseases such as CVDs, T2DM, some cancers, and
hypertension.®* Because of this, it is important to develop programs to encourage healthy

weight-related behaviors for at-risk college students.

Mobile-Based Intervention

Compared to face-to-face methods, mobile-based interventions are considered
cost-effective for weight-loss. Using mobile platforms to deliver health information may
also be convenient for students because they can receive the intervention at any time
using technology that has been integrated into their daily lives. Although limited, current
studies have used SM and self-monitoring apps to improve weight-related behavior and

have found positive results. For example, SM was shown to be effective in reducing body



weight (BW) among college students'® and seemed to be a promising way to increase PA
in other studies.3>3 Furthermore, several studies found that using self-monitoring apps
led to BW reduction?*2537-39 PA improvements,?>3 and increased fruits and vegetable
intake.*? Despite these positive results, to date studies have not used SM and self-
monitoring apps together that are driven by nutrition educational theory to prevent

obesity in a KSA population.

Social Media in Young Adults

Social media such as Instagram, Facebook and Twitter has become a popular
communication platform especially among young adults ages 18-25 years in KSA.*! This
age group has been found to spend more time on SM than any other activity.*? It has been
reported that they spend between 11 to 12 hours each day using technology and SM.4344
In 2014, 89% reported utilizing SM, 67% accessed SM on their smartphones,*® and 79%

were active SM users.46

Instagram

When examining social media Instagram (a popular SM app), it was reported that
there were approximately 3.1 million users in KSA and 90% of them were ages 18-44
years old in 2016.2! Instagram was launched in 2010 by Kevin Systrom and Mike
Krieger. This is a free online mobile app that enables its users to take pictures and videos,
then share them either publicly or privately.> Instagram has become popular in KSA with
an estimated 8.8 million users in 2015.%7 It was estimated that 90% of the users were
between the ages 18-29 years.*® It has also been estimated that Saudis post an average of

12 photos on Instagram each week.*” It is clear that SM has become a normative aspect of



young adult life.3 Interestingly, SM has become a crucial source of health information*°
and young adults believe that SM could be used to improve behaviors.** SM interventions
have been shown in some studies to be effective in reducing BW among college
students'®2¢ and could be a promising method for increasing PA among female college

students.3®

Social Media and Weight-Related Behaviors

Recently, SM has become a crucial source of health information.*® Vaterlaus et
al.*! found that SM could be a motivator to change weight related behaviors among
young adults. These authors emphasize the importance of finding ways to use SM as a
tool to distribute exercise and nutrition advice, along with inspirational quotes to
motivate people to improve their lifestyles.** Several studies have used SM to change
health behaviors specifically related to weight loss.

In 2013, Napolitano and colleagues?® performed a randomized clinical trial (RCT)
among 52 college students ages 18-29 years, most of whom were Caucasian (~58%), and
32.7% of were sophomores. They assigned the students into the following groups:
Facebook, Facebook plus text messaging and personalized feedback, and control group
(CG). The Facebook group received weekly handouts and podcasts via a private
Facebook page along with access to healthy activities. In addition to the private Facebook
page, the group that used Facebook, text messaging and personalized feedback received
additional theoretically driven intervention targets through text messages; these were
focused on goal setting, self-monitoring, and social support communications. The second

group received a pedometer, Calorie King book, measuring utensils, a digital scale, daily

10



text messages, and personalized feedback. At 4 and 8 weeks, the Facebook plus group
experienced the greatest weight loss at ~-1.7 kg and ~-2.5 kg, respectively. The changes
in BW among the groups were statistically significant. Although the study was conducted
with a small number of participants and only for a relatively short time period, it showed
that Facebook, when combined with additional components such as self-monitoring,
social support, and personalized goals was more effective in reducing BW than Facebook
alone.

Another study examined the social networking website Twitter. In this study,
however, Twitter was not effective in reducing BW in 96 overweight and obese adults
ages 18-60 years.*® Subjects were randomly assigned to either a Podcast or
Podcast+Mobile group. All study participants had access to a group-specific Podcast site.
During the first 3 months, both groups received two Podcasts weekly (15 minutes each).
During the second half, the two groups received 2 minipodcasts weekly (5 minutes each).
Additionally, the intervention group was asked to download a FatSecret’s Calorie
Counter app and Twitter to their mobile device and encouraged to post at least daily to
Twitter. The control group received a book with the calorie and fat contents of food to
help in monitoring dietary intake. After 6 months, the researchers observed minimal
weight changes in both groups (~0.25 kg) without a difference between the groups.

In 2013, Valle et al. randomly assigned 66 young adult cancer survivors into two
groups.® They found that adding personalized goals to Facebook was more effective in
reducing BW in young adult cancer survivors ages 21-39 years compared with just
adding Facebook messages related to changing behaviors and social interaction.® The

majority of the participants were college graduates and non-Hispanic. The Facebook plus
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personalized goals group lost about 2.7% of their BW and had lost an estimated 2.1 kg
compared to no significant weight loss in the Facebook without adding the other
components (—0.1 kg). Differences in weight changes between groups approached
significance (p= 0.083). Moreover, The CG received Facebook messages related to PA
every week, a Digi-Walker SW-200 pedometer, and had access to a private Facebook
group page to socially interact. In addition to what the CG received, the IG received the
same Facebook component, with additional access to a website offering tips on setting
short-term and achievable physical activity goals; their Facebook page also had a
moderator. After three months, increase in light PA was 135 min/week significantly
greater in the IG relative to the CG. Interestingly, both groups in the study used Facebook
and they both experienced significant increased in moderate-to-vigorous PA. This might
be because the study was done among cancer survivors who were probably more
motivated than healthy people.

Lastly, Cavallo and colleagues examined the efficacy of Facebook in conjunction
with PA and a self-monitoring website in 134 undergraduate female students.*® In this
study, 92% of participants were non-Hispanic, with 73% identifying as white, and 79%
reported having parents who had attained college or higher levels of education. Subjects
were randomly assigned to a control group (only received access to a PA-focused
website) or an intervention group (received access to the same website with the addition
to PA self-monitoring and Facebook group invitation using existing accounts). After 12
weeks, an increase in PA was found in the intervention group. Yet, no PA differences
between groups were observed. The use of a self-report PA measure and short duration

time could have affected the results.
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mDiet app
Thought there are a variety of self-tracking apps that target diet and PA, mDiet is
the only self-monitoring app that targets Arab population. mDiet provides a database of
thousands of Mediterranean foods. It lets users enter their current BW, goal BW, and goal

rate of BW loss. It shows the users a daily and weekly report of their daily dietary intake.

Mobile Based Weight-Loss Apps / Self Monitoring Apps:

It has been reported that self-monitoring, regardless of the methods, can lead to
weight loss success'®¢-3 and improved PA.3¢ Today with the expansion of mobile health
tracking apps, studies have been conducted to investigate whether these self-monitoring
platforms have a role in improving health behaviors. Several studies have found positive
results when self-tracking apps were part of a BW reduction program.

For instance, in 2015, Fukuoka et al. ?° conducted a RCT in 61 overweight adults
(>35 years of age) at high risk for diabetes. Participants were mostly female (77%) and
more than half of them were white non-Hispanics (52.5%). The CG received pedometers
and a National Institute of Diabetes and Digestive and Kidney Diseases brochure about
pre diabetes. The IG used a mobile app modified from the original Diabetes Prevention
Program, received a pedometer and were required to attend 6 in-person sessions. After 5
months, significant differences between the groups were observed. The IG had a greater
reduction in BW (~-6.2 kg), hip circumference, blood pressure, and intake of saturated
fat. McCarroll et al. 2* also indicated that a self-monitoring app could be beneficial in
reducing BW. They included 50 overweight/obese cancer survivor non-Hispanic women

ages 18-75 years and asked them to log in their food choices, exercise type and duration,

13



and BW daily. After a month of using the “Lose It” app, significant loss were found in

anthropometrics between pre- and post-intervention body weight (105.0 kg vs 98.6 kg),

body mass index (BMI) (34.9 kg/m2 vs 33.9 kg/mz), and waist circumference (WC)
(108.1 cm vs 103.7 cm).

Carter et al.3” and Hebden et al.*® were able to detect the efficacy of self-
monitoring apps in reducing BW. Carter and colleagues®’ included 128 overweight adults
ages 18-65 years and assigned them into three groups using the following resources,
respectively: My Meal Mate (MMM) app, Weight Loss Resources website, and paper
diary groups. Participants were mostly white (91%) and female (77%). All participants
were provided access to an Internet forum for social support. The MMM group showed
the greatest significant weight reduction after 6 months (-4.6 kg), when compared to the
website group (-3.3 kg), but not when compared to the diary group. Similar findings were
observed in a 12-week RCT pilot study among 51 female and male university students,
ages 18-35 years.% In the Hebden et al.?° study, all participants received printed diet
booklets. The IG received additional components: four text messages per week, four e-
mails per week, and had access to smartphone apps and Internet forums. A significant
reduction of -1.6 kg was found in the IG. Though the 2 studies did not find significant
differences in BW between the comparison groups, they found that using self-monitoring
apps significantly improved BW.37:3

Another study by Laing and colleagues® found significant weight loss resulting
from the use of the MyFitnessPal app for 6 months among 212 overweight adults
although they did report a minimal weight change. Participants were 18 years or older

and were mostly white females. Participants in the 1G were asked to use the app and they
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received a phone call from the researchers once a week to assist with any technical issues
they may have experienced using the app. The participants in the CG were asked to
choose any activity they liked to reduce their BW and were informed that they were
participating in a weight loss app study, but were not given the name of the app being
studied. After the intervention, the investigators asked the CG if they used the examined
app anytime during the intervention. They found that the CG used the app during the
study and that may have impacted the results.

Three studies looked at PA specifically as a result of the self-tracking
intervention.?*253% Two found significant increases in PA,?2° while one could detect the
difference between the groups in the first week only.?* The studies’ own self-reported
apps found a significant increase in light intensity activity (34 min/day), increase in
daily steps by 2551,% and time spent doing PA (182.3 min/day).?* All studies were of
short duration, and included a small sample size.

In terms of fruits and vegetables intake, a pilot prospective study examined the
efficacy of using the MyPlate app among 150 college students.*® The participants were
full-time undergraduate students and mostly white (90%). The intervention group
received messages from the MyPlate app twice weekly. The control group received the
exact same information in a mailed brochure at the beginning of the study. After 7 weeks,
the intervention group experienced a significant increase in fruits and vegetables intake.
Despite the positive results with the MyPlate app, dietary intakes were self-reported and
the researchers did not validate food consumption.*® This could lead to under and/or

overestimating the food intake.
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Summary and Conclusions

Based on our review of the literature to our knowledge this is the first study to
examine the use of a mobile-based intervention in KSA, where the number of smartphone
users is increasing.52 Without intervention or monitoring strategies, this population is
experiencing a more sedentary lifestyle. The results from the literature reviewed indicate
that SM and weight-loss apps are feasible options by which to promote positive weight-
related behaviors. In summary, all SM reviewed studies were done in the USA between
2011 and 2012. Of the included SM-based RCTs, two reported comparisons of BW:#°,
one reported comparisons of PA,* and one reported comparisons of BW and PA.36 While
Twitter was not effective in reducing BW, Facebook was found to be effective among
college students®® and approached significance among young adult cancer survivors.3®
When comparing a Facebook group with non Facebook group, Facebook group increased
PA.% Yet, when comparing two Facebook groups with additional components, results
showed increases in PA in both groups.®® Future research is needed to learn more about
the potential benefits and challenges associated with SM on young adult health behaviors.
On the other hand, 7 articles were examined that used different self-monitoring apps.
Changes in BW were observed with the use of MMM ,3" Lose 1,48 and studies’ own
self-monitoring apps.?>%° Three studies looked at the efficacy of such apps in improving
PA.24253% The common study limitations included small or insufficient sample size and
short duration (1-6 months). Thus, future studies with larger sample size are needed to

test the potential use of such apps in changing individual’s health behaviors.
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CHAPTER 111
METHODOLOGY
The purpose of this study was to develop and examine the feasibility of an
obesity-prevention program delivered by SM (Instagram) and a mobile self-monitoring

app (mDiet) among female college students in KSA.

Design

Several reviewed mobile-based studies have used a RCT design and found
positive results on improving BW and PA.%® Thus, the current study was a RCT with a 6-
week intervention period and 4-week follow-up. Based on a previous study that used SM-
based intervention for 4-8 weeks gave significant BW reduction among college
students.® Additional studies used self-tracking apps found significant improvements in
anthropometrics (BW, BMI, WC)?* in four weeks and increased fruit and vegetable

intake in seven weeks.40

Sample
a) Recruitment:

Participants were screened and recruited from Princess Nourah bint Abdulrahman
University (PNU), Riyadh, KSA. They were recruited for two weeks in February 2018.
The university emailed the professors to facilitate the recruitment. This allowed the
primary investigator to ask faculty members for permission to recruit within targeted
classrooms. Recruitment was also done in the student center where students from
different departments gather. Interested students provided their contact information to the

primary investigator and were given a recruitment flyer (Appendix1).
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Prior to the intervention, the primary investigator emailed interested students to
come to an information session for the study. At the information session students were
provided with a more detailed description of the study, eligibility was assessed through a
quick questionnaire, eligible students were asked to sign consent forms (Appendix 2&3),
and anthropometric measurements were recorded. This study approved at Florida
International University (Appendix 4) and PNU Institutional Review Board (Appendix

5).

b) Sample Size
Students were included if they met the eligibility criteria. Inclusion and exclusion
criteria are shown in Table 1. A total of 135 female college students who were eligible, of
whom 103 (72.3%) enrolled in the study and were randomized into two groups. Figure 2

presents flow chart of study participants through recruitment, intervention, and follow-up.

Table 1.

Eligibility Criteria

Inclusion Criteria Exclusion Criteria

College students Not meeting the inclusion criteria

Have been weight stable (+/- 5 Ibs) for the Lack of interest in improving

past 6 months lifestyle behaviors
Own a smart phone and are not using a Pregnancy or intention to become
weight loss app on the phone pregnant within the next 3 months

Having access to the Internet
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Figure 2.

Flow-Chart of Study Participants

Female college students from Princess
Nourah bint Abdulrahman University,

Riyadh, KSA

Recruitment

Randomization

Intervention
Week 1-6
(N=103)

Eligibile
(N= 135)

Returned the baseline questionnaire

(N= 103)

Intervention Group
(N=52)

Post intervention
(N=72)

Intervention Group
(N=41)

4-Week Follow-Up
(N=28)

Intervention Group
(N=15)
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Control Group
(N=51)

Control Group
(N=31)

Drop-out:
31%

Control Group
(N=13)

Drop-out:
73%




Randomization

Subjects who met the eligibility criteria and completed the baseline survey were
randomly assigned to either a control group (CG) or intervention group (IG). A computer
program was used to randomize the participants. The intervention started at the beginning
of February 2018 and ended in the middle of March 2018. The intervention was 6 weeks
long and followed by a 10-week follow-up. Participants met with the primary
investigators at baseline and post-intervention to obtain anthropometric measurements.
Follow-up data were collected via an online survey since the University was closed for
summer vacation.

e Control Group:

The control group students provided consent to be in the study prior to
randomization. Participants met the investigator twice during the study to measure their
anthropometrics and to receive the survey link via email. The control group participants
received fitbits (Appendix 6) when they came for the second session.

e Intervention Group:

Participants in this group received a direct message to inform them they were in

the intervention group along with instructions for how to participate in the intervention.

They also received fitbits when they came for the second session.

Intervention Development
a) Program Theory
Strategies based on social cognitive theory have been embedded into the study

design aimed at increasing awareness, social support, self-monitoring, and self-regulation
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(Table 2). Goal setting, which is a SCT component was used in the study as a proxy for

self-regulation.
Table 2.

Key Constructs of Social Cognitive Theory

. Self-
SCT Definition Intervention SM  Tracking
Construct Component
App
Emphasizes
| awareness of the  Nutrition and PA
A NCrease —gifferent aspect of information X
WAreness  the self, including posted
traits, behaviors,
and feelings
The perception that
others care and are Provide social
Social willing to assistan  support through
S t individual; interaction with X
uppo involves being a friends and
member of a participants
supportive social
network
The ability to Promote data
Self regulate behavior .
. input and X X
Monitoring  to accommodate .
L tracking
social situations.
App notifications
Regulating and at specmc_ tldmes
Self monitoring o remin
. Lo students to track X X
Regulation individual their intake of
behavior. .
fruit and
vegetable
Help with
Confidence a given  encouragement
Self individual feels and social X X
Efficacy when engaging in modeling
a particular Help set realistic
behavior. goals
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Social Media: Instagram

Instagram is the social networking tool that was utilized in this study due to its
ease of use and popularity. Social support is thought to be a key component in behavioral
weight-loss programs.® Instagram can be used as a venue to deliver prompts from the
program and allow subjects to support each other during their weight-loss efforts. In the
current study, Instagram was used to deliver nutrition and PA information via posting
pictures and/or videos.

Before the intervention started, a logo was created based on the purposes of the
study “Challengeyourhealth42” (Appendix 7 & 8). In addition consistent with the social
media formatting, the hashtag #Challengeyourhealth42 was created to be used in the
study in order for the group to study content and design. Instagram posts were developed
and created explicitly utilizing Social Cognitive Theory constructs in order to promote
behavior change in participants. The goals of the social media posts were to increase
participant fruit and vegetable consumption and physical activity. Each day of the week
the study focused on 1 topic from Sunday through Thursday. For a full list of topics and
prompts please see Appendix 9. Sunday is the first day of the week in KSA. A day before
the intervention, the primary investigator posted in the study Instagram account a
welcome message, a reminder about respectful Instagram communications and the
importance of maintaining confidentiality.

During the Intervention, the project account posted 1-2 pictures per day that
participants were able to interact with by adding comments, liking, and sharing the post
in an effort to increase social support for healthy eating and PA habits. Table 3 presents

Instagram weekly topics. Every post was translated to Arabic. Students were asked to log
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on through their mobile device at least once daily to read messages posted and

99 ¢¢

encouraged to “like,” “share,” or “comment.” There was a challenge every week during 6
weeks. Whoever won the challenge received a $25 gift card from Amazon. In addition,
the investigators used “stories” feature within the Instagram app to remind the students to
use the mDiet (self-tracking app), to provide additional social modeling of some
investigator and students’ health behaviors, to allow students to vote for the challenge
winner and to post the challenge winner’s picture.

Table 3.

Instagram Daily Topics

Topic
Sunday General nutrition
Monday Physical activity
Tuesday Fruits and vegetables
Wednesday Social support
Thursday Self-regulation

Self-Tracking App:

In addition to Instagram, the 1G received instructions by phone regarding how to
access and download the mDiet. In the current study, participants were asked to set
realistic weight maintenance or weight loss goals such as 0.5 to 2 Ibs per week. These
goals allowed participants to enhance their self-regulation and set goals on a standard
measure of the mDiet app.>* The self-monitoring feature of the app, consisting of
recording dietary intake, PA and weight, has shown a strong correlation with weight

loss.> Moreover, a recent pilot study demonstrated that adherence to diet self- monitoring
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is higher among subjects using a smartphone app compared to subjects utilizing a paper
diary.®” Table 4 explains how mDiet incorporates SCT components.
Table 4

How mDiet incorporates SCT components

Theory Component Targeted mDiet

Self Efficacy Provides feedback on daily walking

o Allows participants to monitor their fruits and
Self Monitoring )
vegetables intake

Self Regulation Allows setting weekly health behavior change goals

Using mDiet participants set a weight loss goal and self-monitored their daily fruit
and vegetable intake. The intervention goals for consumption of fruit and vegetable were
based on the WHO/FAQ? or CDC® recommendations. For the prevention of obesity,
WHO/FAO recommends intake of a minimum of 2 % cups of fruit and vegetable per
day.® The CDC recommends 2 cups of fruits and 2 % cups of vegetables for adult women
ages 19-30 years.® No other restrictions in fat or calories were emphasized by the
intervention. Participants selected the fruit and vegetables they consumed from a database
and logged items in an electronic food diary. Furthermore, they received motivational
reminders via Instagram direct message or the story feature. Students were asked to take
a screenshot from the mDiet app of their daily intake and send it via Instagram direct
message to the study account. Those who did not send their daily report for three days

received a phone call from the researcher to remind them.
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Outcome Measures:

In addition to the demographic variables (age, marital status, number of children,
major, university level, and GPA) that were measured at baseline, several other measures
were used in the current study. Table 5 represents the assessments used to evaluate
intervention components.

Table 5.

Table of Assessments

Intervention Weeks

Assessments
Screen Baseline 1 2 3 4 5 6 7 8 9 10 11 Assessment Tool
Informed
X
consent

Anthropometric Height: stadiometer

measurements X X X Weight: digital scale
(Height, weight, WC: standard tape
BMI, WC) : P
Dietary Intake X X X Food F_reque_ncy
Questionnaire
Godin Leisure-Time
PA X X X Exercise Questionnaire®
Satisfaction X Likert scale
General Nutrition
Awareness X X Knowledge Questionnaire®
Self-Monitoring X X X X X X Screen shot
. Checking of participants’
Self-Regulation X X X X X X progress and goals
Social Support X X X The Salllsscil(:;IG%I?Support

-Weight Self-Efficacy
Questionnaire®’
Self-Efficacy X X X -PA Self-Efficacy
Questionnaire®
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Feasibility: At post intervention.

Instagram: Feasibility was measured by the number of study-related likes on
Instagram by participants similar to a previous study done among college
students.*®

Satisfaction with Research Design: Participants were asked to rate their
satisfaction with the intervention content, design and format using Likert scale
responses (1= complete disagree to 7= complete agree). The Likert scale was

developed by the investigators (Appendix 10).

Mechanisms of Action: Surveys were collected at the baseline, post intervention, and

follow-up.

Awareness (knowledge):

Nutrition knowledge was measured using General Nutrition Knowledge

Questionnaire.> The questionnaire was modified based on the topics that used

in the study and reliability was a=0.8 (Appendix 11). Moreover, nutrition
knowledge was also measured using a questionnaire that was created by the

investigator based on the study components with the reliability of a=0.8

(Appendix 12). This questionnaire was given to both groups post intervention.

Social Support:
Social support was measured using The Sallis Social Support Scale, which
measure social support for diet>® and PA>" behaviors. The scale consists of 2
parts, in which 20-items assess the degree to which family (10 items)

(Appendix 13) and friends (10 items) (Appendix 14) are sources of support
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specific to dietary behaviors. Part 2, consists of 26 items assess that degree to

which family (13 items) (Appendix 15) or friends (13 items) (Appendix 16)

are sources of support specific to physical activity .The scale scores ranged

from 1 (never/not applicable) to 5 (very often). In the current study, the
reliability of family and friends social support and dietary behaviors surveys
are 0.6 (after deleting 1 item) and 0.6 (after deleting 1 item), respectively.

While the reliability of family and friends social support and PA surveys are

0.8.

e Self-monitoring:
Was measured by collecting screen shots taken by the participants of daily
mDiet app reports, which represents their daily intake.

e Self-regulation:

Was measured by weekly checking of participants’ progress and goals. The

investigator posted in the Instagram story feature several times during the

week to remind participants to continue entering their dietary intake in mDiet
app.
o Self-efficacy:

o Weight self-efficacy questionnaire (Appendix 17): The questionnaire
measures perceived control over food-related behaviors, and includes 20
different food-related situations such as (social events).>’ Reliability in the
current study were as follow: o= 0.94 at baseline; and a= 0.9 post follow-up.

o PA self-efficacy questionnaire (Appendix 18): It assesses student’s

confidence to be active when facing with 5 common barriers (e.g., bad weather
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and lack of time).%8 Reliability in the current study were as follow: a= 0.9 at

baseline; and o= 0.9 post follow-up.

Distal Outcomes: Were collected from all participants at baseline, post intervention, and
follow-up.
e Anthropometrics:
All measurements included (height in cm, weight in kg, and waist
circumference (WC) in cm, and BMI in kg/m?) taken using standard
techniques. Height was measured barefoot using a portable stadiometer to the
closest 0.5 cm, weight was measured without heavy clothes by a digital scale
to the nearest 0.1 kg, and WC was measured using the standard none
stretchable tape taking the average of three readings.
e Fruit and Vegetable Intake:
Fruit and vegetable intake was evaluated with a Food Frequency
Questionnaire (Appendix 19). Items related to fruits and vegetables were only
used, which showed good reliability o= 0.8 at baseline in the current study.
e Physical Activity:
It was measured using the Godin Leisure-Time Exercise Questionnaire
(GLTEQ), which evaluates the number of days and the average minutes per
day over a period of 7 days that a participant engaged in strenuous, moderate,
or mild PA (Appendix 20).%° This validated survey is applicable for measuring
leisure time activity in a community setting and has been utilized in numerous

studies.5193, Reliability in the current study o= 0.6 at baseline.
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Follow-Up (at week 10):
All students received a link by email to complete the follow-up questionnaire and
were asked to self-report their BW and WC. Students who came for post intervention

measurements were given a measuring tape to self-measure their WC.

Statistical Analysis

Primary outcome is change in BW

The primary aim of this study was to determine the effect of Instagram and mDiet
on improving BW, fruit and vegetable intake and PA. BMI was not used because this is a
6-week trial and reductions in BMI are not expected to be significant. Moreover, only one
of the reviewed studies in the literature reported changes in BMI because most of the
studies were of short duration.

Power

Based on a previous study used social media among college students, a reduction

of -1.7 kg £1.6 was considered statistically significant at a 4-week intervention.* After

utilizing the G-Power program, the study needed a minimum sample size of 38 students
(19 per arm). However, the current study enrolled 100 students (50 per arm) to account

for 40% drop out rates at 6-weeks and additional 10% drop out rates at 10-week follow

up.

Missing Data:
In the current study, subjects who had completed data at post and follow-up were

used in the analysis. The goal of the current study design was to determine the efficacy of
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the intervention treatment. Using intent-to-treat practices may not have provided much
information about the effects of the program since participants who did not receive
treatment would have been included in the analysis. To further examine participant
dropout rates, a comparison between completers and non-completers will be conducted to

examine differences in baseline characteristics.

Statistical Analysis (Table 6)

Subjects who had complete data at post and follow-up were utilized in the
analysis. Data were described by means and standard deviations for continuous variables
and percent for categorical variables. Demographic information that contained multiple
categories such as marital status was dichotomized and the chi-square test of
independence was used to assess differences between groups at baseline. A repeated-
measures analysis of variance was used to assess changes over time among the
continuous variables. Correlation Matrix was used to examine the correlation between
multiple social media platforms and the main outcome. A P-value of 0.05 was used to

indicate statistically significant differences.
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Table 6.

Statistical Analysis

AIM: To develop and examine the feasibility of a weight-loss intervention delivered by SM

(Instagram) and the additive benefit of mobile self-monitoring app (mDiet) among female college

students.

Hypothesis

H1: The intervention group
will report higher nutrition
knowledge, family and friend
social support for eating and
exercise, self-efficacy for
eating and self-efficacy for
exercise than the control
group post intervention.

H2: A combination of the
SM “Instagram” and the self-
monitoring app “mDiet” will
significantly increase fruits
and vegetables intake among
SA female college students.

H3: A combination of the
SM “Instagram” and the self-
monitoring app “mDiet” will
significantly increase PA
among SA female college
students.

H4: A combination of the
SM “Instagram” and the self-
monitoring app “mDiet” will
significantly prevent weight
gain among SA female
college students.

Independent and
Dependent Variables

Independent: Introducing
Instagram and mDiet

Dependent:

Nutrition knowledge,
family and friend social
support for eating and
exercise, self-efficacy for
eating and self-efficacy

Independent: Introducing
Instagram and mDiet

Dependent: Fruits and
vegetables intake

Independent: Introducing
Instagram and mDiet

Dependent: PA score

Independent: Introducing
Instagram and mDiet

Dependent:
BW

Outcomes

Increasing nutrition
knowledge, family
and friend social
support for eating
and exercise, self-
efficacy for eating
and self-efficacy

Increasing fruits and
vegetables intake
compared with
control group

Increasing physical
activity compared
with control group

Gaining fewer
weights compared
with control group

Statistical
Analyses

Primary analysis:
Repeated
measures
ANOVA.

Primary analysis:
Repeated
measures
ANOVA.

Primary analysis:
Repeated
measures
ANOVA.

Primary analysis:
Repeated
measures
ANOVA.
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CHAPTER IV
RESULTS

The purpose of this study was to develop and examine the feasibility of an
obesity-prevention program delivered by SM (Instagram) and a mobile self-monitoring
app (mDiet) among female college students as well as the effect of these apps on various
outcomes including physical activity, fruits and vegetables intake, and body weight. The
first section includes characteristics of the study sample. The second section includes the

results of the six research hypotheses.

Study Sample Characteristics

Participants provided demographic information through self-report. Their
demographic information is provided in Table 7. Hundred students (~97%) were between
the ages of 18-24 years old and 95 (~92%) had never been married, 7 (~7%) were married,
and 1(1%) was separated. With regard to total number of children, only 3 (~3%)
participants reported having one child and the rest (n= 100, ~97%) reported having no
children. Participants were mainly studying science (n= 73, ~63%) and the majority were
in level 4 (n= 42, ~41%). Moreover, 34 (~34%) of students had a GPA 3.5-3.99/5. Lastly,

about half of the participants had normal BMI (about 47%).
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Table 7.

General Characteristics of the Subjects

N=103 %
Age 18-24 100 97.1
25-34 3 2.9
Marital Status Single 95 92.2
Married 7 6.8
Separated 1 1.0
#of children No children 100 97.1
1 3 2.9
Major Business 12 11.7

Administration
Nursing 5 4.9
Community 1 1.0
Languages 4 3.9
Sciences 37 35.9
Social Services 18 175
Arts 5 4.9
Computer a_nd 14 136

Information Sciences
Art and Design 4 3.9
Education 3 2.9
University Level Level 1 6 5.8
Level 2 18 17.5
Level 3 7 6.8
Level 4 42 40.8
Level 5 4 3.9
Level 6 8 7.8
Level 7 6 5.8
Level 8 12 11.7
*GPA 5 2 2.0
4.75-4.99 13 12.9
45-4,74 17 16.8
4.0-4.49 22 21.8
3.5-3.99 34 33.7
3.0-3.49 11 10.9
Lower 2 2.0
BMI Underweight 13 12.6
Normal Weight 49 47.6
Overweight 25 24.3
Obese 16 155
*N=101
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Table 8.

Related characteristics of the Students at Baseline

N Mean=SD
Modified Nutrition Knowledge 83 16.5%+6.1
Social Support & Eating: Family 50 24.2%+6.9
Social Support & Eating: Friends 49 25.7+6.4
Social Support & Exercise: Family 31 30.2+9.6
Social Support & Exercise: Friends 19 34.9+9.9
Self-Efficacy: Eating Habits 41 72.0+20.2
Self-Efficacy: Exercise 79 42.3+19.1
Fruits and Vegetables 83 27x21
Only Fruits 83 1.8+22
Only Vegetables 84 9+1.0
Physical Activity 90 35.2+23.9

In Table 8, the mean nutrition knowledge was 16.5£6.1. The mean of the family
and friends social support and eating habits score was 42.2+6.9 and 25.7+6.4,
respectively. While the mean of the family and friends social support and exercise score
was 30.2+9.6 and 34.9%+SD: 9.9, respectively. Students’ self-efficacy with eating habits
mean was 70.0%20.2, while their self-efficacy with exercise mean was 42.3+19.1. In
terms of the main outcomes, students consumed an average of 2.7 servings of fruits and
vegetables per day. They reported consumption an average of 1.8 +2.23 fruits and
.94+1.03 vegetables per day. Moreover, according to GLTE Questionnaire, a scale of 24

units or more is considered active, 14-23 units is considered moderate active, and less
than 14 units is considered insufficiently active/sedentary. In the current study, the mean

PA level was 35.20%23.86. This means that 67% of the students were getting the
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recommended amount of physical activity/week. Students” weekly activity scores are
shown in Table 9.
Table 9.

Students’ \Weekly Leisure Activity Score

GLTE Score N %
Insufficiently Active/Sedentary <14 22 22.4
Moderately Active 14-23 12 11.7
Active >24 69 67.0

Table 10.

Descriptive Table by Group at Baseline “Mechanisms of Actions”

Intervention Group Control Group

N Mean=%SD N Mean=%SD F Sig.
Modified Nutrition 44 15.36£6.97 39 18.15+4.56 4.53 .08
Knowledge
Social Support & 20 27.00%8.09 27 28.891+6.64 7 .38
Eating: Family
Social Support & 24 25.50%+7.09 25 25.92+5.70 .05 .82
Eating: Friends
Social Support & 19 28.631x8.42 12 32.58+11.06 1.27 27
Exercise: Family
Social Support & 14 37.21+10.3 5 28.40+4.72 3.29 .09
Exercise: Friends 3
Self-Efficacy: 20 73.70+18.8 21 70.42+21.76 .26 .61
Eating Habits 2
Self-Efficacy: 40 46.65+20.3 92 37.92+18.87 3.90 .05
Exercise 4

As shown in Table 10, no significant differences between the intervention and the

control groups were found at baseline in terms of nutrition knowledge, eating and
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exercise social support that students received from family and friends, eating habits and
exercise self-efficacy, and fruits and vegetables intake.
Table 11.

Descriptive Table by Group at Baseline “Distal Outcomes”

Intervention Group Control Group
F Sig.
N Mean=x=SD N Mean=SD
Fruits and Vegetables 42 2.99+3.44 41 2.45+2.47 0.68 41
Only Fruits 42 21%25 41 1.48+1.89 1.44 .23
Only Vegetables 42 0.92+1.16 42 0.95%0.89 0.02 .89
Physical Activity 46 9.98+5.01 44 10.09+4.71 0.01 91
Height 55 157.02+5.88 48  156.91+6.86 .01 .93
Body Weight 55 58.49+14.14 48 60.74%£15.38 .59 45
BMI 55 23.63%5.23 48 24.60%£5.50 .83 37
Waist Circumference 55 71.90%£10.42 48 70.44=%£10.70 49 49

Table 11 represents the differences between the two groups at baseline in terms of
the main study outcomes. It shows that there is no differences between the groups in
fruits and vegetable consumption, physical activity level, and anthropometric
measurements.

The current study also looked at the daily usage of phone and social media among
college students at baseline (Table 12). About 20% used their phone more than 6 hours
per day. Among the platforms, Snapchat seems to be the most frequently used by college

students (~70%), followed by Whatsapp (61.2%) and Instagram (55.3%). A high
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percentage (26.2%) reported that they use social networks all day and about (50%) check
their social network accounts in the evening.
Table 12:

Social Networks Usage

Characteristics N %

Phone Usage per Day

<1 hour 1 1
1-2 hours 5 49
3-4 hours 18 175
4-6 hours 25 24.3
> 6 hours 20 194
All day 33 32
Social Network Used
Instagram 57 55.3
Snapchat 72 69.9
Twitter 37 35.9
Facebook 0 0
Pintrest 3 2.9
Whatsapp 63 61.2
Path 8 7.8
Swarm 1 1

Number of hours of social networks per Day

Not at all 0 0

Not every day 2 1.9

<1 hour 3 2.9
1-2 hours 21 20.4
3-4 hours 20 19.4
4-6 hours 18 175
> 6 hours 11 10.7
All day 27 26.2

Do not have access to check daily 0

How often you Create “post” on Social Networks

Several times a day 16 15.5

Once a day 12 11.7

A few times a week 25 24.3
Once a week 12 11.7

A few times a month 15 14.6
Once a month 9 8.7

A few times a year 7 6.8

Never 6 5.8

Most Likely Use Social Networks

Right when you wake up 24 23.3
Morning 24 23.3
Afternoon 26 25.2
Evening 51 49.5
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Right before bed 27 26.2
All day long 22 214

N=103

Retention:

Seventy-two (31%) out of a hundred three of randomized students completed the
post intervention questionnaire. In examining demographic factors as predictors for
noncompletion of the study at 6 weeks, there was no significant effect of any
demographic factors including age, marital status, number of children, university level,
and GPA (Table 13).

Table 13:

Completers VS Non-Completers in Demographics

Non-

Completers Completers Chi-Square
Asymp.
N % N % Value Sig. (2-
sided)
Age 18-24 69 95.8 31 100
25-34 3 4.2 0 0 .25 .55
Marital Single 67 93.1 28 90.3
Status 235 31
Married 5 6.9 2 6.5 ’ '
Separated 0 0 1 3.2
#of children No 70 97.2 30 96.8
children .02 1.0
1 2 2.8 1 3.2
University ) ovel 1 5 6.9 1 3.2
Level
Level 2 12 16.7 6 19.4
Level 3 4 5.6 3 9.7
Level 4 26 36.1 16 51.6 5.79 .57
Level 5 4 5.6 0 0
Level 6 6 8.3 2 6.5
Level 7 5 6.9 1 3.2
Level 8 10 13.9 2 6.5
GPA 5 2 2.8 0 0
4.75-4.99 6 8.3 7 24.1 8.26 .22
45-4.74 15 20.8 2 6.9
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4.0-4.49 17 23.6 5 17.2

3.5-3.99 23 31.9 11 37.9
3.0-3.49 8 11.1 3 10.3
Lower 1 1.4 1 3.4

In addition, there were no significant differences found between completers and
non-completers for SCT mediators. However, in examining changes in the mediators the
non-completers disproportionately scored less in nutrition knowledge, had lower family
and friend social support for eating, lower family but not friend social support and
exercise, and lower self-efficacy with eating habits but not with exercise scores (Table
14). Moreover, when examining distal outcomes, no significant differences between the
completers and non-completers were found. However, the non-completers were less
likely to consume fruits and vegetables and had lower body weight. Yet, non-completers
had a higher physical activity score (Table 15).

Table 14:

Completers VS Non-Completers in Changes in Mediators based on SCT

Completers Non-Completers
F Sig.
N Mean=SD N Mean==SD
Modified Nutrition 59 17,0845 65 24 14.92+6. 86 291 1
Knowledge
Social Support & - 5) 59354799 16 2569+6.83 274 .11
Eating: Family
Social Support & 45 65 iGgs 16 2419+496 138 .25
Eating: Friends
Social Support & =5, 39.16%204 45 ay6741948 51 48
Exercise: Family 6
Self-Efficacy: 72.71+19.1 +
Eating Habits 31 5 10 69.90+24.22 14 g1
Self-Efficacy: 56 ALUEIBL o os uszsaos0s 73 40
Exercise 8
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Table 15:

Completers VS Non-Completers in Changes in Outcomes

Completers Non-Completers
F Sig.
N Mean=SD N Mean=£SD
Fruits and Vegetables 57 2.89+3.17 26 2.37£2.60 0.54 A7
Only Fruits 57 1.82+£2.36 26 1.69+1.94 .07 79
Only Vegetables 58 1.05+1.10 26 0.68%0.79 2.33 13
Physical Activity 72 3449%21.10 31 36.87%63 22 .64
=+

Body Weight 72 60.59+15.20 31 57'092_ 13.7 1.21 .27

Research Specific Aims
Aim 1: Examine the role of SM on college students eating behaviors.

In order to examine the role of social media on students’ eating behaviors, the
investigator created 16 questions. Based on modification indices from the reliability
measures, three non-correlated items were excluded from the analysis. The reliability of
the resulting 15 items was a=0.6. Of the full sample of college females, 36% of the
participants reported that they liked food advertisements on social media. More than 45%
spent their money on food that they watched on SM. About 40% indicated they were
interested in viewing unhealthy foods more than healthy foods. More than 47% reported
that watching food on social media increases their hunger. Interestingly, 41.1% reported
that they only follow those who are posting healthy foods. Moreover, 35.2% reported that
they only watched food posts on social media. Table 16 characterizes the students’ social

media behaviors.
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Table 16.

Students’ Social Media Behaviors

Strongly Agree Does not
agree apply

Strongly

Disagree disagree

N % N % N % N % N %

My parents agree about any
food I purchase after any food 4 44 17 189 25 278 32 356 12 133
advertisement

I am not interested in

watching unhealthy food on 17 189 30 333 14 156 22 244 7 7.8
social media

I am interested in watching

unhealthy food more than 21 233 21 232 10 111 35 389 3 3.3
healthy food

Watching the celebrities on
social media pushes me to 23 256 36 400 18 20 12 133 1 1.1
reduce my body weight

Watching food on social

O 25 278 43 478 8 8.9 5 5.6 9 10
media increases my hunger

. Most of
Rarely Sometimes Often the time Always

N % N % N % N % N %

I immediately go purchasing

food after food advertisement 25 218 21 300 9 10.0 1 11 28 311

| feel that I really want to
purchase the food that I just 25 309 19 235 14 173 9 111 14 173
watched on social media

I ignore any unhealthy post 23 264 6 69 10 115 24 276 24 276

A correlation matrix was utilized to examine the relationships between social
media participation and target health behaviors and BMI at baseline. Among the social
media platform, Instagram was the only one correlated to BMI. However, none of the
social media platforms were correlated to fruits and vegetables intake or physical activity

at baseline. Table 17 presents all of the correlations.

42



Table 17:

Correlation Matrix, Means, and Standard Deviations of Major Study Variable

Variables BMI Instagram Snapchat Twitter Facebook Pintrest Whatsapp Path Swarm Other ASM F&V  Fruit Veg.
BMI 1

Instagram .309** 1

Snapchat  -.077 -.010 1

Twitter -.155 -.110 .039 1

Facebook b b b b

Pintrest .055 .155 -.015 -011 1
Whatsapp  .115 .032 .289** .090 -.102 1

Path -.007 -.108 .028 .007 -.051 .079 1

Swarm -.034 .088 .064 .32 -.017 .078 0'29 1

Others .207* -.105 -.077 .094 138 -.216%* 149 -.033 1

SM .034 128 -011 212 118 139 1_64 -.001 .010 1

F&V 174 101 -.147 -.022 .069 .061 0'12 -026  -001 -038 1

Veg. 115 117 -.142 -.065 -.036 1 052 .075 .005 -.082 -083 .821** 1

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

b. Cannot be computed because at least one of the variables is constant
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Aim 2: Examine the implementation feasibility and promise of a SM+Tracking
intervention to change college students obesogenic health behaviors (fruit and
vegetable intake & PA).

Feasibility Studies and Research Hypotheses
Feasibility 1:
Feasibility of the research design was demonstrated by baseline recruitment of 100
students, assuming 60% retention (with complete data) at post-test and 50% retention
(with complete data) at follow-up.

A total of 135 students expressed interest in participating in the study. However,
only 103 completed the baseline assessment. Of the 103 participants, 55 were randomized
to the intervention group (6 weeks) and 48 to the control group. Retention at post
intervention supported the Feasibility 1, with 71 of 103 (~60%) participants completing
the post intervention assessment. However, the second part of the feasibility study was
not supported, with only 28 of 103 (27%) participants completing the 4-week follow-up

(post intervention) assessment (Figure 2).

Feasibility 2:

Feasibility of the intervention will be demonstrated by the number of likes, comments,
and share in Instagram and strong satisfaction with intervention goals, content and
format.

1- Engagement:

Level of engagement was examined for the Instagram group by quantifying the number

of times participants “liked” a study-related post.
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Instagram
Participant Use:

Of the 55 participants in the intervention group, 53 subjects participated by liking,
or commenting on study-related Instagram posts resulting in 26 comments to the
Instagram group. Only 5 students (9.1%) shared study-related Instagram posts while, 8
students (14.5%) participated in the study challenges. Intervention activity (likes,
comments, shares and challenges) participation was high at the beginning and declined
over time (Range= 13-35, mean= 24) (Figure 3).

Figure 3.

The Participants’ Activity during the Study Period

QO Observed
— Logarithimic

30.004

25.00

Likes

20.007

10.00 T T |
.00 10.00 20.00 30.00

Post
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2- Acceptability/Satisfaction:

Table 18.

Satisfaction Items

) Somewhat
Item Disagree Neutral Agree
agree
N % N % N % N %

Did the daily food log help you
think about your portions? 21 65.9 14 341
I will continue using the self-
tracking app or any similar 24 58.5 4 9.8 1 2.4 12 29.3
app
Instagram pictures/videos
motivated me to consume 39 100
fruits and vegetables
Instagram topics motivated me
to consume fruits and 41 100
vegetables
In general, Instagram posts
were interested and helpful 41 100
I will participate in a similar
study in future 40 38.8
I will encourage my friends
and relatives to participate in 40 100
similar research
I will continue applying what
I’ve learned 40 100
In general, the study was easy 41 100
Using multiple apps in the

13 317 26 63.4 2 4.9

study were annoying
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A 10-item acceptability/satisfaction questionnaire was developed by the
investigator for the purpose of the study. This questionnaire was provided to the
intervention group (41 students) post intervention. Among Instagram participants who
completed satisfaction measures (n=41), 100% found the Instagram topics interesting and
motivating, 100% reported the intervention was interesting and helpful, 95% found that
the Instagram pictures and videos motivated them to increase their consumption of fruits
and vegetables, and 80% would encourage their friends and relatives to participate in
similar intervention.

Related to the mDiet self-tracking app, only 34% thought that daily food log
helped them think about portion sizes. Only 29% reported they would continue using the
self-tracking app. About 63% reported that using multiple apps was annoying, while only
~4% found it not annoying. Additional items are presented in Table 18.

For hypotheses 1-4, repeated measures ANOVA was utilized. This analysis
technique is used to assess in one dependent measured several times. The changes in the
mediators and outcome variables between pre and post intervention were examined and
presented in Table 19 and Table 20, respectively. Moreover, the changes in outcome

variables between post and follow-up were tested (Table 21).

Hypothesis 1:

There will be a difference between the control and the intervention group in terms of
change mediators based on SCT. The intervention group will report higher nutrition
knowledge, family and friend social support for eating and exercise, self-efficacy for

eating and self-efficacy for exercise than the control group post intervention.
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Mediators
Nutrition Knowledge:
The intervention group demonstrated significantly higher knowledge than the

control group post intervention, Wilks’ Lambda= .6, F(1,45)=.30.1, p< .05 (Table 19).

Family and Friends Social Support and

Eating Habits:

The intervention group demonstrated significantly higher family support with
eating habits post intervention, Wilks’ Lambda= .9, F(1,30)= 4.8, p< .05 (Table 17).
However, the change with friends social support and exercise was not statistically
significant between intervention and control groups, Wilks’ Lambda= .9, F(1,17)=,12,
p> .05 (Table 19).

Exercise:

The intervention group demonstrated significantly higher family support with
exercise post intervention, Wilks’ Lambda= .9, F(1,30)= 4.8, p<.05 (Table 19).
However, the change with friends social support and exercise was not statistically
significant between intervention and control groups, Wilks’ Lambda= .9, F(1,17)=,12,

p> .05 (Table 19).

Eating Habits and Exercise Self-Efficacy
The change in eating behaviors self-efficacy scores from pre-test to post-test was
significantly higher in the intervention than the control group, Wilks’ Lambda= .9,

F(1,53)=4.9, p< .05 (Table 19). Additionally, the intervention group demonstrated
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significantly higher exercise self-efficacy than the control group post intervention, Wilks’

Lambda= .8, F(1,54)= 11.8, p< .05 (Table 19).

Hypothesis 2: There will be a difference between the control and the intervention group
in fruits and vegetables consumption. The intervention group will report higher fruits and
vegetables intake than the control group post intervention and increase or stay the same at
follow up.

Descriptive statistics for changes in fruits and vegetables intake for groups pre,
post, and follow-up are presented in Table 20 and Table 21, respectively. Table 20 shows
that the change in fruits and vegetables intake scores from pre-test to post-test was not
significantly different between intervention and control groups, Wilks” Lambda= .9,
F(1,55)= 1.2, p> .05. There was however, a small interaction effect found between the
two groups where the intervention increased fruit and vegetable intake while the control
group decreased their fruit and vegetable intake as a result of the intervention (d=.35).
Furthermore, when testing the changes in fruits intake separately for groups pre, post
there is a significant difference between intervention and control groups, Wilks’
Lambda= .67, F(1,55)=62.8, p< .05. Table 21 shows that the change from post-test to
follow-up was not significantly different between intervention and control groups, Wilks’

Lambda= .96, F(1,55)= 1.0, p> .05.

Hypothesis 3: There will be a difference between the control and the intervention group
in terms of physical activity. The intervention group will report physical activity level

higher than the control group.
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Descriptive statistics for the physical activity for the two groups pre and post test
are presented in Table 20 and post-test to follow-up in Table 21. The change in physical
activity scores from pre-test to post-test was not significantly different between
intervention and control groups, Wilks” Lambda= .96, F(1,70)= 2.25, p> .05 (Table 20).
The intervention group experienced a moderate within group effect (d=.03), however no
between group effect was found. A similar result was found in the post and follow-up
test, no significant difference between the groups was found Wilks’ Lambda= .99,
F(1,26)= .38, p> .05, yet there was a significant difference within the groups. The
intervention group experienced increased in physical activity in the post and follow-up

test (d=.02) (Table 21).

Hypothesis 4: There will be a difference between the control and the intervention group
in terms of body weight. The intervention group will experience reduction in body
weight, while the control group will gain weight.

The main aim of the current study is preventing weight gain among female
college students. Descriptive statistics for changes in BW for the two groups pre and post
test are presenting in Table 20 and post-test to follow-up in Table 21. At 6 weeks, weight
changes were -.97kg for Instagram group and +.55kg for control group. Theses changes
were not statistically significant between the groups, Wilks’ Lambda= .99, F(1,70)= .39,
p> .05 (Table 20). At 4 weeks follow up, weight changes were -.71kg for Instagram
group and +.44kg for control group. Theses changes were not statistically significant

between the groups, Wilks’ Lambda= .99, F(1,26)= .26, p> .05 (Table 21).
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Table 19.

Repeated Measure ANOVA and Effect Sizes for Study Mediators

Intervention Control Comparison
Within Within Group Wilks’ Between
N MeanSD Group Effect MeanSD N Effect Lambda F P-value Group Effect
(Cohen’s d) (Cohen’s d) (Hedges d)
Nutrition Knowledge
Pre 29 16.3446.61 1.18 17.0045.20 18 .60 599 30.10  <0.001* .61
Post 29 23.03+4.57 19.94+4.65 18
Social Support for Eating - Family
Pre 15 24.53+7.27 0.34 26.65+6.10 17 .18 .863 4.75 .037* 17
Post 26.60+4.60 27.60+4.60
Social Support for Eating - Friends
Pre 11 26.00+7.20 .23 30.00+4.08 4 -1.06 992 102 .755 .25
Post 27.82+8.48 26.00+3.46
Social Support for Physical Activity - Family
Pre 24 38.92+20.65 31 39.88+21.26 8 0 0.82 6.82 .014* 29
Post 24 44.96+17.97 39.88+20.63 8
Social Support for Physical Activity - Friends
Pre 14 37.21+10.33 .29 28.40+4.72 5 0 .881 2.29 149 31
Post 5 40.14+9.55 28.40+4.72
Self-Efficacy for Eating Habits
Pre 15 69.93+20.27 1.52 75.31+18.25 16 .03 .854 4.94 .034* .26
Post 75.60+15.98 75.50+18.27
Self-Efficacy for Physical Activity
Pre 28 44.54+19.02 .39 37.68+16.95 28 .03 821 11.80 .001* 42
Post 51.64+17.63 37.21+15.38
*P<0.01
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Table 20.

Repeated Measure ANOVA and Effect Sizes for Study Outcomes (Pre — Post)

Intervention Control Comparison
Within Within Group Wilks’ Between
N MeantSD  Group Effect N MeantSD Effect Lambda F P-value  Group Effect
(Cohen’s d) (Cohen’s d) (Hedges d)

Fruit Intake

Pre 29 2.24+2.79 14 28 1.39+1.76 .02 .67 26.88 0.10 15

Post 2.64+2.82 1.43+£1.75
Vegetable Intake

Pre 29 1.09+1.29 21 29 1.02+0.91 -.64 .98 1.23 .09 .65

Post 1.36+1.20 0.56+0.45

Fruit and Vegetable Intake

Pre 29 3.33+3.84 .18 28 2.43+2.26 =21 .98 1.24 271 .35

Post 4.00+3.78 2.00+1.85

Physical activity

Pre 41 35.3+21.7 0.30 30 33.5+20.9 17 9 2.3 50 .03

Post 41.8+21.0 30.0+19.5

Body Weight

Pre 41 58.28+15.67 -.06 31  63.64+14.22 .04 .99 .39 54 .10

Post 57.31+15.36 64.19+14.34
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Table 21.

Repeated Measure ANOVA and Effect Sizes for Study Outcomes (Post — Follow-up)

Intervention Control Comparison
Within Within Wilks’ Between
N MeantSD  Group Effect | N MeantSD  Group Effect Lambda F P-value Group Effect
(Cohen’s d) (Cohen’s d) (Hedges d)
Fruit Intake
Post 12 2.22+1.76 .09 12 1.05+1.15 .07 .98 A4 .52 27
FU 2.394£2.15 1.28+1.60
Vegetable Intake
Post 14 0.84+0.95 .03 13 0.56+0.38 59 .90 2.69 A1 .56
FU 0.81+0.82 0.94+0.82
Fruit and Vegetable Intake
Post 12 3.11+2.66 .03 12 1.63+1.31 .36 .96 1.00 .33 .25
FU 3.18+2.56 2.23+1.96
Physical activity
Post 13 43.77+24.04 .10 13 31.00+24.34 17 .99 .38 .55 .02
FU 40.69+35.51 27.38+18.39
Body Weight
Post 15 56.14+12.96 1.07 13 61.18+14.51 .03 .99 .26 .62 .08
FU 55.43+12.53 61.62+14.76

53



Summary

The final section of this chapter will provide a summary of the results of the
analysis of the hypotheses and research aims for this study. A p-value <0.05 was used to
make decisions about accepting and rejecting the null hypotheses. Table 22 summarizes
theses analysis and related decisions as well as the significance levels for the hypotheses
tested.

Table 22

Summary of Findings for Hypotheses

Promise Summary

Hypothesis 1: Findings Decision

There will be a difference between the control and the intervention group in terms of change
mediators based on SCT.

Nutrition Knowledge P=<0.001 Fail to Reject
Social Support

- Eating Habits & Family Support P=.037* Fail to Reject
- Eating Habits & Friends Support P=.755 Reject

- Exercise & Family Support P=.014* Fail to Reject
- Exercise & Friends Support P=.149 Reject
Self-Efficacy

- Eating Habits P=.034* Fail to Reject
- Exercise P=.0018 Fail to Reject
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Hypothesis 2:

Findings

Decision

A combination of SM and self-monitoring app will significantly increase fruits and vegetables
intake among Saudi Arabian female college students.

Pre-Post Test:

P=.271 Reject
Post-Follow up Test: )

P=.33 Reject
Hypothesis 3: Findings Decision

A combination of SM and self-monitoring app will significantly increase physical activity among

Saudi Arabian female college students.

Pre-Post Test: P= .50 Reject
Post-Follow up Test: P=.55 Reject
Hypothesis 4: Findings Decision

A combination of SM and self-monitoring app will significantly prevent weight gain among Saudi

Arabian female college students.

Pre-Post Test:

Post-Follow up Test:

P=.54

P=.62

Reject

Reject

*P<0.05
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CHAPTER V
DISCUSSION

The purpose of the current study was to develop and examine the feasibility of an
obesity-prevention program delivered by SM (Instagram) and a mobile self-monitoring
app (mDiet) among female college students as well as the effect of the utilization of these
apps on various outcomes including physical activity, fruits and vegetables intake, and
body weight. Three aims were identified: First, to determine the effectiveness of the
intervention components on SCT constructs including, nutrition knowledge, social
support, and self-efficacy. Second, to determine the effect of using social media along
with self-tracing app on increasing fruits and vegetables intake. Third, to examine the
impact of using social media along with self-tracing app on increasing physical activity.
Last, determine the effect of using social media along with self-tracing app on preventing

weight gain among college students. Lastly, future directions are drawn.

Summary of the Study
The intervention was based on social cognitive theory, which has been previously
used to improve diet and physical activity behaviors and resulted in a substantial BW
reduction. The current study aimed to increase 5 main SCT constructs including
awareness, social support, self-monitoring, and self-regulation. Increasing those
constructs would predict increases in individual’s self-efficacy. Our findings suggest that
increasing self-efficacy led to improvements in fruits and vegetables intake and physical

activity, therefore, preventing weight control.
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Students were recruited from Princess Nourah bint Abdulrahman University,
Riyadh, KSA. To be eligible for the current study they had to meet the eligibility criteria
and complete the online survey. The total sample consisted of 103 students. They were
randomly assigned to an intervention group (55) or a control group (48).

Participants in both groups were asked to complete the online questionnaire
before randomization. This questionnaire consisted of basic demographic questions,
health indicator items, social network usage, and several scales that included nutrition
knowledge, which was modified based on the intervention topics; physical activity, to
measure activity level; family and friends support, to measure their effective role on
eating and exercise behaviors; eating habits confidence scale, to measure individual’s
self-efficacy; exercise confidence scale, to measure individual’s self-efficacy.

Based on social cognitive theory, two feasibility studies of the research design
and four hypotheses were developed to learn more about the effect of social media and
self-tracking app, and how they can change lifestyle behaviors and, therefore, reduce
body weight. The feasibility studies were used to assess the feasibility of the intervention
design by retention and individual’s satisfaction. The research hypotheses predicted
several outcomes. First, The intervention program, which based on SCT, would increase
nutrition awareness, social support, self-monitoring, self-regulation, and self-efficacy,
which therefore might change lifestyle behaviors. Second, students in the intervention
group would report higher intake of fruits and vegetables than students in the control
group. Third, students in the intervention group were predicted to increase their physical

activity score compared with their peers in the control group. Lastly, students in the
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intervention group were expected to reduce their body weight compared with students in
the control group.

The results of this study provided support for the assumptions of the first
feasibility study, indicating that 60% of students completed post intervention. The second
feasibility study demonstrated that the participants in the intervention were effectively
engaged by providing a number of likes, comments, and share in Instagram and by
indicating strong satisfaction with intervention goals, content and format”. The three
outcome hypotheses were not supported; however, changes in mediators suggest

promising results for future interventions.

The study suffered from 31% drop-out rate at post intervention. Dropout rate is a
major difficulty in weight gain prevention studies and can potentially bias the results.”?
Common drop-out rates in Web-based interventions for weight loss are greater than
20%." The current study’s drop-out rate is slightly higher than in these studies. However,
in this study, dropout was not equal between the two groups. At post intervention, the
dropout rate in the intervention group was ~21%, while the dropout rate in the control
groups was ~39%. This unequal dropout rates between the groups is likely to be
intervention-related. The control group did not receive any treatments in the current
study. This might lead to loss of interest to continue participating in the study.

When comparing completers with noncompleters there were no significant
differences in demographics, SCT mediators or outcomes. However, the noncompleters
in the current study reported slightly less in nutrition knowledge scores, family and friend

social support and eating, family but not friend social support an exercise, self-efficacy

58



with eating habits and exercise scores (Table 14). The non-completers were also more
likely to eat less fruits and vegetables, to exercise, and had lower body weight (Table 15).
Literature has shown mixed results with regard to drop-out and initial body weight and a
review of the behavioral approach to weight reduction reports that both a higher and

lower initial BMI have been linked to drop-out in weight reduction studies.”

Discussion of the Hypotheses
The feasibility 1 study of the research design demonstrated that baseline
recruitment of 100 students, assuming 60% retention (with complete data) at post-test and
50% retention (with complete data) at follow-up was partially possible. About 60%
students completed the post intervention assessment. These results are supported by
previous literature, which indicated that 30% drop-out rate happened at post intervention.
However, the drop-out rate was high at follow up. This is further discussed in the

feasibility design.

The Feasibility 2 study on the potential for the intervention to engage participants
demonstrated that participants engaged by providing a number of likes, comments, and
share in Instagram and strong satisfaction with intervention goals, content and format.
The results show that 100% of the students in the intervention group found the
intervention helpful and interesting. A hundred percent reported that they would
encourage their friends to participate in such a program in the future. This confirmed a
previous study that tested the social media Facebook to deliver a weight loss program to
college students.'® About 97% of the participants found the program helpful and 100% of

them would recommend the program to others.
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Hypothesis 1: There will be a difference between the control and the intervention group
in terms of change mediators based on SCT. The intervention group will report higher
nutrition knowledge, family and friend social support for eating and exercise, self-
efficacy for eating and self-efficacy for exercise than the control group post intervention.

Social cognitive theory was manipulated in the current study in the development
of the intervention component. The 5 constructs that were used were nutrition
awareness/knowledge, social support, self-monitoring, and self-regulation. These 4
constructs were used to emphasize self-efficacy, which therefore would lead to
behavioral changes.

At pre and post intervention, the intervention group significantly increased
nutrition knowledge (p< .05), family social support and eating habits (p< .05) and
exercise habits (p< .05), but not family and friends support with either eating habits or
with physical activity (p> .05). Moreover, the intervention group was significantly
increased eating habits and exercise self-efficacy (P<.05). Therefore, the hypothesis#1

was supported, except friends social support scale.

Hypothesis 2: There will be a difference between the control and the intervention group
in terms of fruits and vegetables consumption. The intervention group will report higher
fruits and vegetables intake than the control group post intervention and increase or stay
the same at follow up.

Although a self-tracking app previously increased fruits and vegetables intake
among college students in 7 weeks,*® in the current study mDiet app was not effective

enough to produce significant results. Fruits and vegetables intake increased in the
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intervention group, but was not statistically significant. Dietary intakes were self-reported
and the researchers did not validate food intake. This could lead to under and/or

overestimation of the intake of fruits and vegetables.

Hypothesis 3: There will be a difference between the control and the intervention group
in terms of physical activity. The intervention group will report physical activity level
higher than the control group.

Along with a previous study that examined the efficacy of social media Facebook,
in conjunction with physical activity and a self-monitoring website among the same
subjects,® the current study did not find significant changes in physical activity between
the two groups. The use of a self-report PA measure, small sample size, and short

duration of the study could have affected the results.

Hypothesis 4: There will be a difference between the control and the intervention groups
in body weight. The intervention group will experience reduction or maintenance in body
weight, while the control group will gain weight.

In contrast to the Napolitano and colleagues study,® that was also conducted a
study among college students, the current study could not detect a statistically significant
change between the two study groups in body weight at post Wilks’ Lambda= .99,
F(1,70)= .39, p> .05 (Table 20) and follow-up Wilks’ Lambda= .99, F(1,26)= .26, p> .05
(Table 21) assessment. Napolitano et al.*® used Facebook in conjunction with access to
healthy activities. At 4 and 8 weeks, the Facebook plus group experienced the greatest
weight loss at ~-1.7 kg and ~-2.5 kg, respectively and the changes in BW among the

groups were statistically significant. In the current study, participants in the intervention
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group lost ~-1 kg and ~-.7 kg at 6 and 10 weeks, respectively. Consistent with our
findings, a Twitter study found that this social media was also not effective in reducing
BW.40 After 6 months, the researchers observed minimal weight changes in both groups
(~0.25 kg) without a difference between the groups. This gives some evidence that
delivering weight-related health behavior content vie social media platform in addition to
a self-tracking app may not be enough to drive body weight loss in particular. In contrast
with the Twitter research, the goal of our current study was to prevent weight gain, which

was more realistic for the length of time of our study’s follow-up.

Discussion of Study Design

Discussion of Methodology

To our knowledge, this randomized controlled trial study is the first to
demonstrate the feasibility of using Instagram to deliver a program to prevent weight gain
in college students in Saudi Arabia. The data indicated that a combination of social media
and self-tracking app prevent weight gain. Moreover, such method produced significantly
improvement in nutrition knowledge, social family social support, and eating and
exercised self-efficacy post-intervention. No changes were found for study outcome
behaviors such as fruit and vegetable intake or physical activity. This type of intervention
delivery, mobile-based, can be affordably and easily delivered to a large number of
individuals.

The current study aims to prevent weight gain among female college students by
using social and self-tracking app to educate, motivate, and change behaviors that support

weight reduction and healthy weight control. Students in the current study did not show a
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significant body weight reduction; this might be because the time of year when the study
was conducted may have affected the outcomes. During the first 6 weeks, the students
had their midterms, while the 10-week follow up occurred over the summer break and
month of Ramadan a time when dietary behaviors change considerably. Findings from
this study will add to the growing research literature on how technology and social
networks can be used to increase PA and fruit and vegetable intake, two behaviors
important for body weight control. Additionally, this study may yield further insights into
the relationships between social media use, social support, and health behaviors. Social
media has been shown to be a promising venue for health promotion given its ubiquity
and that users can share their experiences in real-time.54% Though social media platform
has been shown to improve self-esteem®-8 and life satisfaction®8° there is limited
evidence regarding its benefit on health behaviors,®® in particular from prospective
studies.

Self-monitoring of dietary intake regardless of the methods, have been shown to
be effective in changing lifestyle behaviors. 1933638 The current study used one of the
current self-monitoring apps widely available to the Arabic population. The study used
mDiet in particular because it is the only app found in Arabic. All students (100%) in the
intervention group reported that using self-tracking app helped them think about food
portion sizes.

Social support has been show to be a key component in behavioral weight-
reduction programs.” The current study used Instagram as a method to deliver the
nutrition and physical activity intervention and allow students to support each other

during their lifestyle changes efforts. The study investigators posted 1-2 posts per day and
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encouraged the student to interact and posted students post to motivate the others to do
the changes. Surprisingly, participants in the Instagram group in the current study
reported significant nutrition and physical activity social support that they received from
their family but not from their friends.

Results provided support for feasibility and acceptability regarding the use of
delivering a nutrition and physical activity intervention to college students. Specifically,
everyone (100%) in the Instagram group found the study interested and helpful, 100%
reported that the Instagram topics motivated them to consume fruits and vegetables, and

100% would encourage their friends and family to participate in such a program.

Limitations

Though this study has a number of strengths, there are several limitations that
should be addressed as they may affect the generalizability and interpretation of these
results. First, this study had a relatively small sample size (N= 103), although the effects
were large enough to detect significant differences among the groups. Drop-out rates
were high at the 10-week follow-up. This is probably because of the summer and
Ramadan month had started. Due to the probability that students leaving town for
summer vacation along with Ramadan beginning, this may have influenced student diet
and physical activity habits as many participate in fasting from sunrise to sundown during
this time. In regard to the instrumentation used in the study, there have been some
limitations. Students in the control group might have had friends in the control group.
Therefore, they might have been cross-contamination that exposed controls to some of

the intervention.
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Moreover, all of the information was self-reported, except anthropometrics at
baseline and post intervention. Self-reported data have numerous advantages including its
practicality, cost-effectiveness and ease of administration.” Yet, there are several
limitations to self- reported data, such as participants’ ability to accurately recall past
events, response bias, and social desirability.”* Accordingly, perceived actions may be
different than actual behaviors.

The study has some strengths. First, it was fully online. Students in both groups
were asked to complete the survey online. They were able to complete the survey
anytime and open it several time to finish it. Second, this was a randomized control trial
with comparable participants in both the intervention and control groups. Third, this kind
of intervention is a cost-effective treatment for weight related behaviors and could be
beneficial in reducing obesity epidemic. Nowadays, there are many weight loss apps and
they are free or reasonable price and can provide a very cost effective way to encourage
adherence to a weight reduction plan. Additionally, compare to face-to-face method,
technology-based interventions may have a greater potential to reach large numbers of
individuals and make a public health influence. Lastly, this study had a strong theoretical

design, which may have contributed to the results seen in the mediators.

Future Directions:

The current study provided promising results in changing mediators of health
behaviors in college students. Longer studies with higher sample sizes are needed to
determine efficacy in changing health behaviors. Researchers need to determine

strategies to deal with long-term engagement with these platforms. Future research is
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needed to determine the level of continued engagement and utilization of the platforms,

as well as sustainability of weight control or weight loss. However, from a public health
standpoint, even preventing weight gain or achieving small to modest weight loss due to
knowledge that is disseminated on broad scale could have a positive effect on population

health.
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APPENDICES
Appendix 1.

Recruitment Flyer “English”

CHALLENGE YOUR HEALTH IN 42 DAYS!

The purpose of this project is to prevent weight gain among Saudi Arabian
< \’IC;

female college students by helping sttidents iFrlfﬁrO\_/e their dietary behaviors

and increase physical activity. < \’ ;

4
fooso D
=

= Al

Participation in this project willrequire you to; " =

1. Attend 3 in-person sessions
2. Participants in the intervention gra
a. Follow and participate in a social media based intervention

using Instagram

ce daily to read study related
“share,” and/or “comment.”

mDiet daily.

activity knowledge, motivation'and health messaging. You may also gain
insights about sharing and exchanging content through social-networking

sites.
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Recruitment Flyer “English”
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Appendix 2.

Consent Form “English”

FLORIDA
INTERNATIONAL
UNIVERSITY

ADULT CONSENT TO PARTICIPATE IN A RESEARCH STUDY
A mobile-based intervention for obesity prevention among female college students
in Saudi Arabia: A randomized controlled trial

PURPOSE OF THE STUDY

You are being asked to be in a research study that will be conducted at Princess
Nourah bint Abdulrahman University in Riyadh. The purpose of this study is to
develop and examine the feasibility of an obesity-prevention program delivered by
social media and a mobile self-monitoring application.

NUMBER OF STUDY PARTICIPANTS
If you decide to be in this study, you will be one of 100 students in this research
study.

DURATION OF THE STUDY
Your participation will require less than 5 minutes per day for 12 weeks, ~45
minutes at baseline, and 15 minutes at 6 week and 12 week.

PROCEDURES
If you agree to be in the study, we will ask you to do the following things:
1. Complete an online screening form to determine eligibility via Qualtrics.
2. Attend 3 in-person sessions
a. Orientation session (~45 minutes)- at baseline
i. Learn more about the project
ii. Review informed consent
iii. Receive a link for an online survey (30-45 minutes)
iv. Anthropometric measurements such as height, weight, and waist
circumference will be collected
b. Intervention completion (~15 minutes)- at week 6
i. Receive alink for an online survey (30-45 minutes)
ii. Anthropometric measurements such as height, weight and waist
circumference will be collected
c. Program completion (~ 15 minutes)- at week12
i. Receive a link for an online survey (30-45 minutes)

76



ii. Anthropometric measurements such as height, weight and waist
circumference will be collected
3. Participants in the intervention group only:
a. Follow and participate in a social media based intervention using
Instagram
i. You will be asked to log on through your mobile device at least

once daily to read messages posted, “like,” “share,” and/or
“comment.”

b. Utilize the self-monitoring application mDiet daily.

RISKS AND/OR DISCOMFORTS

Potential discomfort may be experienced by subjects due to required use of a public-
accessed social networking site, Instagram. Risks compared to anticipated benefits
are negligible. Subjects’ potential benefits out-weight the risks. Knowledge related
to the outcomes of this study could potentially provide insight into the feasibility of
the use of social networking sites as platforms for health-behavior interventions.

BENEFITS
The following benefits may be associated with your participation in this study:
1. This project will allow you to increase your own nutrition and physical
activity knowledge, motivation and health messaging.
2. You may also gain insights about sharing and exchanging content through
social-networking sites.
3. The prevalence of obesity in Saudi Arabia can be reduced in a cost-effective
method.

ALTERNATIVES

There are no known alternatives available to you other than not taking part in this
study. However, any significant new findings developed during the course of the
research which may relate to your willingness to continue participation will be
provided to you.

CONFIDENTIALITY

The records of this study will be kept private and will be protected to the fullest
extent provided by law. In any sort of report we might publish, we will not include
any information that will make it possible to identify a subject. Research records
will be stored securely and only the researcher team will have access to the records.
However, your records may be reviewed for audit purposes by authorized
University or other agents who will be bound by the same provisions of
confidentiality.

COMPENSATION & COSTS
You will receive a pedometer if you participate to the end of the study. If you are
fully engaged in the study, there will be a random selection on a weekly basis to
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receive a gift card. Each week there will be a winner. You will not be responsible for
any costs to participate in this study.

RIGHT TO DECLINE OR WITHDRAW

Your participation in this study is voluntary. You are free to participate in the study
or withdraw your consent at any time during the study. Your withdrawal or lack of
participation will not affect any benefits to which you are otherwise entitled. The
investigator reserves the right to remove you without your consent at such time that
they feel it is in the best interest.

RESEARCHER CONTACT INFORMATION

If you have any questions about the purpose, procedures, or any other issues
relating to this research study you may contact Abeer Alssafi at 0500205552,
aalss001@fiu.edu or Catherine Coccia, Ph.D., R.D. at 3053480194, ccoccia@fiu.edu.

IRB CONTACT INFORMATION

If you would like to talk with someone about your rights of being a subject in this
research study or about ethical issues with this research study, you may contact the
FIU Office of Research Integrity by phone at 305-348-2494 or by email at
ori@fiu.edu.

PARTICIPANT AGREEMENT

[ have read the information in this consent form and agree to participate in this
study. I have had a chance to ask any questions I have about this study, and they
have been answered for me. | understand that [ will be given a copy of this form for
my records.

Signature of Participant Date

Printed Name of Participant

Signature of Person Obtaining Consent Date
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Appendix 3.

Consent Form “Arabic”

FLORIDA
INTERNATIONAL
UNIVERSITY
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Appendix 4.

IRB-Florida International University

FLORIDA Office of Research Integrity
INTERNATIONAL Research Compliance, MARC 414
UNIVERSITY

Dr. Catherine Coccia

W

“A mobile-based intervention for obesity prevention among female college

students in Saudi Arabia: A randomized controlled trial”

The Institutional Review Board of Florida International University has
your study for the use of human subjects via the process. Your
study was found to be in compliance with this institution’s Federal Wide Assurance (00000060).

IRB-17-0359 11/06/17
105842 IRB Expiration Date:  11/06/18

As a requirement of IRB Approval you are required to:

Submit an IRB Amendment Form for all proposed

Receive annual review and re-approval of your study prior to your IRB expiration date.
Submit the IRB Renewal Form at least 30 days in advance of the study’s expiration date.
or discontinued.

Special Conditions: N/A.

For further information, you may visit the IRB website at |http:/research.fiu.edu/irb]

MMV/em
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Appendix 5.

IRB-Princess Nourah bint Abdulrahman University “English”

Kingdom of Saudi Arabia
Ministry of Fducation

e\ ailas\3g

Princess Nourah Bint Abdulrahman University L.J?' W28 e & 18“-. o\
| CUPANE R AR
(048) ‘)
(ol 2ue Gy 8)gi 6 puoll asly (~tA)
Privcess Roerah birf ADSJ/abemn Universty
Institutional Review Board i 3al) Az jall udana

Date: 10/17/2017

Reference Number: 17-0120

Name of the study: A mobile-based intervention for obesity prevention among female
college students in Saudi Arabia: A randomized controlled trial

Type of IRB: Exempt

Dear researcher; Abeer Hussain Alssafi

Thank you for submitting your proposal to Princess Nourah bint Abdulrahman University (PNU)
Institutional Review Board.

We would like to inform you that after reviewing your proposal and making sure that there is no known
risks associated with the study procedures, provide you an exempt IRB. However, you still have to provide
us the external IRB.

If there are further changes regarding the procedures, please inform PNU-IRB before start applying it. You
will have to fill out an adjustment form when the changes happen.

Please inform the PNU-IRB if the study stops anytime during the study. Moreover, kindly inform the PNU-
IRB if the study risks outweigh the benefits. If that happens, the PNU-IRB will ask you to provide details
information and how will you deal with it.

Please provide PNU-IRB a report every 6 months. Additionally, please indicate the number above in every
message related to the study. Please provide us with any manuscript before publishing it.

We wish you best of luck.
Please contact us for any further information

Regards,

Dr. Ibtesam Almadhi

Head of the IRB Department

Princess Nourah bint Abdulrahman University
Phone: +966 824 0861

Email: irb@pnu.edu.sa
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Appendix 5.

IRB-Princess Nourah bint Abdulrahman University “Arabic”
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Appendix 6.

Fitbit
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Appendix 7.

Logo “English”
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Appendix 8.

Logo “Arabic”

&Y
ﬁ\Py“

S Ly s

A
pl4
i

87



Appendix 9.

Instagram Topics

Sunday Monday Tuesday Wednesday Thursday
Week General . . . . Self Monitoring &
Nutrition Physical Activity Fruits & Vegetables | Social Support Self Regulation
3o g
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1 {
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Topic 1 “General Nutrition”

Week 1 (MyPlate):
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Week 2
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Week 3 (White Rice VS Cauliflower Rice):

White Rice VS Cauliflower Rice
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Week 4 (Fiber):
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Week 5 (Protein Sources):
Ligall Jos Jgd Lisals
otign a> IV =qes Otigy e Y+ =qeS | Otigy @ I =S|
“ .
S I \
>

o9y e (Y =9S | Oxign 2 A =guac eS|

A

g

anlall sl jlias

Gie oS s 3 Lo 3 (See W Aeada) imnyy oSS LA Capa WAE 8 (45 5l 03 ) Baie 5k 8 (Y
OB AeS e (90

_Q:\SJJ.}(.\.;\E “Jl:\li(..;\\' ce):\...nﬂs(..;i~ DSTLEIPC S 63,3_)\);'5):...»\'\“ :\TA}AGQJS\
O an Al an Vel an VY (sadan v, dgyl a3 pra A eV L S )
-O.'?S}):‘(".;\A “_'ﬂ,gﬂe_;\'l ‘H:Nl\se;b QSR a0 ‘371)\);'5‘)in~ e S
-O#J_)??-A\Y‘quiﬁ\“‘(‘,’:“d&ﬁii‘UJ’“J(“-;Y c:uﬁJ\_);E_y.uYi~:umg)S\

Lo g€ Yo banaall sttt

94



Week 6 (Challenge):
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Topic 2 “Physical
Activity”

Week 1 (Motivation):
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Week 2 (Stairs):
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Week 3 (Statistics):
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Week 4 (Jump Rope):
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Week 5 (Walk):
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Week 6 (Walking instead of using the metro):
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Topic 3 “Fruits & Vegetables”

Week 1 (Fruit / serving size):
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Week 2 (Cooked Vegetables):
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Week 3 (Fruit pizza Challenge):
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Week 4 (Salad):
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Week 5 (Fruit Juice):
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Week 6:
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Topic 4 “Social Support”

Week 1 (Fruit Basket / Challenge):
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Week 2 (Gym):

? Ly a5 J Cilas 8 ) daalall (50l 8 A )

?J@_.ﬁ\gédb\~~ Lﬁ).a‘)é“)li‘ﬂ\ﬂ}b)n%ﬁﬂ\xﬂ‘)uﬁu\;Lﬁhuu\gl\.ﬂ\ulca.j};k"_ﬂh\
333;;45\&\..4\.}_)“2\&\@&VL;);S\‘,‘;JJJMJQLAg)S\JQ\(&m

idus S cale
lan S e

G Gl

Al )l G jlall cludis

Glaall Al

omtSl W e

sla (2 e ity Miliina 5 i) Gon s 5 sla Lo e NN (BLa1 5 S8 G
lalae (galill (o g 5 st N elianual et o GU#
Lo €Y 3 dasall gdaspt
Analat ldlatt (aly I ABLIH A8LG  ASlatt dauatt dualy s (gl LG ot ot

Culott avmg s et Liandtt Ailaitt L25# 5550 5 yme¥) daaln Cldlot o 555 o yme¥) daala il

110



Week 3 (Walking with a Friend):
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Week 4 (Cooking with Siblings):
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Week 5 (Jump Rope):
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Week 6 (Walking with Family):
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Topic 5 “Self Monitoring & Self Regulation”

Week 1:
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Week 2 (Challenge):
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Week 3 (Sharing is Caring):
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Week 4:
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Week 5:
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Week 6:
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Appendix 10.

Satisfaction Scale

Item

Disagree

Natural

Somewhat Agree

Agree

Did the daily food log help you

think about your portions?

I will continue using the self-

tracking app or any similar app

Instagram pictures/videos motivated

me to consume fruits and vegetables

Instagram topics motivated me to

consume fruits and vegetables

In general, Instagram posts were

interested and helpful

| will participate in a similar study

in future

I will encourage my friends and
relatives to participate in similar

research

I will continue applying what I’ve

learned

In general, the study was easy

Using multiple apps in the study

were annoying
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Appendix 11.
Modified Nutrition Knowledge Questionnaire

The first few items are about what advice you think experts are giving us

1- How many servings of fruit and vegetables a day do you think experts are
advising people to eat? (One serving could be, for example, an apple or a
handful of chopped carrots)

1- Do you think these are high or low in protein? (tick one box per food)

1. Chicken
2. Cheese
3. Fruits
4. Baked beans
5. Butter
6. Cream
2- Do you think these are high or low in fiber? (tick one box per food)
1. Corn flakes
2. Bananas
3. Eggs

Red meat

Broccoli

Nuts

Fish

Baked potatoes with skin

Chicken

10. Baked beans

3- A glass of unsweetened fruit juice counts as a helping of fruit.

© o N o 0o &

1. Agree
2. Disagree
3. Notsure
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4- There is more protein in a glass of whole milk than in a glass of skimmed

milk.
1. Agree
2. Disagree
3. Notsure

5- Which of these breads contain the most vitamins and minerals? (tick one)
1. White
2. Brown
3. Wholegrain
4. Not sure

This section is about health problems or diseases
6- Do you think these help to reduce the chances of getting certain kinds of
cancer?
1. Eating more fiber
2. Eating less sugar
3. Eating less fruit
4. Eating less salt
5. Eating more fruit and vegetables
6. Eating less preservatives/additives
7- Do you think these help prevent heart disease? (answer each one)
1. Eating more fiber
2. Eating less saturated fat
3. Eating less salt
4. Eating more fruit and vegetables

5. Eating less preservatives/additives
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Appendix 12.

Additional Nutrition Knowledge Questionnaire “Post-Intervention”

1. Myplate consists of carbohydrates, fruits, vegetables, and meat. The largest

amount is:

4.

1
2.
3. Vegetables

Meats
Carbohydrates

Fruits

2. How many servings of fruits the adult needs per day (1 serving= 1 apple)

1.

1-2 servings

2. 2-3servings
3.
4. 5-6 servings

3-4 servings

3. How many cups of vegetables does an adult need daily?

4.

1
2.
3. 2%cup

1 cup

2 cups

3 cups

4. Non meat protein sources includes: (you can select more that 1 option)

o M w0 b E

Lentils
Hummus
Peas
Beans

Foul

5. How many calories should not be exceeded in a snack?

1.
2.
3.

Not more than 50 calories
Not more than 100 calories

Not more than 150 calories
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. Give examples of 3 snacks.

How many calories in a cup of rice?

50

80

100

120

How many calories you could burn after 15 minutes of taking the stairs?
50

100

150

200

. How many calories you could burn jump in a minute??
10

15

20
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Appendix 13.

Social Support and Eating Habits Survey “Family”

Please rate each question twice. Under family, rate how often anyone living in your

household has said or done what is described during the last three months. Under friends,

rate how often your friends, acquaintances, or coworkers have said or done what is

described during the last three months.

During the past three months, my family (or members of my household):

Vi.
Vii.

viil.

Encouraged me not to eat "unhealthy foods" (cake, salted chips) when

I'm tempted to do so

I. Discussed my eating habit. Changes with me (asked me how I'm doing

with my eating changes)

i. Reminded me not to eat high fat, high salt foods

. Complimented me on changing my eating habits ("Keep it up"”, "We are

proud of you ")

Commented if | went back to my old eating habits
Ate high fat or high salt foods in front of me
Refused to eat the same foods | eat

Brought home foods I'm trying not to eat

. Got angry when | encouraged them to eat low salt, low fat foods

Offered me food I'm trying not to eat
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Appendix 14.

Social Support and Eating Habits Survey “Family”

Please rate each question twice. Under family, rate how often anyone living in your
household has said or done what is described during the last three months. Under friends,
rate how often your friends, acquaintances, or coworkers have said or done what is
described during the last three months.

During the past three months, my friends:

Vi.
Vili.

viii.

Encouraged me not to eat "unhealthy foods" (cake, salted chips) when

I'm tempted to do so

. Discussed my eating habit. Changes with me (asked me how I'm doing

with my eating changes):

i. Reminded me not to eat high fat, high salt foods

. Complimented me on changing my eating habits ("Keep it up"”, "We are

proud of you ")

. Commented if | went back to my old eating habits

Ate high fat or high salt foods in front of me
Refused to eat the same foods | eat

Brought home foods I'm trying not to eat

. Got angry when | encouraged them to eat low salt, low fat foods

Offered me food I'm trying not to eat
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Appendix 15.
Social Support and Exercise Survey “Family”

Below is a list of things people might do or say to someone who is trying to exercise
regularly. If you are not trying to exercise, then some of the questions may not apply to
you, but please read and give an answer to every question.
Please rate each question twice. Under family, rate how often anyone living in your
household has said or done what is described during the last 6 weeks. Under friends, rate
how often your friends, acquaintances, or coworkers have said or done what is described
during the last six weeks.
Please write one number from the following rating scale in each space:
Family
i. Exercised with me
ii. Offered to exercise with me
iii. Gave me helpful reminders to exercise ("Are you going to exercise
tonight?”)
iv. Gave me encouragement to stick with my exercise program
v. Changed their schedule so we could exercise together
vi. Discussed exercise with me
vii. Complained about the time | spend exercising
viii. Criticized me or made fun of me for exercising
ix. Gave me rewards for exercising (bought me something or gave me
something I like)
X. Planned for exercise on recreational outings
xi. Helped plan activities around my exercise
xii. Asked me for ideas on how they can get more exercise

xiii. Talked about how much they like to exercise
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Appendix 16.
Social Support and Exercise Survey “Friends”

Below is a list of things people might do or say to someone who is trying to exercise
regularly. If you are not trying to exercise, then some of the questions may not apply to
you, but please read and give an answer to every question.
Please rate each question twice. Under family, rate how often anyone living in your
household has said or done what is described during the last 6 weeks. Under friends, rate
how often your friends, acquaintances, or coworkers have said or done what is described
during the last six weeks.
Please write one number from the following rating scale in each space:
Friends
i. Exercised with me
ii. Offered to exercise with me
iii. Gave me helpful reminders to exercise ("Are you going to exercise
tonight?”’)
iv. Gave me encouragement to stick with my exercise program
v. Changed their schedule so we could exercise together
vi. Discussed exercise with me
vii. Complained about the time I spend exercising
viii. Criticized me or made fun of me for exercising
ix. Gave me rewards for exercising (bought me something or gave me
something | like)
X. Planned for exercise on recreational outings
Xi. Helped plan activities around my exercise
xii. Asked me for ideas on how they can get more exercise

xiii. Talked about how much they like to exercise
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Appendix 17.

Eating Habits Confidence Survey / Self Efficacy

Below is a list of things people might do while trying to change their eating habits. We are mainly

interested in salt and fat intake, rather than weight reduction.

Whether you are trying to change your eating habits or not, please rate how confident you are that

you could really motivate yourself to do things like these consistently, for at least six months.

Please circle one number for each item: How sure are you that you can do these things?

Vi.
Vil.

viii.

Xi.
Xii.
Xiii.
Xiv.
XV.
XVi.
XVii.
XViil.
XiX.

XX.

Get up early, even on weekends, to exercise

Stick to your low fat, low salt foods when you feel depressed, bored, or tense
Stick to your low fat, low salt foods when there is high fat, high salt food readily
available at a party

Stick to your low fat, low salt foods when dining with friends or co-workers
Stick to your low fat, low salt foods when the only snack close by is available from a
vending machine

Stick to your low fat, low salt foods when you are alone, and there is no one to watch you
Cook smaller portions so there are no leftovers

Eat lunch as your main meal of the day, rather than dinner

Eat smaller portions of food at a party

Eat salads for lunch

Add less salt than the recipe calls for

Eat unsalted peanuts, chips, crackers, and pretzels

Avoid adding salt at the table

Eat unsalted, unbuttered popcorn

Keep the salt shaker off the kitchen table

Eat meatless (vegetarian) entrees for dinner

Substitute low or non-fat milk for whole milk at dinner

Cut down on gravies and cream sauce

Eat poultry and fish instead of red meat at dinner

Avoid ordering red meat (beef, pork, ham, lamb) at restaurants

I know | cannot Maybe I can I know I can Does not apply

1 2 3 4 5 8
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Appendix 18.

Exercise Confidence Survey / Self Efficacy

Below is a list of things people might do while trying to increase or continue regular

exercise. We are interested in exercises like running, swimming, brisk walking, bicycle

riding, or aerobics classes.

Whether you exercise or not, please rate how confident you are that you could really

motivate yourself to do things like these consistently, for at least six months.

Please circle one number for each question. How sure are you that you can do

these things?

iv.

Vi.

Get up early, even on weekends, to exercise

Stick to your exercise program after a long, tiring day at work

Exercise even though you are feeling depressed

Set aside time for a physical activity program; that is, walking, jogging.
swimming, biking, or other continuous activities for at least 30 minutes,
3 times per week

Continue to exercise with others even though they seem too fast or too
slow for you

Stick to your exercise program when undergoing a stressful life change

(e.g., divorce, death in the family, moving)

vii. Stick to your exercise program when you have household chores to attend
to
viii. Stick to your exercise program even when you have excessive demands at
work
ix. Stick to your exercise program when social obligations are very time
consuming
X. Read or study less in order to exercise more
I know I cannot Maybe I can I know I can | Does not apply
1 2 3 4 5) 8
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Appendix 19.

Food Frequency Questionnaire

PO R R A

The following food frequency questionnaire is designed to estimate you usual eating pattem. For each food listed, check the box

indication how often during the past year you usually ate the amount specified in the parentheses.

If you ate a food only at cerlain times of year (ex. summer), average your inlake over the year, The pattern you report should reflect

usual eating habits no the pattern of a short term diet, some other unusual circumstance, or what you think you should eat.

The boxes indude monthly, weekly and daily categories:
Never or {about) less than once a month (<1/month)

1-3 (times) per month

1 per week (about once a week)

2-4 (times) per week

57 times a week (or about once a day)

2-3 times aday
4 + times a day

Mote that the "5-7 times a week” category is a frequency pattern of about "once a day™.

For example, foods you never or rarely eat would be checked “never”. A food eaten only a few times during a particular season would
Also be checked "never’. Foods eaten only a few times during the week or eaten a few times on the weekend would be checked "2-4
times a week”, A food eaten more than once a day would checked "2-3 times a day” or "4 + times a day” depending on your eating

pattern.

If you cannot estimate your usual intake of the food for any reason, leave the item blank,

SKINCHIK
NOSKINCH
LWER
HOTDOG
BACON

PROCESSD

CANNED
HAMBURG
BEEF
OTHRBEEF
VEAL

LAMB
PORK

STEW
CANTUNA

SALMON

LOBSTER
OTHRFISH
EGGS

SOYNUT

VEGROAST
VEGBURGR

PIZZA

ID TYPE
Name Waork Phone 1D
Address Home Phone (o]
FFREQ
Average Use Last Year

Never o 1-3 1 2-4 1 2-3 4+
FOOD AND AMOUNTS PER SERVING | _ 1{ month per per per per per per
manth | week | week | day day day
{for code use enly) (1) 2) 3) (4 15 {8) {7

Meats and Other Alternatives
Chicken or turkey, with the skin [serving)

Chicken or turkey, no skin (serving)

Liver, braing, kidneys, sweetbreads (serving)

Hot dog, frankfurter (1)

Bacan (2 slices)

Processed luncheon meats (sausage,
salami, bologna, liverwurst, packaged beefl
or chicken) (piece or slice)

Canned meats |ike deviled beef, hash, chili
(serving)

Hamburger (1)

Beef - chuck, ribs, steak (serving)

Other beef (round, rump, very kean (serving)

Veal (serving)

Lamb (roast, chops, etc.} (serving)

Pork {roast, chops, etc) {serving)

Beef, pork or lamb as a sandwich or mixed
dish (stew, cassemle, etc.) (serving)

Canned tuna fish (serving)

Dark meat fish, such as mackerel, salmon,
sardines, bluefish, swordfish (serving)

Shrimp, lobster, scallops as a main dish
(serving)

Cther fish {serving)

| Eggs (1)

Gluten, soy nut or other vegetarian products
no used in mixed dishes (serving)

Homemade vegetanan roasts, casseroles,
elc

Wegetarian links or burgers

Mixed cheese and fomato dish - pizza,

lasaana. etc. (senvinal
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12
13
14
15

27

28
29

30

31
32
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SKIMMILK
OWFMILK
VHOLEMLEK
SO MILK

JREAM

IONDAIRY
‘OGURTSK
‘OGWHOLE
yHERBET
CECREAM
HESWHOL

HESLOWF
HESOTHR
iTIKMARG
UBMARG
WTTER

WPFLE
JIDER
WPPLSAUC
IRANGE
IJRNGJUIC

IRAPFRUT
'EACHES

LAISING
'RUNES
IATES
VANANAS

yTRAWBER

ILACKBER
AELON
VATERMEL
'INEAPPL
HERRIES
APAYAS
WOCADOS

IREENBENM
YROCCOLI
JABBAGE
HAULFLWR
YRUSELSP

Average Use Last Year

FOOD AND AMOUNTS PER SERVING

Never ar
<1/ month

1-3
per
manth

1

per
week

24

per
week

1

per
day

23

day

4+

day

{for code use anly)

i)

2

@)

)

i5)

{6)

7

Dairy Foods and Fats
Skim mild or skim buttermilk, powder skim
milk {cup)

Low fat {1-2%) milk {glass)

Whole milk (cup)

Imitation or soy milk {cup)

Half and half, evaporated milk, cream,
sour cream (on fruit, cereal, in coffes, etc.
{oz)

Man-dairy creamer (topping or dry coffee
creamer) (tsp)

Yogurt from skim milk (cup)

‘Yogurt from whole milk {cup)

Sherbet or ice milk { ¥ cup)

loe cream (¥ cup)

Whole milk cottage or ricotta cheese (¥ cup)

Low fat cheeses such as skim cottage, skim
mozzarella, ele. (shice or oz))

Other hard cheese (e.g. American, cheddar,
els.) (shos or 0z.)

Margarine, stick form added to breads or
foods: exclude use in cookingltsp)

Margarine, tub form added to breads or
foods, exclude use in cooking (tsp)

Butter (added 1o food or bread: excluded
use in cooking) (tsp)

Fruits
Fresh apple or pear (1)

Apple juice or cider (small glass)

Applesauce (¥ cup)

Qrange or tangerine 1)

QOrange juice {small glass)

Grapefruit (34) or
Grapefrutt juice {small glass)

Peaches, apricots, plums or nectarnines
(fresh or canned) (1 pc. Or % cup)

Raisins {1 oz. or small pack) or grapes
{small bunch)

Prunes or dry apricots {4 cup)

Dates or figs (¥ cup)

Bananas (1)

Strawbemies- fresh, frozen or canned (¥
cup)

Blackberries, bluebemies, raspberries-fresh,
frozen  or canned (4 cup)

Cantaloupe or honeydew melon (small slice)

Watermelon (1 slice)

Pineapple- fresh or canned (¥ cup)

Cherries- fresh or canned (¥ cup)

Papayas (¥ cup)

Avocados (%)

Vegetables
Green or slning beans or asparagus (¥ cup)

Broccoli (V% cup)

Cabbage, cole slaw or sauerkraut (% cup)

Caulifliower (¥ cup)

Brussels sprouts {¥ cup)

1
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)

15)

&)

)]

34

34
36
ar

38

39

40
41
42
43
44

45

46

47

48

49

50

a1
52
53
54

55

56

57

58
59
&0

61

62

63
64
65
66
87
68

69

Ta
A
72
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CARROTS
CAROTIUC
CORN
SPINACH
FPEPPERS

KALE
ICEBERG

ROMAINE
PEAS
WINTERSQ

ZUCCHINI
YAMS
TOMATOES
TOMJUICE
CHILSALC
TOFU

LENTILS

PIEHOME
FIEREADY
CAKEHOME
CAKREADY
COOKIESH
COOKIESR
BROWNIES
DOUGHNUT

SWEETROL
CRACKERS
CEREAL
OATMEALR
BRANU

OATMEALL

ENRBREAD

WHOLGRBR
OTHRBRED

COMROLLS
HOMEROLS

CHIPS
FRNCHFRY
POTATOSK

AT AR

Average Use Last Year

Never or 13 1 2-4 1 2-3 4+

FOOD AND AMOUNTS PER SERVING | _ 1/ month per per per per per per
month | week | week | day day day

(for eode use only) (1) (2) (3 (4 (5) (8) ]

Carrots (1 whole or ¥ cup cooked)

Carrot juice (small glass)

Corn {ear or ¥ cup frozen, fresh or canned)

Spinach- raw or cooked (¥ cup)

Green or red peppers (¥ cup)

Kale, mustard, chard, beet or other greens (¥
cup)

loeberg or head lettuce (cup)

Escarole, mmaine, watercress or leaf lettuce
{oup)

Peas, lima beans or pea pods (4 cup)

Yellow (winter) squash or pumplkin {4 cup)

Eggplant, zucchini, other summer squash (4
cup)

Yams and sweet potatoes { ¥ cup)

Tomatoes (1 or ¥ cup)

Tomalo juice (smal glass)

Red chili sauce (tbsp)

Tofu or soy bean curd (i cup)

Lentils, chick peas, kidney, pinto or other
beans- plain or baked, not used in cassercles,
soups, etc (¥ cup)

Sweets and Baked Goods
Fie, homemade (slice)

Pig, ready made (slice)

Cake, home baked (slice)

Cake, ready made (slice)

Cookies, home baked (1)

Cookies, ready baked (1)

Brownies (1)

Doughnut (1)

Sweel oll, coffes cake, pastry, home baked
(serving)

Crackers, all kinds {serving)

Breads, Cereals, Starches
Refined uncooked cereals like cornflakes,
cheerios (3 cup)

Refined hot cereals like cream of wheat,
instant catmeal, etc (¥ cup)

Unrefined cold cereals like all bran, alpen,
grancla, shredded wheat, etc (¥ cup)

Unrefined cocked cereals like oatmeal,
ralston, cracked wheat, elc. (¥ cup)

Enriched breads like white, sourdough, french,
italian, com or "unbleached flour” breads
(slice)

Whole grain breads like 1oo% whole wheat,
stoneground whole wheat, sprouted wheat, 7
grain bread etc. (slice)

Other breads- cracked, wheat, rye and other
partial whole grains (slice)

Commencial dinner rolls, biscuits, hotdog or
hamburger rolls, buns, muffins. ete (1)

Home made rolls, biscuits, muffins, etc (1)

Potato chips, fritos, tortila chips, pretzels, etc.
loz.)

French fried polatoes

Potatoes with skins eaten (1)

Potatoes withoul skins except french fries (¥4
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TURNIPS
PANCAKES
BRWNRICE
WHITRICE

PASTA
OTHRGRAN

COFFEE

TEA
COocoA

DECAFCOF
CAFPEPSI

FEPSIFRE

DIETPEPS

DPEPSFRE
BEER
REDWINE
WITEWINE
LIQUOR

LEMOMNADE

PEANTBUT
POPCORN
CHOWDER
BROTH

SALDORES

QlL
OLIVEOIL
SEEDS
WALNUTS
NUTSSALT

NUTSUNSL
CUSTARD
PUDDING
CHOCOLAT
OTHRCNDY
JAMS
WHEATGRM
YEAST
BRAN
WHITSAUC

TOMSAUC
GRAVY
SUGAR

Average Use Last Year

FOOD AND AMOUNTS PER SERVING

MNewver ar
<1/ month

13

per
maonth

1

per
week

2-4
per
week

per
day

2-3
per
day

4+

day

(for code use anly)

(1)

@

(3

4

(5)

n

Parsnips and turnips (¥ cup)

Pancakes or waffles or french toast (slice)

Brown rice (cup)

White rice (cup)

Pasta (spaghetti, noodles, etc) (cup)

Other grains, e.g. bulger, kasha, barkey,
oopuscous (cup)

Beverages
Coffee (cup)

Tea (cup)

Cocoa (cup)

Decaffeinated coffee, herbal tea, or Postum
(cup)

Caffeinated beverages like Pepsi, Coke, elc
(glass or can)

Decaffeinated beverages like Pepsi-free, T
Up, Ginger ake, Root Beer, efc (glass or can)

Caffeinated low-calorie beverages like Diet
Pepsi, Diet Coke, etc. (glass or can)

Decatfeinated low-calorie beverages like Diet
Pepsi-free, Diet 7 Up, Diet ginger ale, etc
(glass or can)

Beer (bottle or can)

Red wine or sherry (glass)

White wine (glass)

Liguor or cordial {1 shot)

Hawaiian punch, lemonade, or not
carbonated fruit drinks (glass of can)

Miscellaneous
Peanut butter (tbsp)

Fopcomn {cup)

Chowder or cream soup (cup)

Broth soup (cup)

Mayonnaise or creamy salad dressing
including 1000 island, russian, creamy
talian, blue cheese dressing (thsp)

Qil-Caorn, soy, sunflower etc. except olive oil
(tbsp)

Qlive oil (thsp)

Seeds ke sunflower seeds, elo, (o2)

Walnuts (5)

Other Salted nuts (0z)

Other unsalted nuts {cz)

Custard (¥ cup)

Pudding (¥ cup)

Chocolate (small bar)

Candy without chocolate (small bar)

Jams, jgllies, presenves, syrup (thsp)

Wheat germ (tsp)

Brewer's Yeast (tsp)

Bran (tsp)

White or cream sauces (thsp)

Tomato sauce (tbsp)

Gravy-made from meat (tbsp)

Sugar of honey (1sp)

m
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TURNIPS
PANCAKES
BRWNRICE
WHITRICE
PASTA

OTHRGRAN

COFFEE

TEA
COCOA

DECAFCOF
CAFPEPSI

PEPSIFRE

DIETPEPS

DPEPSFRE
BEER
REDWINE
WITEWINE
LIQUOR

LEMONADE

PEANTBUT
POPCORN
CHOWDER
BROTH

SALDDRES

QIL
OLIVEOIL
SEEDS
WALNUTS
NUTSSALT
NUTSUNSL
CUSTARD
PUDDING
CHOCOLAT
OTHRCNDY
JAMS
WHEATGRM
YEAST
BRAN
WHITSAUC

TOMSAUC

GRAVY
SUGAR

Average Use Last Year

FOOD AND AMOUNTS PER SERVING

Newver ar
< 1/ month

1-3

per
month

1
per
weaek

2-4
per
weeak

per
day

2-3
per
day

4+

day

{for code use anly)

()

2]

(3

(4

15

0]

Parsnips and turnips (¥ cup)

Pancakes or waflles or french loast (slice)

Brown rice [cup)

White rice (cup)

Pasta (spaghetti, nocdles, etc) {cup)

Other grains, e.g. bulger, kasha, barley,
COUSCOUS (cup)

Beverages
Coffee (cup)

Tea {cup)

Cocoa {cup)

Decaffeinated coffee, herbal tea, or Postum
{eup)

Caffeinated beverages like Pepsi, Coke, etc
{glass or can)

Decaffeinated beverages like Pepsi-free, 7
Up, Ginger ake, Rool Beer, elc (glass or can)

Caffeinated low-calore beverages like Dist
Pepsi, Diet Coke, elc. (glass or can)

Decaffeinated low-calorie beverages like Diet
Pepsi-free, Diet 7 Up, Diet ginger ale, efc
{glass or can)

Baer (bottle or can)

Red wine or sherry (glass)

‘White wine {glass)

Liquor or cordial (1 shotf)

Hawaiian punch, lemonade, or not
carbonated fruil drinks (glass of can)

Miscellaneous
Peanut butter (tbsp)

Popcom {oup)

Chowder or cream soup {cup)

Broth soup (cup)

Mayonnaise or creamy salad dressing
incuding 1000 island, russian, creamy
italian, blue cheese dressing (thsp)

Qil-Corn, soy, sunflower elc. except olive oil
(tbsp)

Qlive oil (thep)

Seeds like sunflower seeds, efc. (0z)

Walnuts (5)

Other Salted nuts (oz)

Other unsalted nuts {oz)

Custard (¥ cup)

Pudding (¥ cup)

Chocolate {small bar)

Candy without chocolate (small bar)

Jams, jellies, preserves, syrup (tbsp)

‘Wheat germ {tsp)

Brewer's Yeast (tsp)

Bran (tsp)

‘White or cream sauces (tbsp)

Tomato sauce (tbsp)

Gravy-made from meat {tbsp)

Sugar of honey (tsp)

n
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115
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123

124

125

126

127
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129
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132

133

134
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138

138
140
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142
143
144
145
146
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148
150
151
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153
154
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Appendix 20.

Godin Leisure-Time Exercise Questionnaire

~—Godin Leisure-Time Exercise
Questionnaire

During a typical 7-Day period (a week), how many times on the average do you do the following kinds
of exercise for more than 15 minutes during your free time (write on each line the appropriate number).

Weekly leisure activity score = (9 x Strenuous) + (5 x Moderate) + (3 x Light)

Times per

week Totals

a) STRENUOUS EXERCISE
(HEART BEATS RAPIDLY)
(e.g., running, jogging, hockey, football, soccer, squash, X9
basketball, cross country skiing, judo, roller skating,
vigorous swimming, vigorous long distance bicycling)

b) MODERATE EXERCISE
(NOT EXHAUSTING)
(e.g.. fast walking, baseball, tennis, easy bicycling, X5
volleyball, badminton, easy swimming, alpine skiing,
popular and folk dancing)

€) MILD/LIGHT EXERCISE
(MINIMAL EFFORT)
(e.g.. yoga, archery, fishing from river bank, bowling,
horseshoes, golf, snow-mobiling, easy walking)

WEEKLY LEISURE-TIME ACTIVITY SCORE

EXAMPLE

Strenuous = 3 times/wk

Moderate = 6 timesfwk

Light = 14 times/wk

Total leisure activity score= (9% 3)+ (5% 6) + (3= 14) =27 + 30 +42 =199

Godin Scale Score Interpretation

24 units or more Active

14 - 23 units Moderately Active

Less than 14 units Insufficiently Active/Sedentary
Adapted from: Godin, G. (2011). The Godin-Shephard kisure-time physical
activify questionmaire. Health & Fitness Journal o_j’(“.anmda, A(1), 18-22
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