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Ho3: Race does not have a modifying effect on the relationship between cell

phone use and adolescent overweight after controlling for age and gender.

Ha3: Race has a modifying effect on the relationship between cell phone use and

adolescent overweight after controlling for age and gender.

Theoretical Framework: Socio-Ecological Model

The socio-ecological model (SEM) is a multilevel theoretical framework
comprising of five socio-ecological factors: the intrapersonal, interpersonal,
organizational, environmental, and public policy factors (Bronfenbrenner, 1977; Scarneo
et al., 2019). The SEM is used to explain the interactions between independent variable
(IV), dependent variable (DV), moderating variables, confounders, covariates, selected
target population, and target location (Bronfenbrenner, 1977; Shoukat, 2019). The SEM,
created by Bronfenbrenner in 1970 and formalized as theory in 1980, is an adaptable
theoretical framework with interrelated socio-ecological constructs that influence human
behavior (Bronfenbrenner, 1977; Kilanowski, 2017). The SEM theoretical framework
was proposed initially to understand growth and development as it relates to social and
changing environment (Bronfenbrenner, 1977). For this study, the interactions between
cell phone use and overweight for Research Question 1, 2, and 3 while accounting for
age, gender, race, or physical activities was explained by SEM constructs.

The five socio-ecological factors—the intrapersonal, interpersonal,
organizational, environmental, and public policy factors—are unique. Study variables are
not mutually exclusive to any of the SEM factors (Bronfenbrenner, 1977). In other words,

a study variable can be explained by multiple SEM constructs/factors within a study
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setting. The intrapersonal level or construct explores and explains personal factors
associated with individual self or unit (Bronfenbrenner, 1977). For instance, variables
such as the age, gender, race, and weight of an adolescent would be considered
intrapersonal level factors. Cell phone use behavior is both an interpersonal and
intrapersonal level variable because it operates on the communication and personal
levels. As it related to this study, at the organizational level, individuals or groups can be
educated about cell phone use and overweight risks through which the individual or
group could make informed healthy choices or lifestyle change adjustments.

At the environmental level, individuals live and survive within a societal
environment. Each societal environment has unique cultural values, belief systems, and
rules and regulation that makes it a cohesive environment. The selected cultural and
physical environment for this study is the United States of America. At the policy level of
the SEM, intentionally, policies are enacted to achieve a certain goal. As it is related to
cell phone use for instance, in the United States, texting and talking on a non-hands-free
cell phone device while driving is prohibited to safeguard highway users from
unintentional accidents, and this policy is a state and national legislation (Scarneo et al.,
2019). Policies are intended to establish, maintain, and implement socio-environmental
best practices with the goal to improve societal integrity or reduce/discourage adverse
societal events such as highway injuries and fatalities (Scarneo, et al., 2019).

Nature of the Study
I used a cross sectional design in this quantitative investigation. A cross-sectional

design is primarily used in assessing the prevalence or risk of an exposure or outcome at
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a given point in time (Creswell, 2018; Kendra, 2019; Jeelani et al., 2014). I used random
selection to sample participants included in the YRBSS secondary or surveillance data,
but a random assignment of cell phone exposure or use was not used in the survey data
collection process. The exposure or predictor factor is cell phone use and measured as an
ordinal variable, whereas the outcome of interest under investigation is overweight and
normal weight and categorized as a nominal variable. An individual with BMI value of
25 or greater is considered overweight (CDC, 2018). Cell phone use refers to time spent
on cell phone for calls, texting, internet use, playing games, and any other activity.

The 2017 YRBSS code book dataset contained cell phone use and weight
questions (YRBSS, 2018). In the 2017 YRBSS survey, youths both males and females
were asked the following: “How do you describe your weight?” For the weight question,
the response options are as follows: 1 (very underweight), 2 (slightly underweight), 3
(about the right weight [normal weight]), 4 (slightly overweight), and 5 (very
overweight). The other weight categories were not relevant to the study and thus not
included. The response options of interest for the weight question that are relevant in this
study are normal weight, slightly overweight, and very overweight. The categories could
not be included due to low frequencies. For this study, I grouped responses regarding the
participants’ weight status into two categories: (a) normal weight (included individuals
who selected about the right weight) and (b) overweight status (included individuals who
selected slightly overweight or very overweight). Hence, the weight group is a nominal

variable.
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For assessment of cell phone use, participants were asked, “On an average school
day, how many hours do you use electronic device such as cell phone for something that
is not schoolwork?” The response options for the cell phone question are as follows: 1
(less than I hour per day), 2 1 hour per day), 3 (2 hours per day), 4 (3 hours per day), 5
(4 hours per day), 6( 5 or more hours per day). For the purpose of this study, I grouped
the responses into 3 categories as follows: 1 (No cell phone use will only include
participants who selected no cell phone use), 2 (Low cell phone use will include
individuals that selected, less than I hour per day, 1 hour per day, and 2 hours per day),
and 3( high cell phone use will include individuals that selected 3 hours per day, 4 hours
per day, and 5 or more hours per day). YRBSS, 2018. Overall, cell phone use (no use,
low use, high use) grouping is an ordinal level variable.

This is a self-reported survey and responses. It is therefore important to note that
the self-reported information and the YRBSS dataset did not contain any clinical-based
data to support the responses provided by the participants. A self-report technique may be
imprecise due to over reporting or underreporting, which could be a product of
misclassification bias or recall bias (Tapia et al., 2015). This study only involved
adolescents ages 14-17 years living in the United States. De-identified data from 2017
YRBSS survey were used for this study. The 2017 YRBSS secondary data was
downloaded from the public domain. I saved the downloaded data on a password-
protected computer as well as on a flash drive, external hard drive, CDs, and the cloud as
a backup. I periodically updated the backup throughout the data transformation and

recoding processes.
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The IV (cell phone) is an ordinal variable and the DV (overweight status and
normal weight) is a nominal variable. I used binary logistic regression for the inferential
statistical analysis to address the two research questions. Cell phone use was grouped into
two categories: cell phone use (low cell phone use and high cell phone use) and no cell
phone use (no). Low cell phone use and high cell phone use were combined in this study
to represent individuals who indicated cell phone use in this study. Similarly, weight
status was divided into two categories: overweight and normal weight (nominal)
variables). The quantifiable variables were evaluated and described in detail in Chapter 3.

Definitions

BMI: The formula for BMI is an individual’s weight in kilograms divided by the
square of a person’s height in meters squared (Mestanik et al., 2017). BMI calculator for
adolescents measures the height and weight against the age. The units are in kg/m?.

Cell phone: An electronic device used for a voice call, text messaging, internet
and browsing to facilitate communication via the transmission of radio waves (NTP,
2016; Taylor et al., 2011).

Cell phone use: For this study, cell phone use includes use of any phone model
(smart or non-smart phones) (NHTSA, 2011a, 2011Db).

Indirect cost: The opportunity cost of lost productivity due to death and disease
(Sonntag et al., 2016).

Overweight. Body fat that corresponds to age and height measurement using a
BMI. Overweight BMI is between 25-29.9kg/m?. In this current study, the 2017 YRBSS

data set was used. The BMI captured in the 2017 YRBSS was not measured in
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percentages but was a calculation generated based on height and weight estimation
(Mestanik et al., 2017).

Obesity: Excess body fat measured using BMI. A BMI equal or greater than 30kg
is considered obese (Mestanik et al., 2017).

Physical inactivity: The inability to meet standard guidelines for physical workout
Physical inactivity leads to sedentary behavior which is linked to overweight(Asvold et
al., 2017).

Assumptions

Respondents who participated in the 2017 YRBSS survey could be biased
towards the use of cell phone as the best means of communication and performing daily
activities due to generational and cultural shift. Unfortunately, such bias was not recorded
or evaluated. In other words, there is no question posed to assess whether the respondents
are biased towards the use of cell phone. Another assumption is that the 2017 YRBSS
secondary data are reliable and valid because the research and administration of the
survey was conducted by a credible source, which in this case is CDC. Lastly, because
the data are from a national survey, it is assumed that they are representative of the entire
study population.

Scope and Delimitations

A secondary dataset was used for this study’s analysis. The main source of
secondary data was the U.S. YRBSS. In 1990, the YRBSS was developed to monitor
priority health risk behaviors that are the leading causes of death, disability, and social

problems among youth and adults in the United States (YRBSS, 2018). Some of the risk
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or behavior and areas of interest are unintentional injuries and violence, sexual behaviors,
alcohol and other drug use, tobacco use, unhealthy dietary behaviors, inadequate physical
activity, and health outcomes such as obesity and asthma (YRBSS, 2018). Over 1,100
separate YRBSS surveys have been collected from more than 3.8 million high school
students in the United States from 1991 through 2017 (YRBSS, 2018). Thus, the scope of
this study was limited to data reported in the 2017 YRBSS. This study includes only
adolescents (boys and girls) between the ages of 14 and 17 years old.

The YRBSS was designed to assess the prevalence of health risk behaviors, trend
health risk behaviors (increase or decrease, or no change over time), co-occurrence of
health risk behaviors, comparability of the national, state, territorial, tribal, and local data
among subpopulations of youth and monitor progress toward achieving the Healthy
People objectives and other program indicators (YRBSS, 2018). The YRBSS includes
representative samples of ninth through 12th grade students in public and private school
systems in the United States (YRBSS, 2018). The YRBSS surveys are conducted
biennially (every 2 years), mostly in spring semester (YRBSS, 2018). The YRBSS was
conducted by CDC (YRBSS, 2018).

Three-stage cluster sample design is the common approach used by YRBSS to
generate representative sample of ninth through 12th grade students (YRBSS, 2018). A
weighting factor was used to adjust nonresponse and the oversampling of black and
Hispanic students (YRBSS, 2018). Overall, the YRBSS data are designed as a
surveillance database, which by happenstance contains information on the cell phone use,

demographic characteristics, and health outcome events such as overweight under
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investigation. YRBSS is a self-reported survey, and there is no clinical data linked to the
responses provided by the respondents. Also, the survey design was cross-sectional.
YRBSS data in the public domain and only included de-identified data. However, before
using the data from the YRBSS for this study analysis, I obtained Walden Institutional
Review Board (IRB) approval. There was no generalization implied from the results
obtained in this study because this study targets population with access to cell phone. The
findings may not reflect children with limited access to cell phone or those living in other
countries outside of the United States.
Limitations

This study has some inherent limitations in the data sources and the nature in
which the information was obtained using a cross-sectional design. A cross-sectional
research design inherently lacks spatiotemporal order of events leading to overweight
especially for cell phone use or exposure (Creswell, 2018; Forthofer et al., 2007).
Without establishing a direct spatiotemporal sequence between cell phone use and
overweight in terms of which event occurs first, I was not able to conclusively determine
the direct link between cell phone use and overweight among the study population. In
other words, studies should be conducted to establish causality of the impact of cell
phone use on overweight among the target population rather than a cross-sectional
design, an investigation that is beyond the scope of this current study. It is, therefore,
difficult to establish whether cell phone use behavior started before the individual became
overweight or normal weight and vice versa in this study setting. Though I cannot show

spatiotemporal sequence between cell phone use and overweight for this current study
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due to barriers inherent to a cross-sectional-based survey or questionnaire, the study was
meaningful in addressing the correlational effects of cell phone use and overweight
among adolescents ages 14-17 years old.

As aresult, only correlational conclusion was drawn from this study about the
effects of cell phone use on overweight among participants ages 14-17years old. No
causal relationship was made because for such conclusion to be inferred would require
the use of an experimental or quasi-experimental design (Creswell, 2018; Forthofer et al.,
2007). In addition, no generalization will be inferred because this is not representative of
all children in the United States. The correlational conclusion drawn in this current study
was limited to the 2017 YRBSS participants and did not apply to children outside the
dataset used. Recall bias and misclassification bias can be incurred in this study because
it is a survey-based design (Creswell, 2018; Forthofer et al., 2007). Also, the YRBSS
database is a public health surveillance system, thus, did not cover research-based areas
such as collection of clinical data and diagnosis.

The 2017 YRBSS is a self-reported survey and could incur some level of bias as
no clinical measures were obtained concurrently to support the reported information. The
self-reported information from the 2017 YRBSS could not be verified using any clinical
data. The respondents’ true behaviors could not be validated because they are
anonymous; as a result, it is possible that they can be misrepresented in the study, thus
incurring participants, misclassification, and recall biases. Due to frequent use and
adoption of cell phone, respondents could have been biased by providing information that

reflected socially desirable trend on the use of cell phone, rather than their cell phone use
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behaviors. Misclassification bias could produce a Type I (false positive) or Type II (false
negative) result in a study.
Significance

In this current study, I provided an array of evidence-based and scholarly
information on the objective parameters of overweight outcome as it relates to cell phone
use after accounting for age, gender, race, and physical activity. I examined the impact of
age, gender, race, and physical activity risk factors as it relates to cell phone use and
overweight status. The overall goal of this current study was to examine the relationship
between cell phone use and weight. As much as cell phone use is beneficial in many
aspects of our lives, it is also similarly important to understand the intricacies of its risk
and possible adverse health effects especially among adolescent ages 14-17 years old.
Additionally, no prior studies addressed the potential modifying effect of gender in the
association of cell phone use and adolescent overweight status.

Results from the study provided invaluable evidence-based information that
guided parents, public health practitioners, epidemiologist, childcare providers, health
educators, cell phone industries, and policymakers in making informed decisions on
better and improved application and safety of cell phone use. For instance, promoting
health education on the predicament of cell phone use or use of other sedentary
technologies could mitigate sedentary lifestyle behavior associated with overweight and
other related chronic conditions. It is the hope that adolescents, public health
professionals and practitioners, and social communities would provide social support and

network system to facilitate positive social change on excessive cell phone use. In
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addition, it is intended to facilitate a proactive engaged environment/community to
promote physical activity/health and weight reduction programs and improve community
members’ quality of life (Research Brief, 2015). Social or technological factors such as
the increase in cell phone use trend is an acceptable social norm. Adoption of cell phone
use as social norm of modern communication promotes discussion on age, gender,
physical activity, and race of target population that are affected by adverse weight gain
status to foster positive lifestyle change.

The economic burden of overweight and obesity is a growing public health issue.
(Biener et al., 2017). The yearly medical expense of obesity in the United States is
approximately $147 billion (Biener et al., 2017). The annual national productive fee for
obesity and associated absenteeism was as high as $6.38 billion from $3.38 billion
(Biener et al., 2017). Weight status plays a crucial role in the U.S. military recruitment
processes (Spieker et al., 2015). For instance, many potential recruits exceed the U.S.
military weight standards and as a result do not meet criteria for recruitment (Spicker et
al., 2015). Overweight is the outcome variable which may lead to obesity in the current
study and a financial burden if nothing is done to alleviate it.

The identified gap stated earlier was addressed and then lay the foundational work
and identify areas in this current study for further investigation. Parents, health
practitioners, and policymakers, may find the findings of this study useful to assist
adolescents maintaining a healthy and active lifestyle with the goal of improving their
quality of life. The findings of this study could provide additional evidence to support the

need to promote tailored educational and need assessment resources about unique age
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groups or people at higher risk of overweight or weight problems driven mostly by cell
phone use behaviors.
Summary

The 2017 YRBSS survey administered by the CDC was used as the secondary
data source to evaluate the relationship between cell phone use and its effect on
overweight among adolescents aged 14-17 years who are living in the United States. The
SEM was used as the theoretical framework to explain the relationships between the
study variables and observed outcomes. This model has been used specifically in
behaviors relating to cell phone at different levels of the framework and forms the basis
for use in the current study (Ssewanyana et al., 2018). Chapter 2 of this dissertation
provides information that supports the literature search strategy, theoretical framework,

and literature related to key study variables specified in the research questions.
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Chapter 2: Literature Review
Introduction

Overweight among adolescents in the United States is steadily increasing
(Schneiderman et al., 2010; Volger et al., 2019; Wilkinson & Pickett, 2010). Overweight
conditions can lead to obesity and development of metabolic conditions as well as
diabetes, high blood pressure, high blood cholesterol, cardiovascular disease, and many
other adverse health conditions (Schneiderman et al., 2010; Wilkinson & Pickett, 2010).
Understanding the risk factors that contribute to the onset of or sustained overweight is an
essential process in designing or implementing effective intervention approach to address
overweight and related health conditions. The purpose of this study was to explore the
association between cell phone use and overweight among adolescents ages 14-17 years
living in the United States. The findings will inform areas in lifestyle modification
curricula in need of improvement to perhaps address the physical, psychological, and
social health problems. The body of literature discussed in this section of the dissertation
includes the background of overweightness, the prevalence of cell phone use, diabetes
risk and sedentary lifestyle, lifestyle change modification, mortality related to inactivity,
and cost of a sedentary lifestyle or obesity cost to productivity.

Literature Search Strategy

I conducted an electronic search on cell phone use, inactivity, and prevention of
sedentary activities in adolescents for peer-reviewed articles. [ performed the literature
searches in EBSCO, PubMed, CINAUL, and Google Scholar. Most of the published

peer-reviewed articles I selected are within the 5-year period of 2015 to 2020. Other
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inclusion criteria were articles that address topics such as adolescent, children, teenagers,
screen time, electronic device, cell phone/smartphone, media use, and family health. I
only selected articles published in English and used only the electronic version of
selected articles. I did not limit my literature search or inclusion to studies conducted
only in the United States. I excluded all articles that were over 15 years old except for
articles covering methodology or the SEM. I also excluded non-peer-reviewed articles.

I selected articles I used in this literature review based on their relevance to my
current topic. For instance, when I searched the phrase “smart phone use and
adolescents,” 150,000 literature results were generated in 0.07 seconds. However, a
modified search, using that same search term but filtering to only include publications
from 2015 to 2020, generated 17,400 articles in 0.07 seconds. For each search conducted,
I randomly selected a few articles from the first two pages of the search engine. In some
cases, I used the references list of articles I selected to identify other relevant articles that
I needed for this literature review.

Theoretical Foundation: SEM

The SEM multilevel theoretical construct was used in this current study. SEM
provides the framework to support the principle that individual or societal behaviors are
affected by different levels of socio-ecological influences. The theoretical constructs of
the SEM framework are the intrapersonal, interpersonal, organizational, environment,
and policy level. The SEM is credited to Bronfenbrenner, who created the theory in 1970
(Kilanowski, 2017). The idea proposed by Bronfenbrenner (1977) is that to achieve an

effective prevention and control measures for public health interventions all five level of



23

influence should be influenced or affected. Over time, the SEM has been used to explore,
address, and promote public health measures and other social determinants of health at
multiple levels (Ssewanyana et al., 2018).). The SEM promotes a transitional approach
from an individualistic perspective to a broader array of factors that project certain health
outcomes (Scarneo et al., 2019). In this section, I provided a detailed explanation of SEM
and how the study variables relate to the theoretical constructs.

At the intrapersonal level, individual knowledge, belief systems, and values are
influencers of lifestyle and personal outcomes (Bronfenbrenner, 1977; Scarneo et al.,
2019). In this study, intrapersonal factors are age, gender, race, and weight. The target
population are adolescent boys and girls from different racial backgrounds between the
ages of 14 and 17 years. These adolescents were selected from multiple school districts
across the United States. Cell phone use is an individual choice. Cell phone use is also
promoted or influenced by the current societal trend as it related to the usefulness of the
device for communication and social interactions platforms/purposes. Cell phones are
used to perform multiple functions, including school assignments, communication with
friends and family, and engagement in physical activity via apps and social media
platforms (Ssewanyana et al., 2018). An intrapersonal level intervention deals with
changing an individual’s perspective, knowledge, understanding, and lifestyle behavior to
improve the quality of life (Bronfenbrenner, 1977; Scarneo et al., 2019). Implementing
such action at this level among adolescents in the United States as it relates to cell phone
use and how it may promote sedentary behavior that leads to weight gain is invaluable to

public health practices and intervention approaches.
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The key modulators at the interpersonal level are group members’ support and
reinforcement, which are generally informal and not mandated by a set of regulations
(Bronfenbrenner, 1977; Scarneo et al., 2019). Such support may come from parents, care
givers, and friends (Bronfenbrenner, 1977; Scarneo et al., 2019). Contrary to
organizational support guided by membership rules and regulation, interpersonal system
is informal (Bronfenbrenner, 1977; Scarneo et al., 2019). The family unit is the most
common forum for interpersonal operation and intervention (Bronfenbrenner, 1977;
Scarneo et al., 2019). In this current study, weight, race, and cell phone use behavior can
be explained by the interpersonal level construct.

SEM has been used in many public health and epidemiological studies, for
instance, Li et al. (2019) performed a study on depression and interpersonal trust as it
relates to adolescent self-esteem and problematic cell phone use (PSU). In the study, Li et
al. highlighted the concept that cell phone use promotes sedentary lifestyle, which
consequently may lead to overweight in the adolescent population. Depression was
shown to influence the association between self-esteem and PSU, and interpersonal trust
modified the association between depression, self-esteem, and PSU (Li et al., 2019). The
authors recommended that boosting self-esteem of adolescents may decrease PSU (Li et
al., 2019).

At the organizational level, members of an institution, such as a school or other
societal and cultural institution, provide the foundational backbone to promote education
and awareness within the societal system and among individuals living in that society

such as students. The education provided by such organizations includes multiple areas of
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life (Bronfenbrenner, 1977; Scarneo et al., 2019). Such organizations are governed by
rules and regulation to maintain certain social and academic integrity and trust (Scarneo,
et al., 2019). By establishing rules and regulations, organizational policies reinforce
positive behavior and incentives for social integrity. Many learning institutions, such as
schools, offer physical education classes to promote physical activities and healthy
weight as well discourage negative or adverse behaviors (Ssewanyana et al., 2018) Based
on the role the school setting plays in a society, in many cases, it serves as an enhancer of
a non-sedentary lifestyle because the school system provides the curriculum and platform
to promote healthy dietary behavior and even discourage the use of cell phone during
specific school activities (Ssewanyana et al., 2018).

The environmental level consists of societal, physical, and cultural settings of the
U.S. society. Acceptable cultural values, societal lifestyle, and norms guide the integrity
of any cohesive community (Scarneo et al., 2019; Bronfenbrenner, 1977). In this study,
the United States and school system from which these adolescents were selected using
the YRBSS data were set as the target environment.

The policy level of the SEM promotes uniformity and adherence to community,
organizational, school, and societal level rules, and regulations (Bronfenbrenner, 1977;
Scarneo et al., 2019). Policies are enacted to promote for the safety of individuals,
organizations, and the nation (Bronfenbrenner, 1977; Scarneo et al., 2019). To maintain
the integrity of policies, in some cases, fines are assessed for violating a policy
(Bronfenbrenner, 1977; Scarneo et al., 2019). For instance, in the United States, tickets

and fines are imposed to individuals operating a moving vehicle while talking or using a



