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1. Introduction
Social media has become an ever-present force in our current society, redefining
the way social relationships are formed and maintained. Although social media has
many benefits, such as networking and the sharing of information, the negative personal
and societal costs are just starting to be studied and understood. Understanding the
costs of social media use is becoming more essential daily, as social media use
continues to become a more integral part of the lives of American adults and teenagers.
This paper attempts to analyze the correlation found between social media usage and
anxiety and depression in American high school students. Understanding the correlation
between social media and mental health is essential for educators when setting policy
decisions for schools, parents when making informed decisions about their children’s
lives, and young adults when weighing the costs and benefits of using social media.
In this paper, we will test to see if there is a correlation between social media and
anxiety or depression. We will also supplement our models by controlling for various
lifestyle and demographic characteristics than in the existing literature. The paper will
first discuss some of the existing literature found in the field, explain how our data was
gathered, address and check some of the necessary assumptions required for our
analysis, and then analyze the models that we created to observe the correlation
between social media use and anxiety and depression. We will first look at models
focusing on the time spent on social media, and then look at other variables about the
individuals’ experiences on social media.
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2. Background/Literature Review
2.1 Effects of Social Media on Anxiety and Depression in the Literature
There is a growing body of work that discusses the correlations between social
media and the prevalence of anxiety and depression in adults and adolescents.
Although many papers do find a link, especially with anxiety, there is some controversy
in these findings (Jelenchick, et al, 2012). There does appear to be a correlation
between anxiety and depression and social media usage in teens (Woods & Scott,
2016) and emerging adults (Vannucci, et al, 2016). The results are much more evident
when focusing on certain breakdowns of social media consumption on
anxiety/depression.
First, researchers have broken social media consumption into three metrics,
overall time spent on social media, night-time usage, and emotional investment into
social media, to see how these would affect anxiety/depression (Woods & Scott, 2016).
The researchers found that there existed a correlation between all three metrics and
anxiety/depression, but the correlation is strongest when looking at the emotional
investment individuals have towards social media. This is followed by the night-time
usage, suggesting much of anxiety/depression may come from sleep deprivation or
emotional effects caused by social media itself, not just the displacement of healthy
activities by social media (Woods & Scott, 2016). In our study, we will attempt to build
off of this approach. We will attempt to estimate the emotional investment in and
night-time use of social media, while also controlling for the number of hours slept, other
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internet and media habits, exercise, and other lifestyle factors to control for this possible
mechanism.
Second, researchers have looked at the relationship between using multiple
social media platforms and anxiety/depression. The results point to a positive linear
relationship between number of platforms used and the depression and anxiety metrics
measured, with researchers arguing this may come from the negative cognitive effects
of multitasking or identity diffusion (Primack, et al, 2016). We will attempt to build off this
by controlling for the number of social media sites used, as well as the number of media
sources consumed in general. We will attempt to isolate the effect of social media away
from the problems with multitasking.
Third, studies have pointed to a link between social media consumption and
sleep deprivation that exists alongside that of the link with anxiety/depression(Woods,
Scott, 2016). It is not clear if anxiety/depression is causing the sleep deprivation, or if
sleep deprivation is causing the anxiety/depression. With this result our study will be
controlling for the sleeping habits of the participants.
There has been some controversy with the results discussed so far. Some
studies, especially earlier ones, have not always been able to find the association
between social media use and depression even with strong data collection methods
(Jelenchick, et al, 2012). There also appears to be a link between dispositional anxiety,
but not evidently with functional impairment (Vannucci, et al, 2016) implying the
correlation may be limited with regards to the severity of anxiety and types of anxiety
symptoms. Much of the controversy revolves around whether an association between

4

social media and anxiety/depression can be found, or if the warnings about social
media’s risks are premature. The earlier studies tend to lean away from finding a
relationship, while more recent studies appear more likely to find one. Some of the
controversy in the subject may be due to the way data is collected as there may be a
recollection bias by those who answer survey questions. There may also be poor
estimates due to not properly controlling for demographic characteristics and
confounding variables, such as lifestyle or media consumption.

2.2 Methodology in the Literature
Most of the studies done in this field rely on some form of a survey to gather
data. They may be collected from students in an entire school (Woods & Scott 2016)
where participants are from the same community, but there is less participation bias.
The survey may be distributed using a probability based research panel, where
participants are randomly found based on randomly selected phone numbers,
addresses, etc (Primack, et al, 2016). This would remove some of the selection bias, as
well as diversifies the participants, but struggles with participation bias. Similarly, the
survey may be distributed by a company that finds a diverse pool of participants online
through advertisements (Vannucci, et al, 2016). This has similar strengths and
weaknesses to the previous method. All of these methods deal with response bias,
primarily recall bias, due to their reliance on self reported data. Another method is to
use an Experience Sampling Method (ESM) that uses real time questions to gather data
over a given period of time (Jelenchick, et al, 2012). This method eases some recall
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bias but still deals with participation and selection biases as well as diversity, and can
only gather data about what people feel in a given week without asking about long
trends in their lives. Due to the resources we have available, and the desire to ask more
extensive questions about lifestyle, demographics, etc, we will be conducting a survey
that is similar to the first method. We will be surveying cohorts of students from a given
school(s), which should combat selection bias. We will have to note that the sample
may be homogeneous and is from the same community.
The research in the field also relied on using linear models (Primack, et al, 2016;
Woods & Scott, 2016) or logit models (Jelenchick, et al, 2012; Vannucci, et al, 2016).
Our study will use a linear model approach, although the use of estimation methods
would be a useful path for future researchers to take in order to see if there is a more
accurate ATE (Average Treatment Effect) to be found.
Some weaknesses or problems found in the research involve the lack of
covariate information such as gender, age, lifestyle, (Woods, Scott, 2016),
homogeneous populations in race/ethnicity (Jelenchick, et al, 2012), and the inability of
being able to identify the direction of the social media and mental health relationship
(Primack, et al, 2016). Our study will be mainly focusing on expanding the lack of
confounding variables that were gathered. By doing this we are hoping we can get a
more accurate estimation of the ATE or correlation between social media and
anxiety/depression. This will also give a clearer picture of any of the relationship that is
explained by sleep deprivation or other media consumption habits, and potentially the
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direction of the effect. We will not be able to address the homogeneous sample groups
as our samples will all come from the same community.

2.3 Potential Mechanisms Discussed in the Literature
The research discussed many possible mechanisms that may be in play in
causing the association between social media and anxiety/depression. The effect may
be caused by sleep deprivation, low self-esteem, or constant notifications and attention
(Woods & Scott, 2016). There may also be negative feedback, such as cyberbullying ,
pressure to maintain social media accounts, social comparison, or a fear of missing out
(FOMO) caused by comparing one’s self to the well edited lives shown on social media
(Vannucci, et al, 2016). We will be exploring this last potential mechanism in more
depth, along with total time spent. We will try to show that the more people compare
themselves to others on social media, the more anxiety/depression they may
experience.

2.4 Review of the Literature
The research appears to be establishing a link between social media and
anxiety/depression. We will build on what the research has done by gathering more
demographic, lifestyle, and media consumption data to control for confounding
variables. We will also explore the relationship between the characteristics of the users’
social media experience (along with the traditional total time spent) with
anxiety/depression.
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3. Methodology/Models
3.1 Data:
To study the effect of social media usage on high school teens, we conducted a
46 question survey containing questions about mental health characteristics,
demographic characteristics, lifestyle, how much social media they consume, what their
social media experience is like, and feelings of FOMO (Fear Of Missing Out) they may
experience. The survey was conducted online through the Google Forms platform, and
contained multiple choice and free response questions. Our survey was reviewed and
approved by the executive board of the San Ramon Valley Unified School District to be
distributed to students at San Ramon Valley High School. SRVHS is located in Danville,
California, an affluent community that is primarily white with its largest minority being
Asian. The survey was given to students by their teachers in their Homeroom class, and
836 students voluntarily completed the survey. The students were asked questions
about symptoms of anxiety and depression that they may exhibit, taken from the
Generalized Anxiety Disorder 7-item (GAD-7) and the Patient Health Questionnaire 9
(PHQ-9). The question the PHQ-9 about self harm was removed due to the wishes of
the High School administration. The results from these questions were summed and
used to create an “anxiety” index and a “depression” index that could be used as a way
of comparing the anxiety and depression levels of various students. This is a commonly
used method of evaluating one’s individual risk level for anxiety or depression.
Once the surveys were completed, the social media usage duration questions
were coded as a factor variable indicating the range of time the user reported. Free
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response questions were also coded into categorical or factor variables. Some
individuals who took the survey did not take it properly, or complete the whole survey,
although there were only a relatively small number of these individuals, thirty-three in
total. The responses that were largely incomplete or clearly not answered properly were
deleted from the dataset analyzed, although their responses were still archived.

3.2 Assumptions
In order to discuss the relationship between social media and mental health,
some assumptions must be made. First, in order to estimate a causal relationship using
unconfoundedness based methods we must assume that we observe all variables that
affect both our “treatment” variables (social media use) and the response variable(the
anxiety or depression scores). We think that it is unrealistic to make this assumption as
there are many variables we do not have data on that would affect both the treatment
and response variables (such as household income, parental marital status, etc.).
Without assuming unconfoundedness we are unable to estimate a causal relationship,
and all discussion in this paper will be about the correlation that exists between social
media and anxiety/depression.
In order to run linear models and estimate our regression coefficients we must
make some assumptions. First, we must assume that a linear relationship exists
between our independent and dependent variables, which we can test by looking at the
scatter plots of response vs our predictor variables. The models that we will discuss in
the next section satisfied this assumption. Second, we must assume that we have
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independence of errors. Our survey was administered in such a way that the responses
were independent of one another. Even so, plots of residuals vs. order showed no
indication that there was a violation of this assumption. Third, we must satisfy the
assumption of normally distributed errors, and having a large sample size of 803
individuals we should safely satisfy this assumption. We also checked the Q-Q normal
plots (Table 9 and Table 10), having evidence of a normal distribution. Next, we
checked for multicollinearity by checking the VIF scores for the coefficients in our
model. Using a threshold of 10, none of our variables had evidence of multicollinearity.
Finally, we must assume that our errors have constant variance, meaning we do not
display heteroskedasticity. By analyzing a versus-fit plot (Table 7 and Table 8), we
found no evidence of heteroskedasticity. By making the previous four assumptions, we
can interpret our regression coefficients as valid estimates.

3.3 Methodology
To estimate the relationship of social media and mental health, we treated the
daily amount of social media used, measured in time spent on social media, as our
primary predictor variable of interest, or our “treatment” variable. We utilized OLS
methods to estimate our coefficients on our linear predictors, starting with a simple
model with only our dependent and treatment variables, and then adding demographic
variables (race, age, gender, and sexuality). Next, we ran a third set of models that
adjusted for some of the lifestyle characteristics that we measured including amount of
sleep, amount of exercise, video game consumption, internet use, and T.V
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consumption. These can be common indicators of anxiety and depression, and
controlling for such should explain more of the variation found in our mental health
scores. Second, these variables may control for some of the ways social media may
affect mental health. Internet usage, TV consumption, and video games are all activities
that rely on individuals staring at a screen for extended periods of time. By controlling
for these variables we are hoping to isolate social media’s unique characteristics away
from its characteristics of being a “screentime activity”. In the same vein, by controlling
for sleep and exercise we should be able to control for any impact social media has on
the amount of sleep or exercise an individual gets, and this should also give us a better
estimate of social media’s relationship with anxiety/depression. Later we included other
variables about the users social media experience to explore any other variables that
may be useful predictors of an individuals mental health. By using a factor variable for
time spent on social media, we were able to not only see the expected increase in
anxiety score at each level of social media consumption in our model summaries, but
also use the ANOVA tables to see the significance of time spent on social media
overall. Note that we created an identical depression model for every anxiety model that
we ran. It is also important to mention that their social media usage was not found to be
significantly correlated with any of our demographic or lifestyle variables.

4. Analysis/Results
In this section we will be looking at the mean characteristics of each of the social
media use levels, analyze the relationship between time spent on social media and
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anxiety/depression, and then explore the relationships between anxiety/depression and
other social media experience variables such as cyberbullying, FOMO, and what social
media platforms are used.
4.1 Mean Demographic and Lifestyle Characteristics at Each Level of Social Media Use
We found the mean values for our demographic and lifestyle control variables at
each of the 7 levels of our social media use factor variable. The goal was to determine if
there was a difference in the characteristics of people who used different levels of social
media. We found that there were significant differences in the mean values in gender,
weekly exercise, television consumption, and internet use. In contrast to results from
other papers, men were associated with lower levels of social media use than females.
Higher levels of television and non-social media internet consumption were also
associated with higher levels of social media use. As found in other studies, race, age,
and sexuality were not associated with social media consumption, and were consistent
across social media use levels.
4.2 Time spent on social media
Our first OLS regressions modeled anxiety (depression) score against time spent
on social media (Table1: Model A1 and Table2: Model B1). These models predicted
roughly 5.5% and 6.6% of the variance in anxiety and depression scores respectively,
and with a p-value less than .01, estimated a significant increase, in expected
anxiety/depression scores with the increased time spent on social media. These
R-squared scores were consistent with previous research we read.
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Our second set of models extended the previous set by including the
demographic variables we recorded. These models also showed significantly higher
levels of anxiety (Table 1: Model A2) and depression (Table2: Model B2) in those who
consumed social media more than an hour a day than those who used social media
less than fifteen minutes. Models A3 and B3 had R-squared values of 15% and 18%
respectively, indicating more of the variance in anxiety/depression was explained
through demographic characteristics. Age, gender, and sexuality were also significant
predictors of anxiety/depression score, controlling for all other variables in the model.
Increased age was significantly associated with an increase in both anxiety/depression
scores (p-value<.05). Males had significantly lower anxiety/depression scores than
those who identified as female or did not identify as male or female (p-value < .01),
controlling for all other variables in the model. Using the results from the ANOVA tables
(Tables 5 and 6), sexuality was a significant predictor of anxiety/depression score. In
the context of this second set of models, it can be seen that those who identify as
bisexual had significantly higher anxiety/depression scores than those who had different
sexual identities. Although most of the coefficients on variables associated with race
were not significant at the 5% level, those who identified as Hispanic were associated
with a greater expected anxiety/depressions score compared to those who did not
identify as Hispanic (p-value < .01).
Our third set of models added lifestyle characteristics to our previous set of
models. These models also showed a significantly higher level in anxiety (Table
1:Model A3) and depression (Table2: Model B3), in those who used more than one hour
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of social media daily and those who used less than fifteen minutes. Models A2 and B2
has R-squared scores of 24% and 31% respectively, higher than previously found in the
literature, indicating we are predicting more of the variance in anxiety/depression by
including lifestyle characteristics. It should be mentioned that while controlling for all
other variables in our model, sleep was significantly correlated with anxiety/depression
scores (p-value < .01), while amount of exercise, tv consumed, internet used, and video
games played were not significant at the 5% level. Our sleep variable had negative
coefficients, meaning that increased levels of sleep were associated with a decrease in
expected anxiety/scores, a result consistent with the findings from studies in the field.
By adding more demographic and lifestyle variables, we are able to adjust for
positive confounding variables that may exist. When we added these variables to our
second and third sets of models, the coefficient on our “socialmediause” variables
became less positive, and although the variables are still significant, adjusting for these
variables removes possible confounding effects that were present in other studies in the
field.
Looking at the ANOVA tables(Table 4 and Table 5) for models A3 and B3
respectively, we see that the time spent on social media (the “socialmediause” variable)
had a p-value less than .0001%. This is an indicator that for both anxiety score and
depression score, time spent on social media is a significant predictor. Using this result,
in conjunction with the estimated coefficients (Table 1: A3 and Table 2: B3), we can
conclude that there is an increase in expected anxiety/depression scores associated
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with an increase in time spent on social media, holding all other included variables
constant. This is consistent with some of the studies from the literature.
4.3 Exploring other social media experience variables
Next, we wanted to explore other potential social media related predictors of
anxiety/depression, so we ran a series of OLS regressions as before, but kept only time
spent on social media and the most significant demographic and lifestyle predictors. Our
first set of these models focused on if the individual reported to have been cyberbullied.
This set of models showed that, while controlling for all other variables in the model,
there was a significant increase in expected anxiety/depression scores for those who
reported that they have experienced cyberbullying (Table 6: Model 1 and Table 7:
Model 1).
Our next set of models used the same set of variables, replacing whether the
individual has been cyberbullied with whether the individual admitted to have
cyberbullied (Table 6: Model 2 and Table 7: Model 2). There was a significant increase
in expected anxiety/depression scores, controlling for the other variables in the model,
for those who admitted to have cyberbullied, compared to those who did not. The
estimated increase in expected depression scores for those who claimed to be
cyberbullied was similar to the increase for those who admitted to cyberbullying for all of
the models, while the increase in expected anxiety scores was actually greater for those
who admitted to cyberbullying than those who claimed to have been cyberbullied.
Our next set of models looked at those who reported to feel FOMO when using
social media (Table 6: Model 3 and Table 7: Model 3). Like before we included time
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spent on social media and our most significant demographic and lifestyle variables in
the model. There was a significant increase in expected anxiety/depression scores for
those who reported feelings of FOMO compared to those who did not, controlling for all
other variables in the model. This result is consistent with the intuition and results found
in the research. The R-squared for the anxiety model increased by roughly 4%-pts and
by 3%-pts for the depression model compared to models A3 and B3.
Finally we included indicator variables to indicate which social media platforms
the individual reported to use (Table 6: Model 4 and Table 7: Model 4). The platforms
indicated in our model were facebook, snapchat, instagram, pinterest, youtube, tumblr,
and twitter. Again, like before we included time spent on social media and the most
significant demographic and lifestyle variables in our model. For our anxiety score
model, the only platform that has a significant association with expected anxiety score
was Tumblr. Our depression score model had no platforms with a significant correlation
to expected depression score. The result seems to suggest that the platforms an
individual uses are not correlated with a change in anxiety or depression scores,
controlling for time spent on social media, and the lifestyle and demographic variables
included in our model.

5. Conclusion
Our study consistently found that there were significant increases in the average
anxiety/depression scores for those who spent more time on social media. We also
found that among our demographic and lifestyle variables there was a significant
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association between anxiety/depression scores and sleep, age, sexuality, gender, and
whether the individual identified as Hispanic. Our study had similar results to some of
those found in the research, but including demographic and lifestyle variables
significantly increased the amount of variance explained by our model. Unlike some
studies, significant positive correlations between time spent on social media and anxiety
or depression were consistently found. Additionally, we found significant associations
between anxiety/depression scores and cyberbullying as well as experiencing FOMO
but little significant association with the social media platforms an individual used.
These results should be pursued further and are a starting point for future studies to
explore these topics further.
Our study was unique because of the large size of the surveyed population and
the amount of information that we were able to collect about each individual. Due to the
large number of information gathered, our study was able to use more demographic and
lifestyle information in our models than other studies found in the field, and was able to
test the additional social media variables that we explored. Future studies should
attempt to collect the same level of demographic and lifestyle information that we did if
possible.
The greatest shortcoming of our model is that our sample was not representative
of the national population, focusing on a single high school rather than a sample from
various communities. Our sample was all about the same age, on average higher
income, and proportionally more white and asian and less black and Hispanic than is
nationally representative. We do believe that our results will extend to a more nationally
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representative population, especially considering that we, and the literature we read,
have not found that race is significantly associated with social media usage.
Our findings are important to consider especially in the education and mental
health communities. Social media should continue to be studied by the sociology and
psychiatric communities to get a clearer picture of its effect on mental health. Educators
should also make sure to educate their students about the risks associated with social
media, especially in light of our findings being in high school aged students. Social
media is one of the most disruptive developments of our time and it is important to
understand how it will reshape our political and social structures, as well as the health
and happiness of the individual.
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