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Abstract:
Introduction: Social isolation is closely associated with negative mental health
outcomes. Social media platforms may expand opportunities for social contact,
but whether online interactions are as effective as face-to-face, or in-person,
interactions at protecting against the negative effects of social isolation is
unclear.
Methods: Participants consisted of U.S. military veterans who served since
September 2001 and used Facebook (n=587). Our independent variables were
frequency of social contact occurring in-person and on Facebook. Dependent
variables were probable psychiatric disorders and suicidality, measured using
several validated screening tools. The independent effect of each form of social
contact was assessed using multivariate logistic regression, which included
adjustment for several potential confounders.
Results: We found that veterans who frequently interacted on Facebook engaged
in more in-person social contact than infrequent Facebook users (p < 0.001).
More frequent in-person social interaction was associated with significantly
decreased risk of symptoms of major depression and PTSD, compared with
contact every few weeks or less. In contrast, increased frequency of social
interaction on Facebook had no associations with mental health outcomes.
Limitations: All associations are cross-sectional (direction of association is
unclear) and based on self-report measures.
Conclusions: Although veterans who frequently use Facebook are also typically
social in their offline life, it is their offline (in-person) social interaction, rather than
their social contact on Facebook, that is associated with reduced psychiatric
symptoms.
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INTRODUCTION
Decades of literature has established the benefits of social relationships for
multiple aspects of psychological well-being and mental health.[1–6]
Social relationships have both structural (e.g., number of ties, type of
relationship) and functional dimensions. The function of our social ties that has
perhaps been most linked to health outcomes is social support.
Social support, either perceived availability or actual receipt of it, has been linked
with better health outcomes across countless observational studies.[5,7] One of
the leading theories of social support argues that it may act as a buffer, or
insurance policy, against stressors that otherwise might induce depression,
anxiety or other emotional problems.[8] In addition, neuroscience research
suggests that social support arises, at least in part, from the literal physical
presence of support. For instance, hand-holding by our close supports seems to
provide a sense of security that our brains use to reduce negative emotion and
physiological reactivity.[9]
In today’s world, communication with friends and family online—and particularly
through social media—is part of daily life. The average time a user spends on
Facebook is 50 minutes a day, almost as much time as people spend eating and
drinking.[10] Given this modern reality, researchers and the general public alike
are keenly interested in how online social contact—also referred to as computermediated communication—impacts our well-being and mental health.
Nonetheless, much of the research on social support, has either pre-dated
contemporary modes of social interaction, not directly compared offline and
online modes of social interaction, or implicitly assumed social contact to be faceto-face.
In a sample of community-residing older adults in the United States, we
previously showed that as in-person social contact became more frequent, the
risk of developing depression two years later declined in a dose-dependent
fashion.[11] In contrast, increasing amounts of contact via phone, writing, or
email did not have such a protective effect against depressive symptoms. Still, it
is unclear whether these findings differ when considering interactions on social
media. Results of studies on social media use have been mixed, some
suggesting increased risk for mental health problems [12–14] and others
concluding a positive impact.[15–17] Additionally, other mental health outcomes
besides depression warrant investigation. Among military veterans in the United
States, for instance, rates of PTSD, substance use disorders, and suicide are
also high.[18–21]
Finally, it is important to know whether relationships on social media might
substitute for those in a person’s offline life, a notion called network substitution.
People have limited time for socialization. Knowing how much time and energy to
invest in social media, or how much screen time is reasonable, is of great interest
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to the public,[22] as well as researchers developing social media-based
interventions.[23]
In this paper, we aimed to address two research questions. First, to what extent
do veterans who socialize on Facebook also have in-person social contact?
Second, is more social contact on Facebook (or conversely, in-person)
associated with lower risk of screening positive for psychiatric disorders or
suicidality in military veterans? We hypothesized that: 1) veterans using
Facebook would not engage in less in-person social contact; and 2) both social
contact on Facebook and in-person would be associated with lower risk of
psychiatric symptoms.
METHODS
Participants and Recruitment
The target population for our study was U.S. military veterans who served since
September 2001, a group often referred to as Iraq and Afghanistan era veterans.
We chose this population as one with high rates of social isolation, depression,
PTSD, and suicidality, and largely consisting of individuals who are online and
facile with social media. Among the 1,329 who completed the online screener,
711 met eligibility criteria (age 18 or older, had been on active duty after
September 2001 but not at the time of the survey). Of these, 605 completed the
online survey, and we excluded from analysis individuals who completed surveys
in less than five minutes (n=10), had a duplicate or multiple survey responses
(n=6), or incorrectly answered a military-related ‘insider knowledge’ question
designed to reduce chance of online survey misrepresentation (n=2),[24,25]
resulting in a final analytic sample of 587 participants.
Procedure
Online survey participants were recruited using Facebook ads containing a call to
action to participate in a health research study, which we describe in a separate
publication.[26] In brief, study ads broadly targeted Facebook users in the United
States of any age or gender who had interests relevant to military veterans (e.g.,
an interest in the “United States Armed Forces”). Survey items confirmed
respondents’ status as a veteran. Ads were hosted by Facebook pages affiliated
with Oregon Health & Science University (OHSU) and linked to an online survey.
After completing an eligibility screener, participants proceeded to the full online
survey, which was active between January and March 2017.
Measures
Independent Variables: Social Contact. We assessed frequency of social contact
occurring: 1) in-person and 2) on Facebook, by adapting previously validated
survey items used by the Health and Retirement Study and Pew Research.[27,
28] We asked participants, “On average, how often do you do each of the
following with any of your friends or family: Meet up-in person? Actively interact
on Facebook, such as sharing, posting, commenting, or tagging?” We used a 5-
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point response scale ranging from “several times a day” to “every few weeks or
less often.”
Dependent Variables: Probable Psychiatric Disorders and Suicidality.
To screen for mental health problems, we employed a number of validated selfreport tools. For PTSD, we used the Primary Care PTSD Screen for DSM-5 (PCPTSD), a five-item scale assessing past-month symptoms of a lifetime traumatic
event. A score of three or higher on the PC-PTSD indicates a positive screen.[29]
For alcohol use disorder, we used the Alcohol Use Disorders Identification Test
Alcohol Consumption Questions (AUDIT-C), a three-item scale on frequency and
intensity of drinking. An AUDIT-C score of four or higher for men, or three or
higher for women, indicates a positive screen for problematic drinking.[30] For
major depression, we used the Patient Health Questionnaire-2 (PHQ-2), for
which a score of two or higher indicates a positive screen.[31] For suicidality, we
used the Depressive Symptom Inventory Suicidality Subscale (DSI-SS), a fouritem scale on suicidal ideation within the past two weeks.[32] A score of two or
higher on the DSI-SS indicates a positive screen in a population-based
sample.[33]
Covariates: Covariates and other variables used to describe the sample were
taken from self-report survey items and included sociodemographic
characteristics, assessment of frequency of social contact, social media
platforms used, reasons for using social media platforms, interest in online
health-related interventions, and psychiatric history.
Statistical analysis
To compare the proportion of participants at varying levels of social interaction on
Facebook and in-person, we used a chi-squared test for trend. We used logistic
regression to model the association between frequency of social contact and
positive screening for psychiatric problems. Four models were estimated, one for
each psychiatric problem. Both social contact measures were included in the
same model in order to determine the independent effect of each. We examined
multicollinearity of the independent variables, concluding that the correlation
between in-person and Facebook social contact did not substantively bias
associations between social contact and any of the outcomes. Social contact
measures were modeled as a set of four indicator variables where the least
frequent category (“every few weeks or less often”) was the referent. Potential
confounders included in the models were the number of social media platforms
used in addition to Facebook, lifetime history of suicidal ideation, and lifetime
history of suicide attempts. Subjects were excluded from model estimation when
missing covariate values in survey responses.
As a secondary analysis, we used frequency of any Facebook use as the main
predictor, instead of frequency of Facebook social contact. More specifically, we
used a single survey item (“How often do you visit or use Facebook?”) with a
response scale ranging from “never” (0) to “several times a day” (5). This item is
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intended to measure any use of Facebook, including passive scrolling and
reading of content on Facebook without necessarily two-way social
interaction.[14,34]
RESULTS
Sample Description
Participants were, on average, 40 years old. As indicated in Table 1, the majority
were men, non-Hispanic white, had at least a college degree, were married or
partnered, served in the Army, and had been deployed to Iraq or Afghanistan.
Ninety percent of participants used Facebook at least daily. The median and
mean number of other social media platforms used by participants were 0 and
0.7, respectively. Sixty-one percent (358/587) of participants reported at least
daily social contact with friends and family on Facebook, whereas 40% (233/586)
indicated at least daily in-person social contact with friends and family.
Table 1: Descriptive Characteristics of Survey Participants (N=587)
Characteristic
n or
% or
mean (SD)
Demographics and Military History
Age, years
40.0 (12.0)
Gender, male
474
80.8
Racial or ethnic minority
110
18.9
Branch of military service
Army
326
55.5
Navy
110
18.7
Air Force
109
18.6
Marine Corps or other
88
15.0
Service era(s)
September 2001 to present
587
100
August 1990 to August 2001
213
36.3
July 1990 or earlier
141
24.0
Deployed to Iraq or Afghanistan
426
72.7
Education
High school diploma or less
34
5.8
Some college, or vocational degree 250
42.6
College degree or greater
303
51.6
Marital status
Single, never married
112
19.1
Divorced, separated, or widowed
111
18.9
Married or living as married
363
62.0
Frequency of Facebook use
Every few weeks or less often
14
2.4
Weekly or a few times a week
47
8.0
Daily or more often
524
89.6
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Frequency of actively interacting with
friends or family on Facebook1
Every few weeks or less often
Weekly or a few times a week
Daily or more often
Frequency of meeting friends or
family in-person
Every few weeks or less often
Weekly or a few times a week
Daily or more often
Number of social media platforms
used other than Facebook2
Psychiatric Symptoms
Positive depression screener3
Positive PTSD screener4
Positive alcohol use disorder
screener5
Positive suicidal ideation screener6

70
159
358

11.9
27.1
61.0

169
184
233
0.7

28.8
31.4
39.8
1.0

164
266
243

28.0
45.5
41.4

132

22.6

Due to missing item response, the total number of respondents for certain characteristics is
slightly less than the full sample of 587.
1. “Actively interact” defined as activities on Facebook “such as sharing, posting, commenting,
or tagging.”
2. Median number was 0 with an interquartile range of 0 to 1.
3. PHQ-2 score ≥ 3
4. PC-PTSD-5 score ≥ 3
5. AUDIT-C score ≥ 4 (men) or ≥ 3 (women)
6. DSI-SS score ≥ 2

Correlations Between Demographic Characteristics and Frequency of
Social Contact
Age was significantly associated with frequency of Facebook use, such that
participants who used Facebook several times a day were modestly younger, on
average, than less frequent users (39.2 years old vs. 42.8 years old, on average;
p = 0.004). There were no other correlations between frequency of in-person or
Facebook social contact with age, gender, or marital status.
Research Questions
Research Question 1: To what extent do veterans who socialize on Facebook
also have in-person social contact?
The Figure categorizes participants based on their frequency of self-reported
social interaction with friends and family on both Facebook and in-person.
Individuals who had frequent (daily or more often) social contact on Facebook
tended to have more frequent in-person contact, compared to those with lessthan-daily social contact on Facebook (p < 0.001).

© 2019. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/

More specifically, 37% percent (132/358) of participants with at least daily social
contact on Facebook also met up in-person with family and friends several times
a day (upper left blue bar). In contrast, only 19% (43/228) of those with less-thandaily social contact on Facebook had in-person social contact several times a
day (upper right red bar).
Figure: Proportion of Participants with Varying Levels of Social Interaction
on Facebook and In-Person (N=586)

A=Several times a day
B=Once a day
C=A few times a week
D=Once a week
E=Every few week s or less often

Research Question 2: Is more social contact on Facebook (or conversely, inperson) associated with lower risk of screening positive for psychiatric disorders
or suicidality in military veterans?
Table 2 summarizes the results of adjusted regression models for each of our
four outcomes.
Table 2. Multivariate Logistic Regression Models of Frequency of Facebook
and In-Person Social Contact as Predictors of Psychiatric Symptoms
Type of Contact
Facebook
Every few weeks or
less often
Once a week
A few times a week

Major depression
OR
SE
p

PTSD
OR SE

p

Alcohol Misuse
OR SE
p

Suicidality
OR SE p

1.00

—

—

1.00

—

—

1.00

—

—

1.00

—

—

1.06
.68

.47
.36

.90
.28

1.13
0.93

.43
.32

.78
.83

.58
.80

.42
.31

.19
.47

.73
.74

.52
.38

.54
.43
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Once a day
Several times a day
In-person
Every few weeks or
less often
Once a week
A few times a week
Once a day
Several times a day

.93
.81

.37
.32

.84
.51

0.93
.65

.34
.30

.82
.15

.62
.97

.33
.28

.14
.90

.63
.57

.41
.36

.26
.11

1.00

—

—

1.00

—

—

1.00

—

—

1.00

—

—

.79
.36
.43
.40

.31
.30
.39
.27

.46
<.01
.03
<.01

0.78
0.51
0.50
0.43

.31
.26
.33
.24

.43
.01
.03
<.01

1.35
.95
.80
.68

.29
.25
.32
.23

.30
.85
.48
.09

.80
.65
.65
.66

.34
.32
.44
.29

.51
.18
.32
.15

OR: Odds Ratio; SE: Standard Error; PTSD: Post-traumatic stress disorder.

Major Depression. In adjusted regression models, social contact on Facebook
was not associated with screening positive for major depression on the PHQ-2.
Having in-person social contact a few times a week (AOR=0.36, SE=.30,
p=.001), once a day (AOR=0.43, SE=.39, p=.03), or several times a day
(AOR=0.40, SE=.27, p=.001) was associated with decreased risk of screening
positive on the PHQ-2, compared to contact every few weeks or less.
PTSD. In adjusted regression models, social contact on Facebook was not
associated with screening positive for PTSD on the PC-PTSD. Having in-person
social contact a few times a week (AOR=0.51, SE=.26, p=.010), once a day
(AOR=0.50, SE=.33, p=.03), or several times a day (AOR=0.43, SE=0.24,
p<.001) was associated with decreased risk of screening positive on the PCPTSD, compared to contact every few weeks or less.
Alcohol use disorder. In adjusted regression models, neither social contact on
Facebook nor in-person was associated with AUDIT-C scores.
Suicidality. In adjusted regression models, neither social contact on Facebook
nor in-person was associated with DSI-SS.
Secondary analysis. Results were very similar when using frequency of any
Facebook use as an independent variable. The only difference in significant
findings was for alcohol use disorder. In that case the highest level of in-person
social contact (several times a day) was associated with a lower rate of
screening positive for alcohol use disorder, compared to in-person contact every
few weeks or less (AOR=0.58, SE=.25, p=.03).
DISCUSSION
Key Findings
Our data suggest that, overall, veterans who use Facebook socialize more on
social media than in-person. If that is true, one may wonder, then, if using
Facebook poses a risk of forsaking real-world interaction. Our results refute the
hypothesis that frequent Facebook users are engaging in less face-to-face social
contact than infrequent users.
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With these findings in mind, we can now consider the primary inquiry of this
study: How do veterans’ social interactions on Facebook compare to those
occurring in-person in terms of associations with psychiatric risk? We found that
in-person social interaction at least a few times a week is associated with lower
rates of screening positive for major depression and PTSD—perhaps alcohol use
disorder too. At this frequency of social contact and above, we consistently
observed a 50% or more reduction in odds compared to the most socially
isolated military veterans. In contrast, and somewhat to our surprise, maintaining
social contact via Facebook was not associated, either positively or negatively,
with risk for psychiatric symptoms.
All in all, these data suggest that frequent Facebook users are also very social in
real life, but it is their in-person social interactions that account for any protective
effect against psychiatric problems. This study’s direct comparison of the
independent effect of social contact occurring on social media vs. in-person is
novel and important.
Limitations and Future Directions
A large portion of our sample screened positive for psychiatric disorders, a
finding that we have previously reported.[26]Though positive screening rates
were high, they are in line with rates found in other studies.[24] Moreover, a
study using International Classification of Disease codes on over 100,000 Iraq
and Afghanistan era veterans who utilized the VA found 25% received at least
one mental health diagnosis and 56% of these individuals had multiple
psychiatric diagnoses.[35] Nonetheless, given the high co-morbidity between
PTSD and depression, as well as our use of screening measures, it remains to
be determined in future research whether our findings would remain consistent
when evaluating formal diagnoses of psychiatric disorders.
Because our data were cross-sectional, we have no way to determine the
directionality of the association between in-person social contact and screening
positive for common psychiatric disorders. It is as conceivable that active
psychiatric problems induce social isolation, as that social isolation causes
heightened psychiatric problems. That said, the current study does align well with
a large body of research that suggests a causal relationship between social
relationships and poor health outcomes.[3,5,7] Although military veterans are a
vital target population given the prevalence of mental health issues, our results
require corroboration in other populations.
Our analyses are based on a convenience sample of Facebook users who
responded to Facebook ads, potentially leading to selection bias. Nonetheless,
our sample appears comparable with other studies of non-help-seeking young
adult veterans in terms of most demographic and clinical characteristics. For
instance, in another study that recruited over 1,000 younger veterans from
Facebook, the sample consisted of similar proportions of veterans who were
white (71%), married or partnered (52%), served in the Army (60%), and
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screened positive for PTSD (47%), whereas their sample had more men (89%)
and less educated participants (only 15% were college graduates).[24] In a large
epidemiologic study that used random sampling of college students across
dozens of post-secondary institutions in the United States, researchers found
similarly elevated rates of active symptoms of depression: 21% had a PHQ-9
score of 10 or higher indicating clinically significant depressive symptoms.[36]
Their sample contained modestly lower proportions of male (70%), white (72%),
and married/partnered veterans (44%).[36]
Finally, our study examined just one aspect of social contact (frequency),
whereas other aspects related to the quality of social contact bear examination.
Future research could extend the work presented here by exploring more about
the quality of social interactions occurring on social media, including more
detailed or objective measures of interactions on social media.[39,40] One of the
potential explanations as to why in-person social contact was uniquely
associated with reduced risk of psychiatric symptoms in this study is that being
face-to-face with someone is experienced as a higher quality, more supportive
type of interaction than online exchange. Indeed, a number of studies have
shown that the nature and depth of support is a strong predictor of depression
and other mental health outcomes, more so than the number of people in one’s
social network.[37,38] Notwithstanding this, there may be unique value in online
social contact among military populations, particularly new veterans who have
recently separated from service and could benefit from maintaining support
amongst former unit members. We also suggest future work examine longitudinal
associations with symptoms of depression and PTSD.
Taken together, these results suggest that lack of face-to-face time with family
and friends may pose a unique and specific risk to military veterans’ mental
health. These are dangers that are unlikely to be attenuated by trying to make up
for social contact through interactions on Facebook. Put simply, “face-to-face”
may matter more than “Facebook” for veterans trying to harness the mental
health-promoting benefits of social contact with friends and family.
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