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Abstract

Objectives: To characterize internet and social media use among adults with moderate to severe
traumatic brain injury (TBI); to compare demographic and socio-economic factors associated with
internet use between those with and without TBI.

Setting: Ten Traumatic Brain Injury Model System Centers

Participants: Persons with moderate to severe TBI (N=337) enrolled in the TBI Model Systems
National Database and eligible for follow-up from April 1, 2014 to March 31, 2015.

Design: Prospective cross-sectional observational cohort study
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Main Measures: Internet usage survey

Results: The proportion of internet users with TBI was high (74%), but significantly lower than
those in the general population (84%). Smartphones were the most prevalent means of internet
access for persons with TBI. The majority of internet users with TBI had a profile account on a
social networking site (SNS) (79%), with over half of the sample reporting multi-platform use of
two or more SNS.

Conclusion: Despite the prevalence of internet use among persons with TBI, technological
disparities remain in comparison to the general population. The extent of social media use among
persons with TBI demonstrates the potential of these platforms for social engagement and other
purposes. However, further research examining the quality of online activities and identifying
potential risk factors of problematic use is recommended.

Keywords

Brain Injury; Social Media; Internet; Social Participation; Communication; Community
Reintegration

INTRODUCTION

The internet and social media are dominant forces in our lives in this Age of Information.
Time spent on the internet continues to grow steadily in the US and worldwide, with mobile
technology and social media driving much of the expansion.12 Social media tools, including
social networking sites (e.g. Facebook), blogs (e.g. Tumblr), online content communities
(e.g. YouTube) and online forums (e.g. Google Hangouts), encourage multidimensional
communication where users can exchange information, connect to resources and create
social networks based on common interests.3 Such platforms can facilitate opportunities
that would otherwise be limited by various barriers. Not only have the internet and

social media transformed the ways that we seek and gather information, but they also
appear to be changing the perception of communication and of what constitutes social
support. For example, among college students, large and seemingly impersonal networks of
Facebook friends are associated with greater perceived social support than smaller ones, and
expressing one’s feelings to such large networks may serve important needs for an evolving
type of intimacy.*

People with disabilities may encounter obstacles to keeping up with these social trends and
enjoying their advantages. A Pew survey in 2011° revealed that Americans with disabilities
are less likely to use the internet compared to their able-bodied counterparts (54% vs. 81%).
This remained true even after controlling for factors such as lower income, lower education,
and older age. Moreover, people with disabilities were less likely to use online access
methods such as broadband service and mobile devices, both of which are advantageous for
seeking work, finding health information, and communicating remotely with others. Lack
of experience with these technologies creates a vicious cycle, as less experience predicts
less favorable outcome in studies using web-based platforms to help mitigate the effects of
disability.5 All of these trends are unfortunate, considering that internet and social media
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may be seen as electronic curb cuts’—resources to help offset the reduced mobility and
social isolation that affect many people with disabilities.

Reduced social network size and loneliness are particularly common for persons with
traumatic brain injury (TBI).8-11 Social networking through the internet has the potential
to alleviate this isolation. However, the cognitive impairments typical after TBI%11 (e.g.,
impaired memory, attention and organization) may pose an obstacle to learning and
utilizing rapidly changing technology. There have been recent studies exploring the use

of mabile technology to help people with acquired brain injury compensate for cognitive
impairments,12-14 and caregivers for such individuals to utilize online resources for
support.1516 A few studies have attempted to directly teach internet access!’ or use of
social medial8 to people with TBI. Others have surveyed people with TBI on their habitual
use of the internet!® or Facebook.20 Such studies quickly become outdated and difficult to
generalize as new technologies and online trends emerge. As a result, there is an ongoing
need for updated information regarding the use of online technology after TBI that can
guide future efforts to narrow the “disability divide”,2! encourage internet-based social
participation, and develop online interventions to facilitate these novel forms of interaction.

In this study, we interviewed a large cohort of people at least 1 year after moderate or
severe TBI to examine the current level of online activity among these individuals. Our aims
were 1) to examine various aspects of internet use among adults with TBI, particularly
focusing on activities involving communication and social participation through social
media platforms; and 2) to compare certain online activities, as well as demographic and
socio-economic factors associated with internet use, between those with and without TBI,
the latter based on published surveys of the general population.2?

METHODS

Participants

Participants were a subset of persons with moderate to severe TBI enrolled in the
Traumatic Brain Injury Model Systems (TBIMS) National Database, which is funded

by the National Institute on Disability, Independent Living, and Rehabilitation Research
(NIDILRR). Inclusion criteria for the National Database define TBI as damage to brain
tissue caused by an external mechanical force as evidenced by medically documented loss
of consciousness or post-traumatic amnesia (PTA) or by objective neurologic findings on
examination of physical or mental status attributed to the brain injury. Persons meeting

this and other acute care criteria23 are included for enrollment. Participation in the TBIMS
National Database study involves prospective follow-up interviews at 1, 2, and 5 years
post-injury, and every 5-year interval thereafter. For the present study, eligible individuals
were National Database participants enrolled by any of the 10 TBIMS centers prospectively
conducting the internet use survey, who were due for a routine follow-up during a one-year
data collection period from April 1, 2014 through March 31, 2015. Individuals who were
non-English speaking, lost to follow-up during the data collection period (including expired
and incarcerated cases) or had a proxy complete their follow-up interview were ineligible to
participate. A total sample of 530 participants was determined based on the calculation for
any population parameter to be reported with 95% confidence2* while also accounting for
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the estimated number of cases potentially excluded due to deaths, incarcerations and proxy
interviews for the given period. Each TBIMS center was assigned consecutive cases due for
follow-up to minimize selection bias of respondents.

Demographics—Demographic variables assessed at the time of follow-up included age,
gender, race/ethnicity, residence status, community type, education, employment status, and
total family income for the previous year. Age was recorded as a categorical variable and
grouped as 18-29, 30-49, 50-64 and 65+ years. Race/ethnicity was dichotomized as white
and non-white, while current residence was categorized as private residence and other (e.g.
adult home, nursing home). Education was categorized as less than 12t grade, high school
diploma or GED, some college, and college degree which included bachelor’s degree and
higher. Employment status included employed, unemployed, student, retired and other (e.g.
homemakers, volunteers). Total family income was grouped as less than $25,000, $25,000 to
$49,999, $50,000 to $99,999, and greater than $100,000.

Injury characteristics—\Various injury characteristics were included for analysis. Cause
of injury was coded as vehicular, violence, falls and other (e.g. sports-related injuries, hit
by falling or flying objects). Co-occurring spinal cord injury (SCI) was coded as yes or no.
Time to follow commands was calculated as the number of days from injury to the first

day the individual followed simple motor commands 2 out of 2 times within a 24-hour
period.2> Duration of PTA was calculated as days from injury until 2 consecutive Galveston
Orientation and Amnesia Test scores above 76, Orientation-Log scores above 25, or other
criteria defined by the TBIMS?2® were obtained.

Internet usage—An internet usage survey (available from the first author) was developed
for this study. Topic areas were generated based on previously published studies exploring
internet use and interest in persons with TB119:20.26 and on general population surveys
concerning internet usage.2’-39 Survey items covered the following key domains: types of
online activity; use of social media (including size of online community and intensity of
use); modes of access; frequency and patterns of usage; barriers to online accessibility;
assistive devices and compensatory strategies to facilitate online accessibility; and factors
that prevent or deter non-users from engaging in online activity. The final survey included
items adapted from general population surveys to allow for comparison with normative
data but also new items generated by experts in TBI. Suitability of items for persons with
TBI was assessed via cognitive interviews conducted with 10 persons with TBI in Denver,
Colorado. The survey items were clarified, condensed, and reorganized based on feedback
from the interviewees and were then re-reviewed by the investigators prior to finalizing the
survey.

To measure the extent of social media use, the survey included the Facebook Intensity
Scale (FBI), an eight-item questionnaire developed to assess extent of engagement with
Facebook.2’ It contains questions on the total number of Facebook Friends, minutes per day
spent on Facebook, and six Likert scale questions assessing emotional connectedness with
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Facebook (Cronbach’s alpha = .83). In this study, FBI items were modified to apply to the
respondent’s most visited social networking site, for cases where Facebook was not that site.

The internet usage survey was administered immediately following completion of routine
TBIMS follow-up or at another scheduled time within one month following the TBIMS
interview. While some TBIMS follow-up data can be collected from the best available
source (either the person with TBI or a proxy), the internet survey was only administered
when the follow-up interview was completed by the individual with TBI. Trained research
assistants at each of the 10 centers administered the survey, which was conducted via
telephone, in-person or by mail. In light of rapid changes in technology and technology
usage, all data collection was conducted within a one-year span. IRB approval for this study
was obtained at each participating center.

Data analysis

RESULTS

Internet users were identified as participants who reported recent internet or email use;
otherwise, they were classified as non-users. Users were then grouped into usage groups
based on the total reported number of hours spent online in a typical day. Participants

were classified as low users (less than 1 hour of use per day), medium users (1 to 2

hours of use per day), or high users (3 or more hours of use per day). These ranges were
determined in order to obtain similarly sized sub-groups. Descriptive statistics (proportions,
cross-tabulations, means, and standard deviations) were calculated, and possible statistically
significant differences among user subgroups were assessed using chi-square for categorical
variables and ANOVA for continuous variables. Selected demographic factors were
compared between internet users and non-users with TBI as well as between internet users
in the TBI sample and the general population using chi-square tests. For comparison of
demographic variables between the present study’s TBI cohort and the general population, a
public dataset regarding internet use was obtained from a Pew Research Center population
survey administered in January 2014 to a nationally representative sample?? and weighted to
correct known demographic discrepancies. All analyses were conducted using SPSS Version
23 (SPSS Inc., Chicago, Illinois).

Among 530 TBIMS individuals due for follow-up within the selected year, 21 had expired,
7 did not speak English, and 6 were incarcerated and could not be interviewed. Sixty-six
follow-up interviews were completed by proxy and thus were not eligible for the internet
survey. Additionally, 81 were lost to follow-up, 5 refused the internet survey and 6 had
withdrawn from the Model Systems national database. This left 338 cases with completed
internet surveys. Of these, 93% were conducted by phone, 5% in-person and 2% by mail.
One case was excluded from analysis due to missing data. Among the 337 remaining
respondents, 87 (26%) were classified as non-users of the internet, while 250 (74%) were
classified as internet users. Based on their extent of use, 103 individuals (30%) were
classified as low users, 70 (21%) as medium users and 77 (23%) as high users.

J Head Trauma Rehabil. Author manuscript; available in PMC 2021 November 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baker-Sparr et al. Page 6

Demographics & injury characteristics

Demographic and injury severity characteristics are presented in Table 1 for all 4 internet use
groups. Age, community type, education, employment status, and total family income were
all significantly associated with internet usage, while years since injury, race, and gender
did not significantly vary among internet use groups. As shown in Table 1, particularly high
proportions of individuals with TBI who were 65+ years old and those who were retired
were non-users, as well as those who lived in either rural or urban areas, had no more than
a high school education, or reported an annual family income less than $25,000 per year.
Conversely, high users included high proportions of individuals younger than 50, those who
lived in the suburbs, those who had at least a college degree, and those who were employed.
However, nearly a third of unemployed adults with TBI were also considered high users.
Older adults who used the internet did so less frequently than those younger than 65. Other
than cause of injury, there were no significant differences in injury characteristics between
non-user and user groups, including time since injury and injury severity. Both falls and
vehicular accidents were the leading causes of TBI among non-users, while the majority of
all user groups reported TBI due to vehicular accidents.

Internet access

The most frequently reported means of accessing the internet was via smartphone (reported
by 75% of users), followed by laptop computer (68%), desktop computer (57%), and tablet
(49%). Access to new technology was high, with 65% reporting their newest device was
less than a year old, and only 10% reporting it was more than 3 years old. Almost everyone
(96%) reported using from home. Work and other public locations with Wi-Fi access, such
as a coffee shop (45%) or someone else’s house with internet access (49%), were other
popular locations.

Type and frequency of internet usage

With nearly three-quarters of respondents with TBI reporting current internet use, types of
online activities (social and nonsocial) were also examined (Table 2). Among internet users,
38% reported spending at least 7 hours per week engaged in social online activities, while
44% spent 1-6 hours per week online socially, and 18% reported less than an hour per
week in social activities. Non-social activities were defined as online activities that didn’t
involve communication with another internet user, either in real-time or delayed time. Over
one-third (36%) reported engaging in nonsocial online activities at least 7 hours per week,
52% reported 1-6 hours, and 12% reported less than an hour per week.

Social media use

Among respondents with TBI who reported using the internet, 79% had a profile account
on a social or professional networking site; 27% reported using only 1 social networking
site (SNS), while 42% used 2—4 sites, and 10% used 5 or more sites. Among those who

use SNS, Facebook was the most popular, with 75% reporting most frequent use of this
site. Nearly one-quarter (23%) of SNS users also reported having an account with LinkedIn,
an online site used primarily for professional networking and job searching. Other sites
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included Google Plus (27%), Instagram (21%), Twitter (19%), Pinterest (17%), Tumblr (2%)
and Flickr (2%).

Mobile internet use

Fully 95% of respondents owned a mobile phone, and 75% reported accessing the internet
with their smartphone. Among all respondents with mobile phones, 91% reported that

they use their phone to send/receive text messages, with almost half (45%) sending and/or
receiving texts 10 times or more in a typical day. Other common tasks completed by those
with smartphones are shown in Table 3. Engaging in five or more of these mobile activities
was positively associated with overall internet use. Among the low user group, 31% reported
5 or more activities via a mobile phone, while the percentage reporting 5 or more mobile
activities was over half (55%) among the medium user group and two-thirds (66%) among
the high user group.

Barriers and facilitators of internet use

A small proportion of the user sample (8%) reported using assistive devices such as voice
recognition software or screen reading tools when using the internet. Three-quarters (73%)
of respondents reported not needing any physical or technical assistance; 15% reported
needing a little bit. Similar trends were noted when asked the extent to which TBI-related
symptoms affected their ability to use the internet, with 72% reporting no effect and 15%
reporting that their TBI affected their ability a little bit. Examples of TBI-related issues
reported by respondents included memory problems (e.g. remembering passwords), general
technical difficulties (e.g. website navigation, downloading files), visual difficulties that
could induce headaches, and difficulty with concentration and focus.

Attitudes regarding social media use

Respondents were asked a series of Likert-scale questions regarding their confidence in
navigating the internet. Two-thirds (66%) of internet users reported that they were confident
in troubleshooting problems encountered when using the internet. Similarly, the majority

of internet users (87%) endorsed that they were confident searching for information on

the internet. However, when asked about seeking help or advice from an online discussion
group, 45% felt that they would not be confident in doing so.

Additional attitudinal statements modified from the Facebook Intensity Scale?” were
administered to assess the extent of internet users’ emotional connectedness to social
networking sites and its assimilation into their daily lives. As noted above, Facebook was
the most popular social media site reported, with three-quarters of social networking users
reporting current use, and 63% having online social networks with 100 or more friends.
Respondents generally had positive opinions of their use of social networking. They did not
feel overly dependent on it, however, as there was a low rate of endorsement of items asking
if they would feel sad or out of touch if access to the site were interrupted.

Respondents were divided regarding whether they considered their time spent online as
being wasteful, with 45% agreeing, 45% disagreeing, and 10% neutral. Nearly two-thirds
(66%) of the sample agreed that being online kept them connected, though 55% reported
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that they would not feel isolated if they didn’t use the internet. Overall, over 80% were
satisfied with the amount of time they spent engaging in online social activities.

Internet non-users with TBI

Internet non-users among the sample with TBI were asked additional questions to ascertain
internet availability within their household and the reasons for their non-use. Nearly 40%
had internet available at home that was used by others in the same household. Primary
reasons for not using the internet were also reported (Table 4).

Demographic comparisons with general population

General population data regarding internet use were used to compare various demographic
and socio-economic factors between internet users with TBI and internet users in the general
population (Table 5). Overall, the proportion of internet users with TBI was significantly
lower than that in the general population, a finding reflected across all demographic
comparisons, with the following exceptions: the proportion of internet users with TBI was
not significantly different than those without TBI among 18-29 year olds, those who lived in
suburban areas, those with a college degree, or those who were employed.

DISCUSSION

This study explored characteristics of internet usage and online social participation among
adults with TBI, and compared demographic and socio-economic attributes of internet users
with TBI to internet users in the general population. Within the TBI cohort, younger age,
living in a suburban community, being employed, higher education, and higher family
income were all significantly associated with internet use. The majority of non-users was
older than 65, retired, lived in rural areas, or had a family income of less than $25,000 per
year. Neither injury severity nor time since injury differed significantly between internet
users and non-users. The socio-economic factors associated with internet use in the cohort
with TBI were quite similar to those observed in the general population.3! Notably, while
there was a lower percentage of internet users in our sample of persons with TBI compared
to the general population, these differences were not present among adults with TBI who
were younger, more highly educated, employed, or living in a suburban setting (a possible
proxy for socio-economic status). This suggests that the socio-economic factors affecting
internet use in general—older age, lower income, rural residence—may disproportionately
affect those with TBI.

Patterns of social media use among internet users with TBI were found to be similar

to those reported in the general population. Not only was Facebook the most popular

social networking site for both cohorts, but 51% of online adults with TBI also reported
multi-platform use of two or more social networking sites, compared to 52% of online
adults in the general population.2 The prevalence of social media use, as well as the size

of the corresponding networks of friends among internet users with TBI, demonstrates the
potential to utilize these platforms not only for social engagement but also for access to
information and other activities, despite the effects of brain injury. Still, given the relatively
considerable use of social media among the TBI cohort, 45% of users reported not being
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confident in seeking help or advice online, which may suggest underutilization of online
support such as e-health resources. As the availability of such health resources would be
beneficial to these individuals, educating persons with TBI about the potential benefits of
online discussion forums and support groups, as well as tips for safeguarding privacy, may
increase their comfort with use of these procedures.

Although this level of technological knowledge among the TBI cohort is promising, it is also
important to acknowledge the potential pitfalls of excessive internet and social media use,
as has been observed among the general population. Recent studies have examined issues
related to problematic internet use, including excessive time spent online, perceptions of
online friends that may prompt feelings of envy,32 links to depression and loneliness,33-35
and possible increased exposure to cyberbullying.36:37 An emerging literature suggests that
some people may be more vulnerable to problematic internet use or internet addiction,

with one of the most frequently cited risk factors being impaired behavioral regulation.38-42
Since persons with TBI are particularly prone to problems with self-regulation, they may
be at increased risk for the development of problematic internet use. Future research should
examine the implications of TBI-related social impairment on problematic internet use and
factors that may mediate risk.

Mobile technology is a major facilitator of online activity, with nearly 75% of the

TBI cohort reporting that they accessed the internet via smartphone to do a variety of
interactive mobile tasks such as emailing, accessing social networking sites, and searching
for information related to their current location. The prevalence of mobile internet use in
the TBI sample, even among those who reported low overall internet use, illustrates the
dependence on mobile technology to facilitate online access within this cohort, particularly
for those disproportionately affected by non-injury related factors that influence use such
as income. The emergence of smartphone technology may mitigate some of the socio-
economic impact on internet use reported here and represents a potentially powerful
resource for improving disparities in digital access after TBI.

Although the Digital Divide appears to have narrowed compared to earlier studies on this
topic,28 we still observed lower rates of internet use compared to the general population

in persons with TBI who were over the age of 30, from minority backgrounds, or living

in urban or rural (as opposed to suburban) areas. Only about half of non-users with TBI
reported no need or interest in internet use, with technical knowledge (a factor potentially
influenced by cognitive impairment) and motor/visual limitations noted as common barriers.
In addition, the group reporting no interest may include people who would benefit from
internet use if it were introduced to them. Thus, for at least some persons with TBI there
may be a need for a person-centered approach in which the technology and training are
tailored to the individual’s needs versus a “one size fits all” process. Such an approach is in
the best tradition of rehabilitating persons with chronic disabilities.*3

There were several limitations of this study. As the sample was composed of individuals
who underwent inpatient rehabilitation and were capable of self-report, adults with either
very severe or mild brain injuries were not included, potentially limiting the generalizability
of the results. Additionally, pre-injury level of knowledge/familiarity with online technology
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was not determined. The current study focused on quantity of internet usage, but quality

of use was not assessed. This would be an important area for further research to identify
potential vulnerabilities in this population, as cognitive impairments and behavioral factors
in persons with TBI may result in decreased safety in internet usage and overall decreased
quality of the social connections. As these are topics that were not investigated in the current
study, the statistics presented about internet usage should not be interpreted as implying that
online usage is associated with positive consequences for all persons with TBI.

CONCLUSION

As the internet and its features continue to evolve, it is important to examine access and use
by people with disabilities in an ongoing fashion. This study of a large cohort of persons
with moderate to severe TBI demonstrated a high rate of internet and social media use,
primarily via smartphones. However, people with TBI may be disproportionately affected by
factors associated with internet non-use in the general population such as older age, rural
residence, and lower levels of education and income. Further study is needed to determine
the specific advantages and risks of internet use for people with TBI and other disabilities.

Acknowledgements

Public dataset provided by the Pew Research center. Pew Research bears no responsibility for interpretations
presented or conclusions reached based on analysis of the data. The authors express appreciation to the data
collection personnel who interviewed participants at each collaborating site.

Source of funding

This work was supported by the National Institute on Disability, Independent Living, and Rehabilitation Research
(NIDILRR) grants # 90DP0028, 90DP0030, 90DP0034, 90DP0037, 90DP0040, 90DP0041, H133A120085,
H133A120096

REFERENCES

1. Duggan M The Demographics of Social Media Users. Pew Research Center. 2015. http://
www.pewinternet.org/2015/08/19/the-demographics-of-social-media-users/.

2. Duggan M, Ellison N, Lampe C, Lenhart A, Madden M. Social Media Update 2014. Pew Research
Center. 2015. http://www.pewinternet.org/2015/01/09/social-media-update-2014/.

3. Wellman B, Haase AQ, Witte J, Hampton K. Does the Internet increase, decrease, or supplement
social capital? Social networks, participation, and community commitment. American behavioral
scientist. 2001;45(3):436-455.

4. Manago AM, Taylor T, Greenfield PM. Me and my 400 friends: the anatomy of college students’
Facebook networks, their communication patterns, and well-being. Developmental psychology. 3
2012;48(2):369-380. [PubMed: 22288367]

5. Fox S Americans living with disability and their technology profile. Pew Research Center’s
Internet & American Life Project. 2011. http://www.pewinternet.org/2011/01/21/americans-living-
with-disability-and-their-technology-profile/.

6. Carey JC, Wade SL, Wolfe CR. Lessons learned: the effect of prior technology use on Web-based
interventions. Cyberpsychology & behavior : the impact of the Internet, multimedia and virtual
reality on behavior and society. 4 2008;11(2):188-195.

7. Fichten CS, Asuncion JV, Barile M, Fossey ME, Robillard C. Computer Technologies for
Postsecondary Students with Disabilities I: Comparison of Student and Service Provider
Perspectives. Journal of Postsecondary Education and Disability. 2001;15(1):28-58.

J Head Trauma Rehabil. Author manuscript; available in PMC 2021 November 16.


http://www.pewinternet.org/2015/08/19/the-demographics-of-social-media-users/
http://www.pewinternet.org/2015/08/19/the-demographics-of-social-media-users/
http://www.pewinternet.org/2015/01/09/social-media-update-2014/
http://www.pewinternet.org/2011/01/21/americans-living-with-disability-and-their-technology-profile/
http://www.pewinternet.org/2011/01/21/americans-living-with-disability-and-their-technology-profile/

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baker-Sparr et al.

Page 11

8. Crisp R Social reintegration after traumatic brain impairment: A qualitative analysis. Journal of

Applied Rehabilitation Counseling. 1994.

9. Hoofien D, Gilboa A, Vakil E, Donovick PJ. Traumatic brain injury (TBI) 10-20 years later: a

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

comprehensive outcome study of psychiatric symptomatology, cognitive abilities and psychosocial
functioning. Brain injury. 3 2001;15(3):189-209. [PubMed: 11260769]

10.

Oddy M, Coughlan T, Tyerman A, Jenkins D. Social adjustment after closed head injury: a

further follow-up seven years after injury. Journal of neurology, neurosurgery, and psychiatry. 6
1985;48(6):564-568.

Tomberg T, Toomela A, Pulver A, Tikk A. Coping strategies, social support, life orientation

and health-related quality of life following traumatic brain injury. Brain injury. 12 20
2005;19(14):1181-1190. [PubMed: 16286333]

de Joode E, van Heugten C, Verhey F, van Boxtel M. Efficacy and usability of assistive technology
for patients with cognitive deficits: A systematic review. Clinical rehabilitation. 2010.

Evald L Prospective memory rehabilitation using smartphones in patients with TBI: What do
participants report? Neuropsychological rehabilitation. 2015;25(2):283-297. [PubMed: 25333304]
Gillespie A, Best C, O’Neill B. Cognitive function and assistive technology for cognition:

a systematic review. Journal of the International Neuropsychological Society : JINS. 1
2012;18(1):1-19. [PubMed: 22152338]

Rietdijk R, Togher L, Power E. Supporting family members of people with traumatic brain injury
using telehealth: a systematic review. Journal of rehabilitation medicine. 2012;44(11):913-921.
[PubMed: 23027316]

Rotondi AJ, Sinkule J, Spring M. An interactive Web-based intervention for persons with TBI

and their families: use and evaluation by female significant others. The Journal of head trauma
rehabilitation. 3-Apr 2005;20(2):173-185. [PubMed: 15803040]

Egan J, Worrall L, Oxenham D. An Internet training intervention for people with traumatic brain
injury: barriers and outcomes. Brain injury. 8 10 2005;19(8):555-568. [PubMed: 16175810]

Brunner M, Hemsley B, Palmer S, Dann S, Togher L. Review of the literature on the use
of social media by people with traumatic brain injury (TBI). Disability and rehabilitation.
2015;37(17):1511-1521. [PubMed: 25985717]

Vaccaro M, Hart T, Whyte J, Buchhofer R. Internet use and interest among individuals with
traumatic brain injury: A consumer survey. Disability and rehabilitation. Assistive technology. 3
2007;2(2):85-95. [PubMed: 19263543]

Tsaousides T, Matsuzawa Y, Lebowitz M. Familiarity and prevalence of Facebook use for social
networking among individuals with traumatic brain injury. Brain injury. 2011;25(12):1155-1162.
[PubMed: 21961574]

Dobransky K, Hargittai E. The disability divide in Internet access and use. Information,
Communication & Society. 2006;9(3):313-334.

Fox S, Rainie L. The Web at 25 in the US. Pew Research Center 2014. http://www.pewinternet.org/
2014/02/27/the-web-at-25-in-the-u-s/.

Traumatic Brain Injury Model Systems National data and Statistical Center. TBI Model Systems
Presentation 2016. http://www.thindsc.org. Accessed June 24, 2016.

Israel GD. Determining sample size: University of Florida Cooperative Extension Service, Institute
of Food and Agriculture Sciences, EDIS; 1992.

Traumatic Brain Injury Model Systems National Data and Statistical Center. Traumatic Brain
Injury Model Systems National Database Syllabus. 2009; http://www.thindsc.org. Accessed June
24, 2016.

NCDDR. NCDDR Survey 2000: Computer and Internet Use. The Research Exchange. 2001;6(1).
http://www.ncddr.org/cgi-bin/pdfexit.cgi?url=/products/researchexchange/v06n01/V6N1.pdf.
Ellison NB, Steinfield C, Lampe C. The benefits of Facebook “friends:” Social capital and college
students’ use of online social network sites. Journal of Computer-Mediated Communication.
2007;12(4):1143-1168.

File T, Ryan C. Computer and Internet use in the United States: 2013. American Community
Survey Reports. 2014.

J Head Trauma Rehabil. Author manuscript; available in PMC 2021 November 16.


http://www.pewinternet.org/2014/02/27/the-web-at-25-in-the-u-s/
http://www.pewinternet.org/2014/02/27/the-web-at-25-in-the-u-s/
http://www.tbindsc.org
http://www.tbindsc.org
http://www.ncddr.org/cgi-bin/pdfexit.cgi?url=/products/researchexchange/v06n01/V6N1.pdf

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baker-Sparr et al.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 12

Rainie L, Fox S. Just-in-time information through mobile connections. Pew Research Center’s
Internet & American Life Project [Internet]. 2012.

Zickuhr K, Smith A. Digital differences. Pew Internet & American Life Project. 2012;13.

Perrin A, Duggan M. Americans’ Internet Access: 2000-2015. Pew Research Center:
Internet Science & Tech. 2015. http://www.pewinternet.org/2015/06/26/americans-internet-
access-2000-2015.

Banjanin N, Banjanin N, Dimitrijevic I, Pantic I. Relationship between internet use and depression:
Focus on physiological mood oscillations, social networking and online addictive behavior.
Computers in Human Behavior. 2015;43(Journal Article):308-312.

Jelenchick LA, Eickhoff JC, Moreno MA. “Facebook depression?” Social networking site use and
depression in older adolescents. Journal of Adolescent Health. 2013;52(1):128-130.

Pantic I, Damjanovic A, Todorovic J, et al. Association between online social networking

and depression in high school students: behavioral physiology viewpoint. Psychiatria Danubina.
2012;24(1.):90-93. [PubMed: 22447092]

Tandoc EC, Ferrucci P, Duffy M. Facebook use, envy, and depression among college students: Is
facebooking depressing? Computers in Human Behavior. 2015;43:139-146.

Géamez-Guadix M, Orue I, Smith PK, Calvete E. Longitudinal and reciprocal relations of
cyberbullying with depression, substance use, and problematic internet use among adolescents.
Journal of Adolescent Health. 2013;53(4):446-452.

Leung L, Lee PS. The influences of information literacy, internet addiction and parenting styles on
internet risks. New Media & Society. 2012;14(1):117-136.

Casale S, Caplan SE, Fioravanti G. Positive metacognitions about Internet use: The mediating

role in the relationship between emotional dysregulation and problematic use. Addictive behaviors.
2016;59:84-88. [PubMed: 27077964]

Li Q, Nan W, Taxer J, Dai W, Zheng Y, Liu X. Problematic Internet Users Show Impaired
Inhibitory Control and Risk Taking with Losses: Evidence from Stop Signal and Mixed Gambles
Tasks. Frontiers in psychology. 2016;7.

Rucker J, Akré C, Berchtold A, Suris JC. Problematic Internet use is associated with substance use
in young adolescents. Acta paediatrica. 2015;104(5):504-507. [PubMed: 25662370]

Suris J-C, Akre C, Piguet C, Ambresin A-E, Zimmermann G, Berchtold A. Is Internet

use unhealthy? A cross-sectional study of adolescent Internet overuse. Swiss Med WKkly.
2014;144:w14061. [PubMed: 25474244]

Wartberg L, Brunner R, Kriston L, et al. Psychopathological factors associated with problematic
alcohol and problematic Internet use in a sample of adolescents in Germany. Psychiatry research.
2016;240:272-277. [PubMed: 27138817]

Wright BA. Physical disability - A psychosocial approach: HarperCollins Publishers; 1983.

J Head Trauma Rehabil. Author manuscript; available in PMC 2021 November 16.


http://www.pewinternet.org/2015/06/26/americans-internet-access-2000-2015
http://www.pewinternet.org/2015/06/26/americans-internet-access-2000-2015

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Baker-Sparr et al. Page 13

Table 1

Demographic & injury characteristics among internet non-users, low, medium, and high users

Non-users Low users (<1hr/day) Medium users (1-2hr/day) High users (3+hrs/day)
n=87(25.8%) n =103 (30.6%) n =70 (20.8%) n =77 (22.8%)
Age Groups % % % %
18-29 years 2.9 324 235 41.2
30-49 years 245 28.2 20.9 26.4
50-64 years 26.3 32.6 24.2 16.8
65 years and older 54.2 322 10.2 34
Sex
Male 26.5 31.9 20.2 214
Female 24.2 27.3 22.2 26.3
Race
White 23.8 32.6 211 22.6
Non-white 329 23.7 19.7 23.7
Years Post-Injury
1 20.4 33.0 233 233
2 235 32.7 16.3 27.6
5 30.6 30.6 26.4 125
10 52.6 211 5.3 211
15 233 23.3 23.3 30.2
20 50 50 0 0
Community Type *
Rural 36.3 29.4 15.7 18.6
Suburban 13.8 36.2 25 25
Urban 30 26.4 20 23.6
Education **
Less than HS 43.8 21.9 15.6 18.8
HS Diploma/GED 40.5 30.6 11.6 17.4
Some College/Associates 17 33 29.2 20.8
College degree 6.8 329 24.7 35.6
Employment Status >
Employed 5.1 39 28 28
Unemployed 25 20.8 229 31.3
Student 0 0 50 50
Retired 454 29.1 10.6 14.9
Other 211 31.6 31.6 15.8
Total Family Income *
Less than $25K 38.6 272 15.8 18.4
$25,000 — $49,999 31.3 30 175 213
$50,000 — $99,999 10.1 39.1 26.1 24.6
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Non-users
n =87 (25.8%)

Low users (<1hr/day)
n =103 (30.6%)

Medium users (1-2hr/day)
n =70 (20.8%)

High users (3+hrs/day)
n =77 (22.8%)

$100,000 or more

Cause of Injury >
Vehicular
Violence
Falls
Other
Associated Injury - SCI
No
Yes
Days to Follow Commands (mean, SD)

Days in PTA (mean, SD)

8.8

17.7
34.4
43.9
19.4

255
333
6.1(11.2)
20.2 (18.2)

29.4

32.8
25
30.5
22.6

308
26.7
6.2(9.8)
21.9 (20.2)

324

245
9.4
11

35.5

21.2
13.3
7.3(21.9)
22.1(30.6)

29.4

25
31.3
14.6
22.6

224
26.7
6.8 (11.7)
22.2 (19.3)

*
p<0.05

*ok

p<0.01
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Social and non-social online activities among internet users with TBI

Table 2

n =250

SOCIAL ACTIVITIES %

Send or read email 87.7
Use a social networking site 72.2
Make a video phone call 40.5
Post comments on message boards 35.7
Send photos to people using photo-sharing websites 321
Play games with other people online 30.6
Use an online dating website 115
NON-SOCIAL ACTIVITIES %

Look online for general information (e.g. news, weather) 87.7
Search online for a map or driving directions 74.6
Shop for or purchase a product online 70.2
Go online for no particular reason 69.4
Look up information about a hobby or interest 69

Online banking (e.g. pay bills, check account balance) 64.7
Look up health information 64.3
Look up how-to or repair information online 63.1
Watch TV or movies online 61.5
Look up information about resources specific to brain injury 421
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Table 3

Mobile online activities among internet users with TBI

n =250
%

Send or read email 63

Get directions, recommendations related to your present location 57.6

Send a photo or video to someone 55.9
Access a social networking site 55.9
Wiatch a video, such as on YouTube 46.2
Post a photo of video online 45.4
Online banking (e.g. pay bills, check account balance) 41.6
Participate in a video call 24.8
Play a game with someone else online 22.7
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Table 4

Reasons for non-use of internet among persons with TBI

n =250
%
Don’t need it/Not interested 46.4
No access to a computer 16.7
Lack of technical knowledge 16.7
Cost of internet service 7.1
Anticipated difficulty or negative experience 4.8
Other 3.6
Cost of device and/or other equipment 2.4
Motor limitations 1.2
Visual limitations 1.2
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Table 5

Demographic comparisons between internet users in TBI and general population groups

Internet users with TBI  Internet users without TBI

(general population)

N=250 (74.2%) n=2583 (83.8%)
% %
Age Groups
18-29 years 97.1 93.3
*30-49 years 773 90.2
*'50-64 years 73.7 86.4
65 years and older 45.8 59.3
Sex
“Male 745 83.7
““Female 75.8 83.9
Race
“White 76.6 83.8
*Non-white 68.8 84.1
Current Residence
Private Residence 76.1
Other 41.7
Community Type
“Rural 63.7 80
Suburban 87.1 83.7
“Urban 712 85.8
Primary person living with
Alone 65.5
Spouse/SO 79.6
With Others 729
Education
Less than HS 56.3 51.6
**HS Diploma/GED 61.2 76.4
*Some College/Associates 83 89.4
College degree 93.2 96.3
Employment Status
Employed 95 92.1
Unemployed 77.1 72
Student 100
Retired 55.3
Other 78.9

Total Family Income
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Internet users with TBI

Nn=250 (74.2%)

Internet users without TBI
(general population)

n=2583 (83.8%)

Less than $25K 61.4 68.3
"$25,000 — $49,999 716 81.1
$50,000 — $99,999 89.9 94.1
**$100,000 or more 91.2 97.8
*
p<0.05
A
p<0.01

J Head Trauma Rehabil. Author manuscript; available in PMC 2021 November 16.

Page 19



	Abstract
	INTRODUCTION
	METHODS
	Participants
	Measures
	Demographics
	Injury characteristics
	Internet usage

	Procedure
	Data analysis

	RESULTS
	Demographics & injury characteristics
	Internet access
	Type and frequency of internet usage
	Social media use
	Mobile internet use
	Barriers and facilitators of internet use
	Attitudes regarding social media use
	Internet non-users with TBI
	Demographic comparisons with general population

	DISCUSSION
	CONCLUSION
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

