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Virtual Socialization in Adults With Spina Bifida

Wendy M. Chan, Brad E. Dicianno, MD
Objective: To use spina bifida (SB) as a model of chronic physical disability to study the
associations of virtual socialization, friendships, and quality of life (QOL) in adults.
Design: Cross-sectional survey.
Setting: Subjects were recruited from residential living facilities, outpatient clinics, and
he University of Pittsburgh Medical Center (UPMC) research registry.
atients: Inclusion criteria were age between 18 and 80 years and clinical diagnoses of SB

cystica (myelomeningocele) and hydrocephalus. The exclusion criterion was the diagnosis
of SB occulta. Sixty-three eligible adults were enrolled, and all completed the study.
Methods: The survey via questionnaire was performed in person or over the telephone.
Main Outcome Measurements: Data collected included the World Health Organi-
zation’s Medical Outcomes Study 26-item Short Form, Economic Self-Sufficiency from the
Craig Handicap Assessment and Reporting Technique Short Form, virtual socializing
habits, and number of friends. Three linear regression models were performed, each with a
unique dependent variable: number of friends, psychological QOL, or social QOL. The
following independent variables were included in all models: age, gender, ethnicity,
economic self-sufficiency, marital status, education level, lesion level, health status, user
group, collection method, and time spent virtually socializing. In addition, each regression
model included the dependent variables from the other 2 models in its independent
variables.
Results: Increased degree of virtual socialization (VS) was associated with a greater
number of friends (P � .003, r � .684). Mean (standard deviation) numbers of friends by
VS groups were the following: users, n � 4.9 � 2.7; semi-users, n � 3.8 � 2.7; and
nonusers, n � 2.1 � 2.3, which represent a 2.3 times greater number of friends between the
users and nonusers. The effect of virtual socialization on QOL was also positive, however,
not statistically significant.
Conclusions: People with chronic physical disabilities, such as SB, are at high risk for
peer rejection and long-term social avoidance. Users of the most immersive forms of virtual
socialization, have more real world friends than both semi-users and nonusers. Any form of
VS, whether immersive or real time, may improve the opportunity for meaningful social
encounters. Prospective intervention studies are needed to elucidate whether a causal
positive relationship between virtual socialization and friendships exists. Further research is
needed to clarify virtual socialization’s impact on QOL; however, the upward trend in all 4
domains of QOL across user groups suggests similar potential benefits.

PM R 2011;3:219-225

INTRODUCTION

Having a chronic physical disability affects many aspects of a person’s life beyond his or her
general health [1]. Myelomeningocele, one form of spina bifida (SB), is commonly associ-
ated with hydrocephalus, Chiari II malformation, diminished or absent sensation or motor
function in the lower limbs, and impaired bowel and bladder control [2]. Hydrocephalus
has also been found to be related to cognitive and behavioral impairments [3].

For several reasons, socialization and relationships with peers may be affected by the
ognitive and physical impairments seen in SB. Many people with SB rely on some form of
ssistive technology for mobility, such as wheelchairs, crutches, or orthoses. Irrespective of
he type of assistive technology used, restricted mobility has been linked to poor social

ntegration [4,5]. Executive function, memory, learning, and intelligence quotient (IQ) are

PM&R © 2011 by the American Academy of Physical Me
1934-1482/11/$36.00

Printed in U.S.A. D
W.M.C. University at Buffalo School of Med-
icine and Biomedical Sciences, Buffalo, NY.
Disclosure: nothing to disclose

B.E.D. Adult Spina Bifida Clinic, Department
of Physical Medicine and Rehabilitation, Uni-
versity of Pittsburgh School of Medicine, 201
Kaufmann Building, 3471 5th Avenue, Pitts-
burgh, PA 152130; VA Pittsburgh HealthCare
System, Pittsburgh, PA. Address correspon-
dence to B.E.D.; e-mail: dicianno@pitt.edu
Disclosure: 8A, director of the RREMS, which
helped fund this study

Disclosure Key can be found on the Table of
Contents and at www.pmrjournal.org

This research benefited from the support of
Annmarie Kelleher MS, OTR/L, ATP, CCRP,
and Stacy Eckstein BS, MT(ASCP) from the
Human Engineering Research Laboratories.
Submitted for publication August 10, 2010;
accepted December 1.

dicine and Rehabilitation
Vol. 3, 219-225, March 2011

OI: 10.1016/j.pmrj.2010.12.002
219

mailto:dicianno@pitt.edu
http://www.pmrjournal.org


n
r

t
s
b
v

220 Chan and Dicianno VIRTUAL SOCIALIZATION IN ADULT SPINA BIFIDA
often impaired in this population [6,7]. Verbal IQ typically
remains intact, but, in combination with a subnormal IQ, a
disorder known as “cocktail party syndrome” may present.
This type of behavior pattern turns language into a “vehicle
for social contact rather than an exchange of ideas” [8]. The
speaker appears chatty and articulate in conversation al-
though the content of his or her speech is superficial or
inappropriate for the context. The etiology of cocktail party
syndrome is believed to be due, in part, to parental encour-
agement and the lack of or inability to perceive negative
reinforcement by peers during childhood development [9].
The communication disorders seen in SB can lead to peer
rejection and increased risk of psychological and social ad-
justment problems [10]. Of caretakers of children with de-
velopmental disorders, 47.5% reported that their child did
not have even one close friend [11]. Holmbeck et al [12]
found that the social development difficulties in SB were
enduring: children with SB had fewer friends compared with
their peers, and this trend continued into adolescence. Peer
acceptance in youth is an important predictor of social ad-
justment in adulthood. Poorly accepted individuals have a
higher incidence of criminality, psychopathology, and early
termination of education. Results of studies have shown that
an association exists between peer acceptance and adult
psychopathologic conditions, including conduct disorders,
neurosis, schizophrenia, and alcoholism. Criminal records
for adults who were classified as poorly accepted children
range from 10%-50%, depending on the study and the
gender of the child [13]. Dropout rates in poorly accepted
girls and boys are 4-5 times greater than their highly accepted
peers [14].

In light of the social disadvantages of people with SB, it is
ot surprising that their social integration level is markedly
educed compared with their able-bodied peers [15]. The

reduced social competence and peer social engagement of
people with mobility impairments also have been negatively
associated with quality of life (QOL) [16]. Children with SB
and hydrocephalus were found to have a Child Health Re-
lated QOL score one full standard deviation (SD) below
children with other disabilities; however, if the children had
family and peer support, then QOL was significantly im-
proved [17-19]. Therefore, it is likely that the social integra-
tion and QOL score discrepancy between able-bodied people
and some people with SB is a secondary effect of their
disability and results from a combination of limited positive
family support, social isolation, and impaired cognitive abil-
ities.

Exciting advances in immersive technology offer virtual
socialization opportunities that may improve the QOL and
social integration of people with disabilities. Massively mul-
tiplayer online role-playing games (MMORPG), social net-
working sites, and voice and text chatting programs allow
users to interact with others in real time. In virtual worlds

such as World of Warcraft (Blizzard Entertainment, Irvine, t
CA) and Second Life (Linden Lab, San Francisco, CA), users
are able to explore; meet other live players; socialize; partic-
ipate in individual and group activities, such as quests and
raids; and engage in commerce [20,21]. The group raids of
the MMORPG World of Warcraft have been described as
“phenomenologically intense, emotionally compelling, and
deeply connected with self-esteem and group membership”
and create “a social solidarity,” and can “serve as an important
moment in the biographies of individual players” [22]. The
collaboration of players who complete difficult in-game tasks
is “highly generative of trust and belonging.” [23]. Currently,
research is being conducted at the University of Texas at
Dallas Center for Brain Health, to evaluate how patients with
Asperger syndrome (AS) respond to social interactions in the
online community of Second Life. Preliminary findings indi-
cate that the participants in the program have learned “social
appropriateness” and have increased confidence [24]. Else-
where, such as in the AS Interactive Project funded by the
Shirley Foundation, social scenarios in virtual environments
are being used by adolescents and adults with AS to teach
them social skills relevant to social interaction in public
situations [25]. Other forms of virtual socialization include
social networking sites such as Facebook and Twitter, which
provide a framework for online relationships among people
of an individual network. These types of Web sites provide
users with tools such as instant messaging, personal profile
pages, the ability to “friend” other users or join interest
groups, and real-time status updates to share their ideas with
other people [26]. Programs like Skype, Ventrilo, and AIM
are typically less media-rich tools of virtual socialization that
allow users to communicate with specific individuals in real
time through combinations of video, voice, or text chats over
the Internet. Many newer versions of these programs have
features that allow them to be used concurrently with online
games or social networking sites to enhance user communi-
cation [27].

In this study, we used SB as a model of chronic physical
disability to study the associations of virtual socialization,
friendships, and QOL in adults. Our decision to examine the
adult population was 2-fold. First, the increased life expec-
tancy of patients with SB is a relatively new medical advance-
ment and, as such, necessitates more research that focuses on
the increasing number of individuals who are living well into
adulthood [28]. Second, the primary outcomes measured in
this study are reflective of the individual’s psychosocial de-
velopment that culminates from years of life experiences.
Results of research have shown that personality becomes
more clearly defined and stable with increasing age [29]. In
his study, we hypothesized that higher degrees of virtual
ocialization by the user contribute significantly to the num-
er of friends. We also hypothesized that higher degrees of
irtual socialization by the user would contribute positively

o psychological and social QOL scores.
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METHODS

This study was approved by the Institutional Review Board of
the University of Pittsburgh. Subjects were recruited from
independent living facilities, outpatient clinics, and the Uni-
versity of Pittsburgh Medical Center (UPMC) research regis-
try. Inclusion criteria were age between 18 and 80 years and
clinical diagnoses of SB cystica (myelomeningocele) and hy-
drocephalus. The exclusion criterion was the diagnosis of SB
occulta, because functional and cognitive deficits are often
minimal. Participants completed a questionnaire in 1 of 2
ways: either over the telephone or during an in-person inter-
view.

The questionnaire contained questions on the partici-
pant’s background, virtual socializing habits, number of
friends, economic self-sufficiency (ESS), health, and QOL.
Questions on the participant’s background included level of
SB, marital status, and education. The items in the virtual
socialization section focused on what types, if any, of virtual
socialization were used as well as the amount of time engaged
in these types of online interactions. The number of friends a
participant had was defined as the total number of nonrela-
tive friends that the individual socialized with in a meaning-
ful way either in person, over the telephone, or by mail
outside of a business, organizational, or educational setting at
least once a month. If the number of friends reported seemed
excessively high, then the participant was asked to describe
the social settings and types of interactions shared together so
that the researcher could help them differentiate friends from
associates. Online friendships were not included in this num-
ber. ESS was measured by using a domain of the Craig
Handicap Assessment and Reporting Technique Short Form,
a reporting tool that assesses the extent to which impairments
and disabilities result in handicaps. The ESS domain mea-
sures the “ability to sustain customary socioeconomic activity
and independence” by using an algorithm that examines
household income in the context of family size, major med-
ical expenses, and current U.S. poverty guidelines. It should
be noted that household income includes outside funding
sources, such as disability benefits, charity, and family sup-
port. A maximum score of 100 points is possible, which
correlates to the typical performance of the average individ-
ual without a disability [30]. The health score was derived
from the World Health Organization’s Medical Outcomes
Study 26-item Short Form (WHOQOL-BREF) questionnaire,
which asks participants to rate their overall health satisfac-
tion over the past 2 weeks on a 1 (very dissatisfied) to 5 (very
satisfied) scale. QOL is a subjective assessment of well-being
and reflects the discongruity between a person’s present
circumstances and the person’s hopes and expectations.

A detailed QOL profile was obtained by using the WHO-
QOL-BREF. This questionnaire examines the individual’s
perception of their QOL across 4 broad domains: physical
health, psychological health, social relationships, and envi-

ronment in the context of their “culture and value systems,
personal goals, standards and concerns” [31,32]. We were
particularly interested in the social and psychological do-
mains of QOL in this study. The social QOL domain explores
personal relationships, social support, and sexual activity.
The psychological QOL domain examines positive feelings,
concentration, self-esteem, body image and appearance, and
negative feelings. The raw domain score is calculated by
taking the mean of all items in each domain and multiplying
it by a factor of 4. This number is then transformed to a 0-100
scale to give the domain score.

We assigned participants to 1 of 3 virtual socialization
categories based on their Internet usage habits. We classified
nonusers as people who do not use the Internet to engage in
any type of real-time socializing (ie, chatting or instant mes-
saging) or immersive digital interactions with other humans
(ie, online games or social networking). Nonusers may have
contact with the Internet, but their usage is limited to Web
browsing or using e-mail. We designated semi-users as peo-
ple whose online experience included either real-time social-
izing or immersive digital interactions with others but not
both. We classified users as people whose online experience
included both real-time socializing and immersive digital
interactions with other people.

Statistics

Analyses were conducted by using SPSS (IBM, Somers, NY).
The � values were set at .05. We ran 3 linear regression

odels, each with a unique dependent variable: number of
riends, psychological QOL, or social QOL. The following
ndependent variables were included in all models: age,
ender, ethnicity, ESS, marital status, education level, lesion
evel, health status, user group, collection method, and time
pent virtually socializing. In addition, each regression model
ncluded the dependent variables from the other 2 models in
ts independent variables. Thus, number of friends, psycho-
ogical QOL, and social QOL were included as independent
ariables in the models in which they were not the dependent
ariable. Means (SD), counts, and percentages for variables
ere also calculated for each user group.

RESULTS

Data were collected from a total of 63 participants, however,
data from 4 participants were excluded because their re-
ported numbers of friendships were considered to be outli-
ers. The mean (SD) number of friendships for all participants
was 4.9 � 6.1; the excluded outliers reported more than 1.5
SDs above the mean, and their numbers of friendships ranged
from 15-35. Of the 59 included adults, virtual socialization
user groups were divided into the following: nonusers, n �
23; semi-users, n � 12; users, n � 24. The average (SD) age
was 33.8 � 9.2 years. Women represented 39.0% of the

participants. Two of the participants were Hispanic, and all
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the others were white. The mean ESS score was 61.0 � 25.5.
The majority of participants were single; however, 10.2%
were married, and 1.7% were widowed. Of our study popu-
lation, 67.8% had a high school diploma as their highest
level of education obtained, 8.5% did not have a high
school diploma or general equivalency degree, 15.2% had
their associate’s degree, and 8.5% had a bachelor’s degree
or higher. The median level of SB lesion was at the lumbar
level and ranged from thoracic to sacral. The mean (SD)
self-reported level of health over the previous 2 weeks in
participants was 3.6 � 1.0, which corresponds to the
rating between neutral (3) and good (4) on the WHOQOL-
BREF questionnaire. We conducted 12 of the surveys in
person (20.3%); all others were completed over the tele-
phone. In surveys collected over the telephone, the num-
ber of friendships had a mean (SD) of 3.7 � 2.8. In surveys
collected in person, the number of friends had a mean
(SD) of 3.0 � 2.1. The collection method did not contrib-
ute significantly to any of the dependent variables in this
study (P �.05).

Independent variables, along with their corresponding P
values in the regression models, are shown in Table 1. The
overall fit of the regression model with number of friends as
the dependent variable (Table 2) was significant (P � .003,
r � .684). User group and social QOL were the only inde-
pendent variables that contributed significantly to number of
friends (P � .027 and P � .001, respectively). The overall fit
of the regression model with psychological QOL as the de-

Table 1. User groups, number of friends, QOL, and baseline d

Nonusers Semi-u

N 23 12
Mean (SD) age, y 39.2 � 8.8 29.5 �
Women, n, (%) 6 (26.1) 4 (33.
Non-white, n, (%) 0 (0.0) 1 (8.3
Mean (SD) ESS score 62.8 � 22.9 59.6 �

arried, no. (%) 3 (13.0) 2 (16.
edian education level

(range); % with a
high school diploma
or higher

HS (6th grade to
bachelor’s); 82.6

HS (10th gra
bachelor’s

edian lesion level
(range)

Lumbar (thoracic to
sacral)

Lumbar (tho
sacral)

ean (SD) health score 3.4 � 1.0 3.4 �
ata collected in

person, no. (%)
4 (17.4) 1 (8.3

ean (SD) weekly VS h 0 11.0 �
ean (SD) no. friends 2.1 � 2.3 3.8 �
ean (SD) QOL
QOL psychological 63.8 � 17.5 68.1 �
QOL social 71.4 � 14.8 74.3 �

ser group

OL � quality of life; SD � standard deviation; ESS � economic self-suffic
*Values from Friendship analysis.
†Values from Psychological QOL analysis.
‡Values from Social QOL analysis.

§Indicates statistical significance.
pendent variable (Table 2) was significant (P �.001, r �
.761). Both health status (P � .006) and social QOL (P �
.005) made a significant contribution. The overall fit of the
regression model with social QOL as the dependent variable
(Table 2) was significant (P � .001, r � .798). ESS (P �
.031), number of friends (P � .001), and psychological QOL
(P � .005) also made a significant contribution. Additional
statistics from each regression model are shown in Table 2.

DISCUSSION

Our findings supported the hypothesis that higher levels
of virtual socialization (VS) contribute positively to num-
ber of friends. The mean number of friends for users was
4.9, which was 28.9% higher than for semi-users, who had
a mean of 3.8 friends. The average difference between
nonusers and semi-users of virtual socialization was more
dramatic, from a mean of 2.1 to a mean of 3.8 friends,
which represents an 81.0% difference. Overall, the differ-
ence in mean number of friends between the users and
nonusers was 133%. The likely reason for the more strik-
ing difference between nonusers and users is that any form
of virtual socialization may improve the opportunity for
meaningful social encounters. People with SB may find
social interactions difficult in the nonvirtual world due to
actual or perceived physical limitations by themselves or
by others. Virtual socialization platforms such as Face-
book, Second Life, and World of Warcraft can offer people

raphics

Users P value* P value† P value‡

24
30.7 � 8.2 .135 .571 .066

13 (54.2) .710 .429 .843
1 (4.2) .985 .657 .737

60.0 � 30.0 .556 .509 §.031
1 (4.2) .538 .934 .834

HS (HS to
bachelor’s); 100

.471 .951 .339

to Lumbar (thoracic to
lumbar)

.096 .928 .327

3.9 � 0.8 .956 §.006 .075
7 (29.2) .957 .732 .097

17.9 � 11.9 .378 .890 .132
4.9 � 2.7 — .059 §�.001

75.0 � 11.3 .059 — §.005
77.7 � 13.7 §�.001 §.005 —

§.017 .133 .402
emog

sers

6.9
3)
)
23.0
7)
de to
); 91.7

racic

1.2
)

10.7
2.7

17.8
21.5

iency.
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a safe place to interact with others in a world where there
fewer barriers for “being different.” We believe that the

Table 2. Regression model statistics

Predictors Unstandard

ependent variable: friends*
Age 0.016
Gender �0.013
Ethnicity �0.535
Marital status 0.418
ESS �0.008
Educational level 0.154
Lesion level 1.340
Collection method �0.047
Health status �0.024
Time spent socializing 0.034
Social QOL 0.102
Psychological QOL �0.053
User group 1.227
r .684
R 2 .468
P value of model .003
ependent variable: psychological QOL†

Age �0.131
Gender �2.865
Ethnicity �2.140
Marital status �0.294
ESS 0.045
Educational level 0.069
Lesion level 0.387
Collection method 1.557
Health status 5.929
Time spent socializing �0.028
User group 4.137
Friends �1.455
Social QOL 0.438
r .761
R 2 .579
P value of model �.001
ependent variable: social QOL‡

Age �0.386
Gender �0.665
Ethnicity 1.499
Marital status �0.692
ESS 0.134
Educational level �0.989
Lesion level �3.858
Collection method �6.867
Health status 3.674
Time spent socializing �0.276
Psychological QOL 0.375
User group �2.156
Friends 2.398
r .798
R 2 .637
P value of model �.001

haded values are significant P values.
ESS � economic self-sufficiency; QOL � quality of life.
*More friends predicted by higher Social QOL and higher forms of virtual s
†Higher Psychological QOL predicted by more friends and higher health sta
‡Higher Social QOL predicted by more friends, higher psychological QOL, a
difference in number friends seen between semi-users and
users of VS can be explained by the more subtle difference
in online experience between these 2 groups. Both the

Standard error � t P value

0.044 0.056 0.375 .710
0.690 �0.002 �0.019 .985
0.913 �0.072 �0.586 .561
0.673 0.075 0.620 .538
0.013 �0.073 �0.593 .556
0.212 0.089 0.727 .471
0.787 0.212 1.703 .096
0.863 �0.007 �0.054 .957
0.431 �0.008 �0.055 .956
0.038 0.149 0.891 .378
0.027 0.600 3.821 �.001
0.027 �0.312 �1.941 .059
0.497 0.408 2.468 .017

0.229 �0.075 �0.571 .571
3.586 �0.089 �0.799 .429
4.784 �0.049 �0.447 .657
3.538 �0.009 �0.083 .934
0.068 0.073 0.666 .509
1.116 0.007 0.062 .951
4.251 0.010 0.091 .928
4.509 0.040 0.345 .732
2.076 0.361 2.856 .006
0.199 �0.021 �0.139 .890
2.705 0.234 1.530 .133
0.750 �0.247 �1.941 .059
0.147 0.437 2.975 .005

0.205 �0.223 �1.886 .066
3.341 �0.021 �0.199 .843
4.433 0.034 0.338 .737
3.274 �0.021 �0.211 .834
0.060 0.216 2.232 .031
1.023 �0.097 �0.966 .339
3.893 �0.104 �0.991 .327
4.052 �0.176 �1.695 .097
2.016 0.224 1.823 .075
0.180 �0.208 �1.533 .132
0.126 0.376 2.975 .005
2.548 �0.122 �0.846 .402
0.628 0.408 3.821 �.001

tion.

her ESS.
ized �

ocializa
tus.
semi-user and user groups had access to a network of other
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real people with whom they could freely interact; the user
group, however, had the more robust and immersive
experience because their online activity typically included
an expanded social network and rich multimedia. It is
important to note that the time spent virtually socializing
did not contribute to the number of friendships, which
suggests that any amount of time spent as a user or
semi-user may be significant.

The degree of user group was not found to contribute to
psychological or social QOL. Although not statistically sig-
nificant, an upward trend in the 4 domains of QOL was noted
across all 3 user groups. Our study population had psycho-
logical, social, and environmental QOL domain scores that
were similar to the average scores of those in the general
population [31,32]. Our data are in agreement with previous
studies, which found that most people with SB thought that
their overall QOL was on par with their peers [33,34]. The
only QOL domain of our participants, mean S.D. (66.1 �
15.1) to be lower than that of the general population (70.4 �
14.8) was physical QOL. We reviewed our participant’s
responses in the QOL physical domain from the WHOQOL-
BREF survey and noted that the subjects in our study popu-
lation had a high reliance on daily medical interventions and
were not satisfied with their sleep, mobility, or energy levels.
In the Psychological QOL model, perceived health status was
a significant contributor. The reported value was fairly high
(median of 3.6), particularly in light of the concurrent de-
pressed level of physical QOL expressed by our population.
However, our results confirm previous studies that found
that people with SB perceive their general health to be good,
despite lower scores in many of the objective measurements
of health, for example, physical functioning [35], which
suggests people with SB may not be the most reliable self-
reporters, particularly when asked to quantify their percep-
tions. There appears to be the tendency for their subjective
assessments to be more positive than what the objective
measurements indicate. We believe that this eupeptic subjec-
tivity may have also contributed to the reported high levels of
social and psychological QOL, which makes it difficult to
discern if VS had an effect on these variables.

Our study population had an exceptionally low ESS score,
which indicates an inability to provide for oneself financially
[30]. Many of our participants were either unemployed,
underemployed, or out of the work force entirely; and 44.1%
lived with parents or siblings. Lower levels of education,
transportation difficulties, diminished employment opportu-
nities, social marginalization, and health complications have
all been shown to contribute to the increased risk of poverty
in people with disabilities [36]. James Weisman, vice presi-
dent of the United Spinal Association recently reported that
the unemployment rate for people with disabilities has re-
mained stable for the last 2 decades, at 65% [37]. According
to the Centers for Disease Control and Prevention/National

Center for Health Statistics, 23.1% of adults with disabilities
aged 18-44, 41.6% of those aged 45-64, and 34.2% of those
65 years and older experienced work limitations [38]. Inter-
estingly, although one might expect ESS to have an effect on
access to technology, the ESS score was relatively stable and
low across all user groups, which suggests that users and
semi-users had access to these methods of socializing despite
limited resources.

Age did show a trend across groups, with the mean age of
nonusers being approximately 10 years older than either
semi-users or users. The National Telecommunications and
Information Administration reports that 37.1% of adults
aged 50 years and older access the Internet compared with
63.9% of 24-49 year olds and 65% of 18-24 year olds [39].
Part of this age disparity might be because high-speed Inter-
net was not widely available in this country until the early
1990s. Regardless of the reason for the disparity, age was not
strongly correlated with any of the 3 dependent variables in
this study.

One limitation of this study was that our definition of a
“friend” was fairly detailed and that the number of friends
reported was subjective. We tried to control for this by
having the same researcher conduct all of the surveys. The
researcher would provide participants with verbal clarifica-
tion to this question. Nonetheless, data from 4 participants
were excluded because their reported number of friendships
was more than 1.5 SDs away from the mean. We believe that
these individuals may have had difficulty differentiating
friends from associates. We opted to use the metric of friends
contacted in a month to assess social integration skills, pri-
marily because we believed it was more reflective of mean-
ingful social interactions than other more complex measures
of social integration that include interactions with other types
of people. Solish et al found that although children with SB
had few peer interactions outside of school, they were often
classified as being socially integrated even though many of
their relationships were with family members or caregivers
[11]. Although we used the ESS domain of the Craig Hand-
icap Assessment and Reporting Technique Short Form to
quantify ESS, we opted not to use the social integration
domain of this questionnaire because this test uses the num-
ber of family members or caretakers in the calculation of
social integration scores. We also wanted to avoid awarding
points for nonsubstantial interactions, such as those that
occur when being provided with a caregiver service.

CONCLUSION

People with chronic physical disabilities, such as SB, are at
high risk for peer rejection and long-term social isolation.
Our research is the first we know of to examine friendships
and QOL in this population as a function of online socializing
habits. Virtual socialization may be a contributing factor to
number of friendships, but further research is needed to

determine causality. Our research also shows that users of the
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most immersive forms of virtual socialization have more
real-world friends than do both semi-users and nonusers. For
example, we found that participants who engaged in the
online world of MMORPGs, such as Second Life and World
of Warcraft, reported nearly twice as many real-world friends
as participants who did not use the Internet to virtually
socialize. Further research is also needed to clarify virtual
socialization’s impact on QOL, which was found in this study
to show an upward trend in all 4 domains of QOL as degree
of virtual socialization increased. At the present time, pa-
tients, caretakers, and physicians should recognize virtual
socialization as a potentially important tool to advance social
inclusion of people with SB.
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