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Providing care for children with hydrocephalus re-
quires more than operative interventions. Care-
givers (parents) must be empowered through edu-

cation and social support. Caregiver education about 
hydrocephalus is considered essential in preventing sig-
nificant morbidity and even mortality due to shunt fail-
ure.1,17 The Internet is an evolving tool in caregiver/pa-
tient education.2,8,9,14,19,25,26,31 In a bold statement in 1996, 

Pareras and Martin-Rodriguez33 stated that “the Internet 
is dividing medical professionals, creating two kinds of 
people: those who take advantage of the benefits which 
the information era offers, and those who live in igno-
rance of these benefits.” As recognized then, the Internet 
is a powerful disseminator of medical information and is 
recognized by neurosurgeons as an important adjunct to 
their practice.23,27,31,33 This is especially relevant to hydro-
cephalus; as early as 2001, hydrocephalus possessed the 
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Results. Computer use (94.6%), Internet use (91.7%), smartphone use (56.9%), and Internet research on hy-
drocephalus (81.9%) were prevalent. However, for each of these four utilizations there was significantly lower ac-
cess by caregivers of minority races (p = 0.04, 0.03, 0.002, and < 0.0001, respectively), lower income (p = 0.02, 
0.01, < 0.0001, and < 0.0001, respectively), and lower level of education (p = 0.001, 0.002, < 0.0001, and 0.001, 
respectively). Personal use of social media was prevalent (95.1% of all Internet users) with use being more prevalent 
among less-educated than higher-educated caregivers (p = 0.017). Hydrocephalus-related social media use (59.5% of 
Internet users) was not associated with socioeconomic factors. For hydrocephalus education on the Internet, caregiv-
ers chose information websites such as Wikipedia or the Hydrocephalus Association as preferred platforms; these 
preferences were followed by use of social media websites. Facebook and YouTube were the preferred social media 
platforms for personal and hydrocephalus-related use. Parents indicate moderate skepticism about the trustworthi-
ness of the Internet; only 21.7% always trust the online sources. Most parents (89.8%) say that they would visit 
neurosurgeon-recommended websites. Of Internet-using caregivers, 28.6% use the Internet or social media to find 
hydrocephalus support groups, and 34.8% have used the Internet to communicate with other caregivers who have 
children with similar conditions.

Conclusions. Technology hardware, the Internet, and social media are widely used with some skepticism by par-
ents of children with shunted hydrocephalus. Caregivers are interested in physician-recommended Internet resources. 
Socioeconomic factors including race, income, and level of education reveal a disparity in access to some of these 
resources, although all groups have relatively high use. Unlike typical technology use, social media use is breaking 
down the digital divide among ethnic and socioeconomic groups. 
(http://thejns.org/doi/abs/10.3171/2012.9.PEDS12208)

Key Words      •      health communication      •      hydrocephalus      •      Internet      •       
Web 2.0      •      social media

Abbreviations used in this paper: GED = General Educational 
Development; HINTS = Health Information National Trends Sur-
vey; RSS = rich site summary (or really simple syndication).

This article contains some figures that are displayed in color 
online but in black-and-white in the print edition. 

Unauthenticated | Downloaded 03/06/22 05:45 AM UTC



J Neurosurg: Pediatrics / Volume 11 / January 2013

Hydrocephalus-related Internet use

27

highest quality information on the Internet of all neuro-
surgery topics.7

Recently, the Internet evolved from Web 1.0, de-
scribed as “static content,” into Web 2.0, which supports 
“active user involvement” and is a “participatory web.”14 
Web 2.0 functions include social networking, blogging, 
applications, and multimedia sites such as YouTube.19 
With the evolution of the Internet, physicians, caregiv-
ers, and patients are now interconnected in new, dynamic 
ways. Traditional Web 1.0 functionality provided a stream 
of information from one source to many consumers; Web 
2.0 promotes equal sharing of information among all and 
creates a collective intelligence.14

By 2011, technology and Internet use were prevalent 
in the United States, with 74% of adults regularly using 
the Internet,8 65% of Internet users accessing at least one 
social networking site,30 and 59% of all adults using the 
Internet to search for health information (80% of all In-
ternet users).8 This makes searching for health care–relat-
ed information the third most common online activity.41 
Internet research by caregivers about their child’s condi-
tion shapes their interactions with physicians.40 Often, 
caregivers do not disclose their Internet searches to their 
physicians.2,38 While physicians are the preferred source 
of information,9,13,22,35,40 in reality, caregivers turn to the 
Internet for answers first, especially for rare and chronic 
conditions.9,13

While Internet use is becoming nearly universal, the 
Pew Internet and American Life Project,8,11,18,36 Health 
Information National Trends Survey (HINTS),22,26,28 and 
disease-specific studies2,6,20,34,37,39 have found that so-
cioeconomic disparities create a digital divide between 
patient populations. Interestingly, use of social media is 
reported to permeate all race, economic, and educational 
strata.5,12,30 As the Internet and social media become more 
intertwined with patient care, physicians must understand 
how caregivers use the Internet to enhance their health 
care experience and recognize any socioeconomic dis-
parities.

Methods

Patient Population and Data Collection

Following institutional review board approval, a 
prospective survey study on Internet and technology use 
among caregivers of patients with shunted hydrocepha-
lus was conducted through the pediatric neurosurgical 
clinics at Children’s of Alabama from October 26, 2010, 
through July 26, 2011. The term “caregiver” is used to 
refer to all parents or other legal guardians. For the pur-
poses of the study, the term “e-caregiver” is defined as a 
caregiver who uses the Internet. Children’s of Alabama 
serves a shunted hydrocephalus population of 3000 pa-
tients who have received shunts for hydrocephalus treat-
ment. According to a public health survey specialist, a 
survey of 10% of this population was estimated to be 
representative of the group. Therefore, 300 caregivers 
were surveyed over the study period. Participants were 
recruited if the following eligibility criteria were met: 1) 
previously diagnosed shunted hydrocephalus and 2) pres-

ence of a parent or legal guardian in clinic who could 
speak and read English.

Caregivers were approached regarding participa-
tion during routine neurosurgery follow-up visits. After 
receiving instruction from the study team member, the 
caregiver completed the written survey. The survey was 
completed in a written rather than electronic format to 
eliminate any technology education bias.

Survey Design
The Internet Usage Survey was designed by the study 

team, which included an attending neurosurgeon, resident, 
research assistant, and public health specialist with exper-
tise in survey design. The survey contained 29 questions 
utilizing Likert scales,29 multiple choice, and free text re-
sponse styles. The mean response rate to the individual 
questions was 96.0% (range 83.6%–100%) with one ques-
tion response rate as an outlier at 65.4%. The questions 
were categorized under “Computer Usage,” “Internet Us-
age,” “Hydrocephalus and Shunts,” “Social Networking, 
Blogs, and YouTube,” “Hydrocephalus Support Groups,” 
and “Personal Information.” If the participants answered 
“no” to using the Internet, then they were asked to skip to 
the “Personal Information” section. Although the survey 
was administered in a written format, it was designed us-
ing SurveyMonkey (http://www.surveymonkey.com/), a 
website that allows users to design a survey, collect re-
sponses, and analyze the results.

After a pilot survey was completed by 34 partici-
pants, we determined that 6 questions were unclear and 
those were reformatted. After reformatting of the survey, 
an additional 266 caregivers were surveyed. The 6 ques-
tions that were unclear were eliminated and not analyzed. 
Therefore, for the 23 questions that were not reformatted, 
the total number of analyzed surveys was 300. For the 
6 questions that were reformatted, the number analyzed 
was 266.

Under the personal information section, participants 
were asked for information regarding their child’s hydro-
cephalus history as well as household socioeconomic in-
formation. Using ZIP codes and 2000 Census Data (http://
www.census.gov), geographic location was defined as ur-
ban or rural. Additional patient demographics determined 
by chart review were age, gender, race, insurance status, 
and etiology of hydrocephalus. Categories of hydrocepha-
lus etiology defined in protocols from the Hydrocephalus 
Clinical Research Network were used.

For the purposes of this study, social media users 
were defined as participants who used at least one form 
of social media and “strongly liked,” “liked,” or were 
“neutral” about it. Participants who did not report using 
any form of social media or only “disliked” or “strongly 
disliked” social media were not considered users of social 
media. Specific social media were chosen for questions 
with the intention of including the most frequently used 
media in the general population (Table 1).

Statistical Analysis
The data from the SurveyMonkey database were im-

ported into SAS Statistical Software (SAS Institute, Inc.) 
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for further management and analysis. The socioeconomic 
characteristics of the caregivers and the children with 
shunted hydrocephalus were summarized using means 
for continuous variables and percentages for categorical 
variables. The differences among the categorical vari-
ables were tested using the chi-square test or the Fisher 
exact test, and the differences between the continuous 
variables were tested with the Student t-test. Statistical 
significance was defined as p < 0.05.

Results
Caregiver and Patient Characteristics

Over the 9-month prospective study period, 300 care-
givers of children with shunted hydrocephalus completed 
an Internet Usage Survey in the neurosurgical clinics of 5 
surgeons and a multidisciplinary spina bifida clinic. De-
mographic characteristics of the caregivers are presented 
in Table 2. The mean age was 36.7 ± 10.4 years. Educa-
tion levels were diverse and well distributed; 50.2% of the 
caregivers had completed a technical diploma, bachelor’s 
degree, or higher level of education, and only 10.2% had 
failed to complete high school or a GED. Household year-
ly income was also evenly distributed, with the major-
ity (84.3%) above the poverty line of $10,800. However, 
most households (63.6%) made $50,000 or less per year. 
Two adults occupied the majority of households (66.3%), 
while 18.7% were single-parent households. Most fami-
lies (63.3%) lived in a rural setting as defined by census 
definitions.

Patient demographic characteristics are presented in 
Table 3. Patients were mostly Caucasian (65.7%) and Af-
rican American (32.3%) with very few Hispanic or Asian 
patients (English-language speaking was required for 
completion of the survey). Insurance status was classified 
as either government (Medicaid or Medicare) or private, 

TABLE 1: Definitions of specific social media analyzed in this study

Social Media Founded Description or Mission Statement* Web Address

blogs late 1990s “a personal journal published on the World Wide Web consisting of discrete entries (“posts”) 
  … Blogs are usually the work of a single individual, occasionally of a small group, and  
  often are themed on a single subject.”†

not applicable

Myspace 2003 “a leading social entertainment destination powered by the passions of fans. Aimed at a Gen  
  Y audience, Myspace drives social interaction by providing a highly personalized experi- 
  ence around entertainment and connecting people to the music, celebrities, TV, movies,  
  and games that they love.”

http://www.myspace.com

Facebook 2004 “to give people the power to share and make the world more open and connected.” “Millions  
  of people use Facebook everyday to keep up with friends, upload an unlimited number of  
  photos, share links and videos, and learn more about the people they meet.”

https://www.facebook.com

YouTube 2005 “allows billions of people to discover, watch and share originally-created videos. YouTube  
  provides a forum for people to connect, inform, and inspire others across the globe and  
  acts as a distribution platform for original content creators and advertisers large and small.”

http://www.youtube.com

Twitter 2006 “To instantly connect people everywhere to what’s most important to them.” “Twitter is a real- 
  time information network that connects you to the latest stories, ideas, opinions and news  
  about what you find interesting.”

http://twitter.com

*  Quotations are from the mission statement of the site.
†  Because blogs are not a specific website, the description is taken from Wikipedia (http://www.wikipedia.org).

TABLE 2: Characteristics of 300 caregivers of children with 
shunted hydrocephalus*

Characteristic Value

mean age of caregiver in yrs 36.7 ± 10.4
highest level of education of caregiver (n = 293)
  did not complete high school or GED 30 (10.2)
  high school or GED 116 (39.6)
  technical degree or 2-yr college 67 (22.9)
  bachelor’s degree 48 (16.4)
  graduate degree 32 (10.9)
household yearly income in $ (n = 280)
  0–10,800 44 (15.7)
  10,801–50,000 134 (47.9)
  50,001–75,000 44 (15.7)
  75,001–100,000 32 (11.4)
  >100,000 26 (9.3)
no. of adults in household (n = 294)
  1 55 (18.7)
  2 195 (66.3)
  3 25 (8.5)
  4 13 (4.4)
  5 or more 6 (2.0)
geographic location (n = 289)  
  urban 106 (36.7)
  rural 183 (63.3)

*  Values indicate numbers of caregivers (%) unless otherwise indi-
cated. Numbers of respondents are indicated for each category. Mean 
values are given ± SD.
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with the majority having government insurance (56.0%). 
Ages of the children ranged from 0 to 21 years with a 
mean of just over 8 years. The most common etiologies 
of hydrocephalus were myelomeningocele (27.7%) and 
posthemorrhagic hydrocephalus of prematurity (27.4%). 
Children had had shunts in place for hydrocephalus for an 
average of 7 years, and most children had had few device 
revisions; 57.8% had undergone 0–2 revisions and only 
14.3% had undergone more than 6 shunt revisions.

Technology Hardware, Internet, and Social Media  
Personal Use

The majority of caregivers owned computers, digital 
music players, and smartphones. Most (94.6%) used com-
puters, and 86.7% had a computer at home. More caregiv-
ers had access to an iPod or digital music player (70.3%) 
than a smartphone (56.9%).

The majority (91.7%) of caregivers surveyed used the 
Internet (e-caregivers), and 90.3% of e-caregivers had ac-
cess at home. Most e-caregivers (62.8%) used the Internet 
7 days a week, and 83.0% used the Internet most days 
of the week (4 or more days). E-caregivers indicated that 
they most frequently accessed the Internet on their home 
computer, followed by their smartphone. Work and public 
(library) computers were used less frequently.

Most e-caregivers (95.1%) accessed at least one form 
of social media. Of the social media sites, Facebook 
(76.5% “like” or “strongly like”) and YouTube (75.2% 
“like” or “strongly like”) were the most commonly used. 
Blogs, Myspace, and Twitter were less commonly used. 
Myspace initiated the most negative responses (18.4% 
“dislike” or “strongly dislike”), and most e-caregivers 
(51.3%) had never used Twitter.

There was socioeconomic disparity in computer, 
smartphone, and Internet use associated with race, in-
come, and education. More Caucasians than African 
Americans used computers (97.4% vs 88.5%, respective-
ly; p = 0.04), smartphones (63.1% vs 46.3%, respectively; 
p = 0.002), and the Internet (94.9% vs 85.4%, respective-
ly; p = 0.03). As household yearly income increased, com-
puter (p = 0.02), smartphone (p < 0.0001), and Internet 
(p = 0.01) use also increased. For example, all caregiv-
ers earning more than $75,000 annually used the Internet 
in comparison with only 84.1% of those whose earnings 
were below the poverty line (p = 0.01). Lastly, higher 
levels of educational achievement correlated with higher 
levels of computer (p = 0.001), smartphone (p < 0.0001), 
and Internet use (p = 0.002). For example, 79.2% of care-
givers who had completed a bachelor’s degree owned a 
smartphone compared with only 30.0% of those who had 
not completed high school or the GED, and all caregiv-
ers who completed a bachelor’s degree used the Internet 
compared with only 73.3% who had not completed high 
school or an equivalency program. There was no associa-
tion of computer, smartphone, or Internet use with geo-
graphic location (urban vs rural), age of the caregiver, or 
number of adults in the household (single parent).

While social media use was prevalent among all 
socioeconomic groups, it only correlated with level of 
education. Interestingly, social media use was nearly 
universal among those with high school level and below 
education (99.1%) compared with more highly educated 
e-caregivers (92.1%) (p = 0.017). Among e-caregivers, 
social media use was not associated with race, income, 
geographic location (urban vs rural), age of the parent, or 
number of adults in the household (single parent).

Hydrocephalus-Related Internet and Social Media Use
The majority (81.9%) of e-caregivers (75.3% of all 

caregivers) reported searching for hydrocephalus-related 

TABLE 3: Characteristics of 300 children with shunted  
hydrocephalus*

Characteristic Value

mean age (yrs) 8.2 ± 5.8
sex  (n = 300)
  male 166 (55.3)
  female 134 (44.7)
race (n = 297)
  Caucasian 195 (65.7)
  African American 96 (32.3)
  Hispanic 3 (1.0)
  Asian 2 (0.7)
  other 1 (0.3)
insurance status (n = 300)
  government 168 (56.0)
  private 132 (44.0)
etiology of hydrocephalus (n = 300)
  myelomeningocele 82 (27.3)
  PHHP 81 (27.0)
  other congenital 31 (10.3)
  communicating congenital 25 (8.3)
  status post–head injury 14 (4.7)
  aqueductal stenosis 14 (4.7)
  posterior fossa cyst or Dandy-Walker malformation 12 (4.0)
  spontaneous ICH, IVH, or SAH 11 (3.7)
  other intracranial cyst 9 (3.0)
  infection 9 (3.0)
  pseudotumor cerebri 4 (1.3)
  posterior fossa tumor 4 (1.3)
  encephalocele 3 (1.0)
  supratentorial tumor 1 (0.3)
no. of shunt surgeries (n = 294) 
  0–2 170 (57.8)
  3–6 82 (27.9)
  7–9 14 (4.8)
  10 or more 28 (9.5)
mean no. of yrs w/ shunt 7.3 ± 5.7

*  Values indicate numbers of patients (%) unless otherwise indicated. 
Numbers of respondents are indicated for each category. Mean values 
are given ± SD. Abbreviations: ICH = intracranial hemorrhage; IVH = 
intraventricular hemorrhage; PHHP = posthemorrhagic hydrocephalus 
of prematurity; SAH = subarachnoid hemorrhage.
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information online, and, although nearly all e-caregivers 
used social media for personal purposes, only 59.5% 
used social media for hydrocephalus-related purposes. 
Most e-caregivers (85.8%) found the Internet somewhat 
or very helpful in learning about hydrocephalus (Fig. 
1A). Of note, 89.8% of e-caregivers expressed interest in 
guidance from their neurosurgeon about which online re-
sources to use (Fig. 1B). Only 9.4% responded that they 
would be very unlikely to use these resources. E-caregiv-
ers indicated slight skepticism about the trustworthiness 
of Internet information with 57.8% responding that they 
only sometimes trusted hydrocephalus information found 
on the Internet (Fig. 1C). However, a smaller proportion 
(21.7%) always trusted Internet information.

When asked about specific social media, e-care-
givers most commonly responded that they did not use 
social media for hydrocephalus-related purposes or that 
they were neutral about each platform. The platforms 
that were preferred were the same as for personal use. 
Facebook (29.4% “like” or “strongly like”) and YouTube 

(29.5% “like” or “strongly like”) were favored, followed 
by blogs (19.9% “like” or “strongly like”). Myspace and 
Twitter were not preferred for this purpose; nearly half of 
the respondents had never used these sites for this pur-
pose (Fig. 2).

Similar to personal technology use, disparities of race, 
income, and education were found for hydrocephalus-re-
lated Internet use (Fig. 3). More Caucasian than African 
American e-caregivers used the Internet to obtain hydro-
cephalus information (89.8% vs 63.4%, respectively; p < 
0.0001). Internet use increased as income increased (p < 
0.0001). Internet use for hydrocephalus information se-
quentially increased as each higher level of education was 
attained (p = 0.001). There was no association with geo-
graphic location (urban vs rural), age of the parent, etiology 
of hydrocephalus, number of shunt revisions, or number of 
years that the child had been treated with a shunt.

E-caregivers who were more experienced with shunt 
failure were less likely to use social media for hydroceph-
alus-related purposes: 46.9% of e-caregivers with children 

Fig. 1.   A: E-caregivers responded that the Internet is generally helpful for finding information on hydrocephalus and 
shunts.  B: Ninety percent of e-caregivers responded that they would be somewhat or very likely to use neurosurgeon-recom-
mended websites. Only 9.4% responded that they would be very unlikely to visit these sites.  C: E-caregivers expressed slight 
skepticism about the trustworthiness of hydrocephalus and shunt information found on the Internet.
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experiencing 7 or more shunt revisions compared with 
61.1% of those experiencing fewer than 7 shunt revisions 
used social media for hydrocephalus-related purposes (p = 
0.016). (While the stratification of shunt failure experience 
may seem arbitrary, this same stratification has been used 
in previous studies.24,32) Social media use for hydrocepha-
lus-related purposes was not associated with race, income, 
geographic location (urban vs rural), age of the parent, 
number of adults in household (single parent), number of 
years with shunt, or etiology of hydrocephalus.

Internet Platforms and Topics of Interest
When e-caregivers were asked about their preferred 

Internet formats, information sites such as the Hydro-
cephalus Association website (http://www.hydroassoc.
org) or Wikipedia were the most preferred platforms (Fig. 
4). After information sites, e-caregivers preferred social 
media sites such as Facebook or Myspace and YouTube 
videos for learning about hydrocephalus. E-caregivers 
expressed decreasing preference for blogs, RSS, and pod-
casts, generally conveying apathy toward these media.

The majority (78.0%) of e-caregivers were somewhat 

or very likely to watch educational videos on YouTube. 
Only 7.6% responded that they would be very unlikely to 
watch YouTube videos. Podcasts were preferred less than 
YouTube videos. Only 23.5% of e-caregivers had ever 
downloaded a podcast; however, 55.1% said they would 
be somewhat or very likely to download one about hydro-
cephalus or shunts, and 19% responded that they would 
be very unlikely to download a podcast.

While information sites like the Hydrocephalus 
Association website and Wikipedia were the most pre-
ferred media platforms, e-caregiver preference for them 
decreased as level of education increased; only 81.8% of 
graduate degree educated e-caregivers liked these sites 
compared with 88.9% of people who never graduated 
from high school or attained a GED (p = 0.004). Ad-
ditionally, preference for social media sites was associ-
ated with non-Caucasian races (67.2% non-Caucasian vs 
48.4% Caucasian, p = 0.04), lower income (p = 0.004), 
and use of government insurance rather than private in-
surance (p = 0.005).

E-caregivers were asked about which hydrocepha-
lus or shunt topics were most important to them (Fig. 5). 
They gave highest priority to information about shunt 
failure, followed closely by general information about 
hydrocephalus and shunts. E-caregivers also expressed 
interest in new therapies, with 50.5% of respondents de-
scribing online search for support groups as somewhat or 
very important. There was no association between topics 
of importance and etiology of hydrocephalus, number of 
shunt revisions, or number of years the child had been 
treated with a shunt.

Support Groups
The Internet was used by 28.6% of e-caregivers to 

find support groups, and 34.8% have used the Internet to 
communicate with other caregivers who have children 
with similar conditions. E-caregivers below the poverty 
line were significantly less likely to use the Internet for 
support groups (8.3% below poverty line vs 32.0% above, 
p = 0.04). Households with two adults used the Internet to 
find support groups significantly more frequently (33.3%) 
than households with single parents (18.4%) or three or 
more adults (13.6%, p = 0.03). Use of the Internet for 

Fig. 2.  A comparison of social media preferences for hydrocepha-
lus-related use among caregivers of children with hydrocephalus. Face-
book and YouTube were preferred, although not to the same degree 
as for personal use. Most commonly, caregivers had not used these 
specific social media for this purpose.

Fig. 3.  A comparison of hydrocephalus-related Internet use by so-
cioeconomic strata among e-caregivers. Caucasian race, higher in-
come, and higher levels of education correlate with increased use.

Fig. 4.  When going online for hydrocephalus information, e-caregiv-
ers preferred information sites, social sites, and YouTube videos. De-
creasing preference was seen for blogs, podcasts, and RSS.
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support groups was not associated with race, education, 
geographic location (urban vs rural), age of the parent, 
number of years with shunt, number of shunt revisions, or 
etiology of hydrocephalus.

In general no social media platform was felt to be 
exceptional in providing support (Fig. 6). Facebook, You-
Tube, and blogs were the most preferred and Twitter and 
Myspace were least preferred. Preference of specific so-
cial media for support groups was not associated with any 
socioeconomic factors.

Discussion
Technology and Internet Use

Access to technology hardware, the Internet, and so-
cial media were prevalent among caregivers of children 
with hydrocephalus. These caregivers most commonly 
accessed the Internet at home or on their smartphone, do-
ing so most days of the week. Hydrocephalus caregivers 
reported high degrees of Internet (91.7%) and smartphone 
(56.9%) use compared with the reported adult rates (74% 
and 35%, respectively).8 Additionally, these hydrocepha-
lus caregivers had high rates of hydrocephalus-related 

Internet use (75% of all hydrocephalus caregivers). Ac-
cording to Fox,8 59% of all American adults use the In-
ternet to search for health care information. The elevated 
Internet use, both for personal and hydrocephalus-related 
purposes, is attributable to the society role of “caregiver,” 
which not only increases personal Internet use, but also 
increases health-related Internet use (70% of caregivers 
vs 59% of all adults in the general population).

While technology and Internet use were prevalent, 
lower income, minority race, and lower educational 
achievement consistently correlated with limited access. 
Research in medical informatics has long correlated so-
cioeconomic factors with access to technology.2,18,39,41 
Data from the Pew Internet and American Life Project 
have profiled Internet users as primarily Caucasian, high-
er economic strata, well educated, and young (ages 18–49 
years).8,18,41 Our findings are congruent with these except 
that we found no correlation with age. This is attributed to 
the fact that nearly all caregivers were within the young 
age range.

These same socioeconomic factors were not only 
associated with limiting access to technology but also 
guided Internet behavior among e-caregivers (Fig. 3). 
Use of the Internet for hydrocephalus information was 
consistently lower among e-caregivers who were African 
American and/or had lower income and lower education 
status, even though all had access to the Internet. Pew 
survey results found the same socioeconomic factors as 
predictors of seeking health care information online.8

Trustworthiness and utility of the Internet are con-
cerns in health care technology.13,40 Studies have recog-
nized that information found on the Internet can be in-
accurate,3 difficult to understand,3,40 and even useless.35,37 
Interestingly, as early as 2001, hydrocephalus was rec-
ognized as having the highest-quality online informa-
tion among all neurosurgery topics.7 In the current study, 
most e-caregivers of patients with hydrocephalus found 
the Internet to be helpful (Fig. 1A); however, they remain 
skeptical of the trustworthiness of Internet information 
(Fig. 1C). Because of this slight distrust, e-caregivers ex-
pressed interest in Internet resources recommended by 
their neurosurgeon. In responding to the HINTS, patients 
reported that they trusted their physicians most, but the 
Internet was their second most trusted source of infor-
mation.22 Most caregivers and patients prefer obtaining 
medical information from the physician; however, in real-
ity, most are actually seeking information on the Internet 
first.13 Because patients and their caregivers are initially 
turning to the Internet, neurosurgeons should provide vet-
ted website recommendations to ensure that valid and re-
liable information sources are being used.

Smartphone mobile Internet access is important be-
cause adults who access the Internet through a mobile 
connection are more engaged in Internet and technology 
utilization. Mobile access acts as an accelerant to overall 
individual online activity.15 A smartphone was the second 
most common method of accessing the Internet, trailing 
only personal computers, for caregivers of hydrocephalic 
patients.

Our data reveal significant differences in smartphone 
ownership based on race, income, and level of education. 

Fig. 5.  E-caregivers expressed interest in using the Internet to learn 
about shunt failure, general information about hydrocephalus, and new 
therapies. A large number of e-caregivers (50.5%) found the Internet to 
be very or somewhat important for accessing support groups.

Fig. 6.  Generally, social media were rated “average” in providing so-
cial support. Facebook and YouTube were rated the highest followed 
closely by blogs. Twitter and Myspace were not preferred.
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While a Pew survey reports the same disparities corre-
lating with income and education, they found that smart-
phones are breaking down the racial digital divide. African 
Americans and Latinos were more likely than Caucasians 
to own and use smartphones to access the Internet accord-
ing to a Pew survey and an HIV disease-specific study.16,36 
With the expanding mobile Internet and its potential for 
breaking down socioeconomic barriers, attention should 
be paid to these devices as an important access point for 
e-caregivers now and in the future.

Social Media
Among the 91.7% of caregivers of hydrocephalic pa-

tients who use the Internet, 95.1% access at least one form 
of social media. In comparison, 79% of American adults 
used the Internet and 65% of these users accessed social 
media in 2011.30 Social media use has become increas-
ingly prevalent, doubling between 2008 and 2010.12 Trail-
ing only e-mail and search engines, social media tools are 
the third most popular tools on the Internet.30 With this 
trend in growth and popularity, social media use among 
e-caregivers can be expected to remain nearly universal.

In Table 1 the specific social media included in this 
study are listed along with a description or mission state-
ment from their own websites. The general theme of the 
descriptions is that each brand of social media acts as a 
platform to share user-generated content. Each by defi-
nition is a fluid stream of information. All are custom-
izable such that a generator or consumer of information 
can create any themed online world or community. The 
capability for multiple individuals to pool thoughts and 
information creates an environment that fosters a collec-
tive intelligence. As Hesse et al.14 describe it, the premise 
behind collective intelligence is not new; in fact, it is the 
underlying rationale for libraries or even for publishing in 
scientific journals. What is unique about social media is 
that these communication pathways between sources are 
now more accessible and fluid. Therefore, social media 
provide an interactive platform for caregivers to gain a 
shared knowledge from what they have learned through 
interactions with physicians, reading, and personal medi-
cal experiences.

In previous studies, the most reliable predictor of so-
cial media use was age;5,28,30 however, no correlation was 
found in this study. Traditionally, social media use was 
limited to young Internet users,5 but since 2008, adop-
tion of social media by all age groups has increased, and 
the most pronounced growth has been among adults older 
than 35 years.12,30 Social media are still most frequently 
used by the 23–35 and 36–49 year age groups.12 Nearly 
every hydrocephalus caregiver was within this age range 
of maximum utilization (the average age of participants 
was 36.7 ± 10.4 years), so age was not found to correlate 
with use.

As discussed above, people of minority race, lower 
income, and lower educational level have decreased ac-
cess to technology and the Internet.8,20,26,28,34,36 However, 
social media are reported to have broken down some of 
these socioeconomic disparities, as their use is not re-
stricted by race, ethnicity, income, education level, or 
geographic location.5,28,30 The current study also found 

no correlation between social media use and race, in-
come, or geographic location. In a reversal of the usual 
disparity, less-educated caregivers were more likely than 
highly educated caregivers to use social media (99.1% vs 
92.1%, respectively). However, the fact that over 90% of 
those surveyed in either group were utilizing social media 
speaks to the astounding pervasive power of social media 
in our modern society. Interestingly, unlike the situation 
with hydrocephalus-related Internet use, race, income, 
and education level did not correlate with hydrocepha-
lus-related social media use. Thus, national movements 
to broaden access to broadband Internet and the natural 
trends of social media growth should further break down 
the digital divide and allow outreach into target popula-
tions for Internet health care education and support.

The only patient factor that correlated with hydro-
cephalus-related social media use was experience with 
shunt failure; inexperienced caregivers were more likely 
than experienced caregivers to use social media for hy-
drocephalus-related purposes. This finding suggests that 
caregivers who have experienced more shunt failures de-
pend on personal experience as their guide rather than 
seeking further information online. Previous publications 
from our group indicate that this experience-driven at-
titude toward shunt failure may not be as accurate as pre-
viously believed.32 It is likely that neurosurgeon-recom-
mended social media and Internet sources could be used 
in a more deliberate way to further educate and direct this 
group of experienced e-caregivers.

Internet Platforms and Topics of Interest
Wikipedia and social media sites are relatively new 

to the Internet and are a component of Web 2.0—a more 
interactive, social internet that allows greater user free-
dom and interconnectivity.19 When e-caregivers of pa-
tients with hydrocephalus seek online information, they 
indicate a preference for information sites such as the 
Hydrocephalus Association website or Wikipedia over all 
other media (Fig. 4). This is consistent with findings from 
the HINTS indicating that patients preferred official in-
formation websites (such as that of a cancer organization) 
because they are considered more credible.22 One would 
expect that hospital websites would be considered a reli-
able location for credible information; however, hospital 
websites are not heavily used.21

Over half of e-caregivers enjoyed using social media 
and YouTube to learn about hydrocephalus. As a whole, 
e-caregivers were less interested in using blogs, podcasts, 
or RSS. Preference for these platforms reversed some of 
the socioeconomic trends in technology and Internet use. 
Level of education was the most important factor predict-
ing the degree of preference for various platforms. Care-
givers with lower levels of education preferred informa-
tion sites and social media more than higher-educated 
caregivers. According to the findings of this study, infor-
mation sites may act as the primary source of Internet 
hydrocephalus education for most caregivers, but social 
media and educational videos may be a more effective 
platform for educating caregivers in minority socioeco-
nomic strata.

Since 2002, the top-ranked health searches on the 
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Internet were related to specific diseases (66% of Inter-
net users) and information about a medical treatment or 
procedure (56% of Internet users).8 Studies indicate that 
caregivers and patients are more interested in disease-
specific inquiries than in searches on their physicians or 
hospitals.8,35 E-caregivers of hydrocephalic patients indi-
cated that they are most interested in learning about shunt 
failure, general hydrocephalus information, and potential 
new therapies (Fig. 5). In addition, over half of respon-
dents expressed interest in online support groups.

Of the specific social media that were involved in the 
survey, Facebook and YouTube were the most preferred 
for personal use, which is not surprising because Pew sur-
veys indicate that Facebook is dominant in the world of 
social media.12 As with personal social media use, Face-
book and YouTube were the two most preferred media 
for hydrocephalus-related use, and these two platforms 
have the greatest potential influence for hydrocephalus 
outreach and education. Fox10 reported that 25% of In-
ternet users have watched an online video about health or 
medical issues. In the current study, 78.0% of e-caregiv-
ers were likely to watch educational videos on YouTube, 
which exceeded any interest in downloading and listen-
ing to podcasts. YouTube offers a unique interface for 
physicians to communicate with caregivers and patients 
in short videos, allowing opportunities for multimodality 
education. It is also an interface that can be used by care-
givers and patients to share their experiences with others.

Support Groups
Social media can be more than a source of health in-

formation; they can be a source of emotional encourage-
ment.10 Hampton et al.12 studied different types of social 
support including emotional, companionship, and tangi-
ble support, finding that Internet users had more social 
support than nonusers, and of these, Facebook provided 
the greatest social support. Fox9 found that input from 
peers was more important for emotional support than 
professional input. Especially in rare conditions, when 
patients have a health concern, they are more likely than 
any other group to turn to their online peer group for an-
swers. Caregivers of patients with rare conditions confide 
in others going through similar experiences when they 
would not confide in anyone else. Through the relation-
ships formed in social media, caregivers are able to join 
collectively, often without ever meeting in person.

Just over half of e-caregivers of patients with hydro-
cephalus expressed interest in using the Internet to find 
support groups, but currently only 28.6% used the Inter-
net to find online support groups, and 34.8% communi-
cated with others who have shared similar experiences. 
This is still a large portion of e-caregivers who are turn-
ing to online resources for their social support.

As a point of reference, in the 2007 HINTS, 4.6% 
of Internet users with cancer participated in online sup-
port groups.5 According to a 2011 Pew survey, 18% of 
Internet users go online to find others with similar health 
concerns (23% of those with chronic or rare diseases).9,10 
In 2011, caregivers used online support groups more 
than any other subgroup of American adults, with 26% 
of caregivers with Internet access using it to connect to 

others in a similar situation.9 Therefore, the 28.6% of e-
caregivers in our study group matches national trends of 
other caregivers closely.

While YouTube may not naturally be thought of as 
a platform for social support, the video interface is an 
important way for caregivers and patients to share experi-
ences. This medium provides an opportunity for caregiv-
ers to tell stories, share testimonials, and offer support.4

Limitations and Future Investigation
This study was performed at a single site. While 

the study was designed so that the sample represented 
the patient population served at Children’s of Alabama, 
readers may extrapolate our findings to other institutions 
and populations. For this purpose, the 2010 US Census 
provides that following data: Alabama’s population is 4.8 
million and consists of the following groups: 65% Cau-
casian, 26% African American, 4% Hispanic, 1% Asian, 
and 4% other race or ethnicity. Nearly all pediatric neu-
rosurgical care for the state of Alabama is performed at 
Children’s of Alabama.

This survey was only performed with English-speak-
ing participants, which reduced the number of Hispanic 
participants. This is an important subgroup that is not in-
cluded in this study. According to Pew data,8 Hispanics 
face the same socioeconomic disparities regarding access 
and use of technology as other minority populations. As 
in the African American community, smartphones and 
social media are breaking down this barrier.36 A future 
area of investigation should be technology access, Inter-
net use and preferences, and search terms for non-English 
speaking caregivers.

The technology industry is the fastest progressing 
field in business. By the time this report is published, hab-
its and trends of technology users are likely to have shift-
ed. In 1998 Maugans et al.31 found AOL Netfind and Ex-
cite to be the most useful search engines for information 
regarding pediatric neurosurgical diagnoses. Presciently, 
they noted that while this was true at that time, “[this] 
will almost certainly change in this rapidly evolving 
arena.” Currently, neither search engine is among the top 
4 used. Similarly, the popularity of various social media 
sites changes over time. For example, Facebook is cur-
rently the most popular site, Twitter has demonstrated the 
greatest recent growth, and Myspace was the most vis-
ited social media site from 2005–2008 but more recently 
has added relatively few new users.12 The specific sites 
that hydrocephalus caregivers prefer and the way they 
use these sites may change over time, but these caregivers 
have displayed an interest in using social media in deal-
ing with hydrocephalus, and there is no reason to believe 
that this would wane over time.

We have profiled how caregivers are using technol-
ogy, the Internet, and social media and established that 
these are omnipresent forces in their health care experi-
ence. This study did not establish whether e-caregivers 
consume or use health care in a different way from those 
who do not use these resources. There has also been no 
attempt to establish whether the use of this information 
positively or negatively influences any outcomes. This 
would be an important upcoming investigation. With 
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this information, health care utilization of technology re-
sources could be tailored to those that positively affect 
outcomes.

Conclusions
Technology hardware, the Internet, and social media 

are prevalent in hydrocephalus caregivers’ personal and 
health care lives. Socioeconomic factors including race, 
income, and level of education reveal a disparity in ac-
cess to some of these resources, but all groups have rela-
tively high use, and social media are beginning to break 
down this digital divide. Approaching the Internet with 
an appropriate skepticism, caregivers find the Internet 
helpful in learning about hydrocephalus. When they go 
online, they are most interested in shunt failure, general 
hydrocephalus information, and potential new therapies; 
however, over half desire social support. They generally 
prefer information websites like Wikipedia or the Hy-
drocephalus Association website, but social media, pri-
marily Facebook and YouTube, occupy an increasingly 
important role in their lives. Neurosurgeons and hospital 
systems should be prepared to provide their patients with 
recommendations for credible Internet sources, be will-
ing to discuss information obtained from the Internet, 
and even consider collaboration to produce high-quality 
social media content for patient education and caregiver 
support. The result of this adoption of social media is a 
new and powerful collective intelligence that spans so-
cioeconomic and racial boundaries, with the potential 
to improve outcomes in all children with neurosurgical 
disease.
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