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Abstract

Background: The use of the Internet for searching and sharing health information and for health care interactions
may have a great potential for Renal Transplant Recipients (RTR). This study aims to determine the characteristics
associated with Internet and social network use in a representative sample of RTR at the time of their inclusion in
the study.

Methods: Data of this cross-sectional design is retrieved from a longitudinal study conducted in five French kidney
transplant centers in 2011, and included Renal Transplant Recipients aged 18 years with a functioning graft for at
least 1 year. Measures include demographic characteristics (age, gender, level of education, employment status,
living arrangement, having children, invalidity and monthly incomes in the household), psycho-social characteristics
measured by the perceived social support questionnaire, and medical characteristics (previous dialysis treatment,
duration since transplantation, graft rejection episodes, chronic graft dysfunction, health status and comorbidities:
neoplasia for the current transplant, hypertension, diabetes mellitus, smoking status, BMI > 30 kg/m2 and Charlson
Comorbidity Index (CCI)). Polytomous linear regression analysis was performed to describe the Internet and social
network users’ profiles, using lack of Internet access as the comparison category.

Results: Among the 1416 RTR participating in the study, 20.1% had no Internet access in the household, 29.4%
connected to social networks and 50.5% were not connected to social networks. Patients who connected the most
to the Internet and social networks were younger, male, without children, employed, with high monthly incomes in
the household, without hypertension and having felt a need for an informative or an esteem support.

Conclusion: In our study, the majority of RTR were actively using Internet and social networks. Renal transplant
units should develop flexible and Web-based sources related to transplant information, which will allow a rapid
adaptation to changes in prevalent practice, improve the health of the patients and reflect their preferences.

Keywords: Characteristics, Inclusion, Internet, Profiles, Renal transplant recipient, Social networks users

Background
The rapid growth of Internet technology and Internet
users over the past 2 years has created a new virtual
public meeting place and changed the way people work,
play, learn, and communicate [1].
Daily, more than 12.5 million health-related computer

searches are conducted on the World Wide Web
(WWW) [2]. In France, as in other European countries,
the number of computer users who have access to the
Internet has increased. In 2016, according to the agency
‘We Are Social’, the penetration rate of the French

internet users reached 86% instead of 84% in 2015, while
the penetration rate of the French social networks users
attained 50% [3].
The Internet has become a popular communication

tool that plays a key role in patient-centered care [4]. It
has been used as a source of health information since the
early 1990s [5]. Websites on the Internet are increasingly
used by patients and caregivers as a source of medical
information for several diseases [6], as it provides a widely
accessible modality for meeting psycho-educational,
information, and resource needs for patients. This
provides the potential opportunities for patients suffer-
ing from chronic diseases to become well-informed and
to take an active part in their own treatment process.
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Two British surveys have recently shown a gradual in-
crease in public interest in the use of the Internet for
health information [7, 8]. The Pew Research Center’s
Internet & American Life Project describes that 53% of
smartphone owners have used their phone to look for
medical information [9].
Furthermore, the use of the Internet for health care

interactions may represent a necessity for patients with
rare diseases to better manage their complex health
needs [10]. Sharing networks for health related infor-
mation, such as symptoms, treatments, prescriptions,
and diet related information, could thus be beneficial
for individuals and their social networks [6, 11]. In-
deed, patients with serious illnesses can learn from
other individuals with similar conditions by connecting
through the Internet. Fox and Jones have found that
41% of e-patients have read someone else’s experience
or commentary about their health on a Web-based
news group, website, or blog [12]. According to recent
Pew Internet report, about 23% of Internet users in the
US have followed their friend’s personal health experi-
ence in the past year, with a 3% increase compared to
2010 [13]. A recent survey among Italian families of
patients with rare diseases showed that parents fre-
quently participate in forums and online communities,
where they mostly share information about their child’s
disease [14]. Other surveys have also shown that sharing
health related knowledge online has become an important
habit among people [15, 16].
Because of the complexity of renal transplantation, its

risks and attendant ethical considerations, providing
new opportunities, establishing guidelines and opening
ongoing access to information are essential for patients’
understanding after transplantation as a potential psy-
chosocial intervention.
In this context, five French kidney centers were inter-

ested to analyze the profiles and the ways in which
patients use this technology for social support after renal
transplantation. This paper aims to determine the char-
acteristics associated with Internet and social network
use in a representative sample of Renal Transplant Re-
cipient (RTR). Furthermore, the outcomes could be
used in making strategies for the patients to develop
Internet sources and to support patient management
in the modern era of E-technology.

Methods
Study design
Data of this cross-sectional design is retrieved from a
longitudinal study conducted in five French kidney
transplant centers in 2011, and included all RTR aged
18 years with a functioning graft for at least 1 year. This
report analyzes only data of inclusion.

Data collection and measures
At the time of inclusion, data were collected directly
from self-administered questionnaires completed by pa-
tients agreeing to participate, including demographic,
psycho-social and medical characteristics.
The dependent variable was Internet status. Three

categories of Internet status were analyzed: no Internet
access, Internet access without social networks use and
Internet access with social network use.
Concerning the independent variables, only the following

characteristics were analyzed in this report:
➢ Demographic characteristics: Age, gender, level

of education, employment status (unemployed versus
employed), living arrangement (living alone versus other
status), having children, invalidity and monthly incomes in
the household.
➢ Psycho-social characteristics: measured by the

perceived social support questionnaire [17] composed of
four main subscales: esteem, financial, informative and
emotional supports.
➢ Medical characteristics: previous dialysis treatment

(before transplantation), duration since transplantation,
graft rejection episodes (none versus one at least), chronic
graft dysfunction, health status and comorbidities: neo-
plasia for the current transplant, hypertension, diabetes
mellitus, smoking status, BMI > 30 kg/m2 and Charlson
Comorbidity Index (CCI).

Ethics approval and consent to participate
The study methodology was approved by the local
Institutional Review Board: “Comité Consultatif sur le
Traitement de l’Information en matière de Recherche
dans le domaine de la santé” (CCTIRS) n°12–726 and
the “Commission Nationale de l’Informatique et des
Libertés” (CNIL) n°1,639,707, thus ensuring the confi-
dentiality of all the collected information. All patients
agreeing to participate signed a written informed
consent before their inclusion in the study.

Data analysis
Data were analyzed on SPSS® Statistics 20 software and
included both descriptive and multivariate analyses.
First, to compare the three groups (no Internet access,

Internet access with or without social network use) ac-
cording to the different characteristics, we used Student
test for quantitative variables and chi-square test for
categorical ones.
Then, to determine characteristics associated with the

use of internet and social networks (the dependent vari-
able, categorical with 3 categories), we performed the
Polytomous Logistic Regression model (PLR) [18], using
no Internet access as the comparison category. We intro-
duced all the variables into the multivariate model with a
p-value <0.20 in the univariate model, then we performed
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a backward elimination procedure with the purpose of
conserving only the variables with p-value < 0.05 in the
final model. The adjusted odd ratio (OR) values with their
95% confidence interval were performed.

Results
Description of Internet statuses
Among the 1416 RTR participating in the study, 20.1%
(n = 285) had no Internet access in the household at
the time of inclusion and nearly 80% (n = 1131) of RTR
had access to the Internet. Among them, 29.4%
(n = 417) connected to social networks while 50.5%
(n = 714) did not.
Table 1 shows the univariate analysis. The variables

that presented a statistically significant association
(p < 0.05) with Internet access and social network use
were: younger age (47.2 ± 13.6 years), male gender
(58%), employment status (59.4%), living alone (75.1%),
having children (63.9%), high monthly incomes in the
household (34.2%), having felt a need for an esteem sup-
port (65.9%), having felt a need for an informative sup-
port (57.9%), without one acute rejection (79.1%),
without neoplasia (86.3%), without diabetes mellitus
(85.6%), non-smoking patients (79.7%), with hyperten-
sion (72.4%) and Charlson Comorbidity Index between 1
and 2 comorbidities (41.7%) (Table 1).

Characteristics associated with internet and social
network use
The polytomous logistic regression model was used to
determine the characteristics associated with Internet
and social network use.
The reference category in the model was “no Internet

access” (n = 285), provided in Table 2. We compared
this category to patients with Internet access and social
network use (n = 417) and to patients without social net-
work use (n = 714). The variables in the model included
demographic, psycho-social and medical variables.

Characteristics associated with internet access without
social network use
There were 714 RTR who reported that they had access to
the Internet but without social network use. Compared to
participants without Internet access, factors significantly
associated with this category were: male gender, having no
children, employed status, high monthly incomes in the
household (>4400 €), having felt a need for an in-
formative support and a high score of the Charlson
comorbidity Index.

Characteristics associated with internet access and social
network use
Social network use characterized 417 participants in the
study. Compared to patients without Internet access,

social network users were younger, without children,
with high monthly incomes in the household (>4400€)
and having felt a need for an esteem support. Further-
more, patients without hypertension used social networks
the most.

Discussion
This report analyzes the characteristics of the partici-
pants using both the Internet and social networks in a
representative sample of 1416 Renal Transplant Recipi-
ents (RTR). To our knowledge, there is no study which
analyzed the profile of Internet and social network users
after renal transplantation, and few studies were carried
out in chronic diseases.
Our results showed that Internet is a popular source

used by the majority of RTR (79.9%). This was in ac-
cordance with a survey from Scotland which showed
that 87% of kidney-transplanted patients had access to
the Internet [19]. Moreover, nearly 30% of our patients
connected to social networks. Several studies showed
that social networks are popular among people affected
with chronic diseases, as they provide support in chronic
diseases, especially with Facebook and blogs [20–22].
In accordance with literature [19, 23, 24], younger age,

male gender, having no children, employment status and
high monthly incomes in the household, were associated
with Internet access and social network use. However,
a recent study found that females use Internet the
most [25].
Our results also showed that there is a relationship

between social support, Internet and social networks.
Patients which needed an informative support had the
most access to the Internet. This result was in accord-
ance with the Scottish survey: among the 87% of RTR
having access to the Internet, 70% used it for seeking
health information and 90% looked up information on
transplantation [19]. It is possible that Internet may
allow those patients to easily seek information about
their transplant and to be involved in their own health
care. Furthermore, in our study, patients which needed
an esteem support used social networks the most. In-
deed, Coiera E [26] indicated that social networks can
directly support disease management by creating online
spaces, which give more confidence to patients and
encourage them to interact with clinicians and share
experiences with other patients. For example, cancer
patients use Twitter to discuss treatments and provide
psychological support [27] and online engagement seems
to correlate with lower levels of self-reported stress
and depression [28]. Hwang et al. [29] reported that
encouragement and shared experience were important
social support features of social media sites.
Moreover, RTR with several comorbidities connected

the most to the Internet and social networks. It is possible
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Table 1 Patients characteristics by Internet Status (N = 1416)

No Internet access
(n = 285)

Internet access without social
network use (n = 714)

Internet access with social
network use (n = 417)

Total P univariate

Demographic characteristics

Age

Mean ± SDa 62.7 ± 10.6 57.7 ± 11.2 47.2 ± 13.6 55.6 ± 13.2 <0.001

Range 20.5–85.9 23.5–83.5 18.8–78.9 18.8–85.9

Gender

Male 161 (56.5) 465 (65.1) 242 (58.0) 868 (61.3) 0.01

Female 124 (43.5) 249 (34.9) 175 (42.0) 548 (38.7)

Employment status

Unemployed 256 (89.8) 444 (62.2) 169 (40.6) 869 (61.4) <0.001

Employed 29 (10.2) 270 (37.8) 247 (59.4) 546 (38.6)

Living arrangement

Alone 192 (67.6) 587 (82.2) 313 (75.1) 1092 (77.2) <0.001

Not alone 92 (32.4) 127 (17.8) 104 (24.9) 323 (22.8)

Children

No children 84 (29.7) 155 (21.8) 150 (36.1) 389 (27.6) <0.001

Having children 199 (70.3) 557 (78.2) 266 (63.9) 1022 (72.4)

Monthly incomes (€)

<739 40 (15.4) 38 5.6) 22 (5.6) 100 (7.5) <0.001

740–1200 89 (34.4) 94 (13.8) 72 (18.4) 255 (19.2)

1201–2200 89 (34.4) 204 (30.0) 123 (31.4) 416 (31.3)

2201–4400 33 (12.7) 257 (37.8) 134 (34.2) 424 (31.9)

>4000 8 (3.1) 87 (12.8) 41 (10.5) 136 (10.2)

Perceived social support

Having felt a need for an esteem support

No 129 (45.4) 280 (39.2) 142 (34.1) 551 (38.9) 0.01

Yes 155 (54.6) 434 (60.8) 275 (65.9) 864 (61.1)

Having felt a need for an informative support

No 193 (68.0) 420 (59.1) 241 (57.9) 854 (60.5) 0.01

Yes 91 (32.0) 291 (40.9) 175 (42.1) 557 (39.5)

Medical characteristics

At least one acute rejection episode

No 238 (86.5) 614 (87.3) 321 (79.1) 1173 (84.8) 0.001

Yes 37 (13.5) 89 (12.7) 85 (20.9) 211 (15.2)

Health status and comorbidities

Neoplasia

No 208 (75.6) 540 (76.9) 354 (86.3) 1102 (79.5) <0.001

Yes 67 (24.4) 162 (23.1) 56 (13.7) 285 (20.5)

Hypertension

No 29 (10.5) 112 (15.9) 113 (27.6) 254 (18.3) <0.001

Yes 248 (89.5) 592 (84.1) 297 (72.4) 1137 (81.7)

Diabetes mellitus

No 203 (73.3) 583 (82.8) 351 (85.6) 1137 (81.7) <0.001

Yes 74 (26.7) 121 (17.2) 59 (14.4) 254 (18.3)
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that these patients use Internet to compensate for a lack
of information from the healthcare system. For patients
who have difficulties understanding information provided
by physicians, the Internet may be a useful complement
for secondary prevention, especially to better understand
health problems or to enhance therapeutic compliance
[30]. In contrast, patients with hypertension connected
less to social networks, which suggests a higher awareness
for them. Several studies have shown that a worse social
network leads to higher blood pressure levels [31, 32]; a
systematic review affiliated with Mayo Clinic has even rec-
ommended that the lack of social network use is a risk

factor for subsequent morbidity and mortality after a
Myocardial Infarction [33].
Consequently, our findings suggest that RTR may need

more psychological interventions aiming to provide in-
formation about their medical care. It is possible that
patients after renal transplantation are continuously
faced with adaptive tasks [34], which explains that the
availability of social support from the personal network
could be one of the factors supporting an individual’s
adjustment to a chronic disease [35, 36]. This could
help them to deal with their transplant and reduce
several mental problems such as stress and anxiety.

Table 1 Patients characteristics by Internet Status (N = 1416) (Continued)

Smoking patients

No 239 (88.5) 597 (87.0) 322 (79.7) 1158 (85.1) 0.001

Yes 31 (11.5) 89 (13.0) 82 (20.3) 202 (14.9)

Charlson Comorbidity Index

1–2 comorbidities 23 (8.1) 141 (19.7) 174 (41.7) 338 (23.9) <0.001

3–4 comorbidities 94 (33.0) 310 (43.4) 159 (38.1) 563 (39.8)

>5 comorbidities 168 (58.9) 263 (36.8) 84 (20.1) 515 (36.4)

Percentage in column, aSD Standard Deviation

Table 2 Polytomous logistic regression: characteristics associated with Internet and social network status (reference: no Internet access)

Variables Internet access without social network use (n = 714)
Versus no Internet access (n = 285)

Internet access with social network use (n = 417)
Versus no Internet access (n = 285)

Adjusted OR* (95% CI*) P Adjusted OR* (95% CI*) P

Age 0.9 [0.9;1.01] 0.06 0.8 [0.8;0.9] <0.001

Gender (Reference = female)

Male 1.4 [1,03–2,02] 0.04 1.05 [0.7–1.5] 0.7

Children (Reference = no children)

Having children 0.5 [0.3;0.7] 0.002 0.4 [0.3;0.7] 0.003

Employment status (Reference = employed)

Unemployed 0.4 [0.2;0.6] 0.001 0.3 [0.2;0.6] <0.001

Monthly incomes (Reference= >4400 €)

<739 0.08 [0.03;0.2] <0.001 0.05 [0.01;0.1] <0.001

740–1200 0.1 [0.04;0.2] <0.001 0.08 [0.03;0.2] <0.001

1201–2200 0.2 [0.1;0.5] 0.001 0.2 [0.08;0.5] 0.001

2201–4400 0.7 [0.3;1.7] 0.4 0.7 [0.2;1.9] 0.5

Esteem support (Reference = yes)

No 0.9 [0.6;1.3] 0.6 0.6 [0.3;0.9] 0.04

Informative support (Reference = yes)

No 0.6 [0.4;0.9] 0.04 0.9 [0.5;1.4] 0.6

Hypertension (Reference = yes)

No 1.5 [0.9;2.6] 0.08 2.1 [1.1;3.6] 0.009

Charlson Comorbidity Index (Reference= > 5 comorbidities)

1–2 comorbidities 0.2 [1.06;5.3] 0.03 0.9 [0.3;2.1] 0.8

3–4 comorbidities 1.7 [1.1;2.6] 0.01 1.2 [0.7;2.01] 0.4

Abbreviations: Reference No Internet access, *OR Odds Ratio, *CI Confidence Interval
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The Internet and social media, in recent years, have
significantly changed the health communication landscape,
according to their accessibility, speed and anonymity
[11, 37]. They have rapidly become an important source
of health information, public education, organizational
promotion, patient care, patient education and advocacy
regarding public health issues [38].
Several recent studies showed that Internet interven-

tions are effective for improving health care and widen-
ing access to health information to various population
groups, regardless of age, education, race or ethnicity,
and locality, compared to traditional communication
methods [38–41]. A review of 24 randomized studies
found that Internet-based interventions that combine
health information with social, decision, or behavior change
support, has significantly changed patient knowledge, per-
ceived social support, key behavioral and clinical outcomes
compared to non-web-based control programs [42]. Other
studies have shown that electronic communication may im-
prove patient satisfaction by increasing the time spent com-
municating with and having questions answered by their
physicians [38]. A survey of patients found that 56% of
them wanted their health care professionals to use social
media for appointments, diagnostic test results, and for an-
swering general questions [43]. Patients who did not use
Internet and social networks said they would start using
them if they could connect with their health care provider.
Social media can also improve patients’ access to health

care information and other educational resources [44],
they can join virtual communities and connect with others
affected by similar conditions. For example, the social net-
working site PatientsLikeMe provides a way for patients to
access information, suggestions, and support from other
people who are suffering from the same disease or condi-
tion. Facebook groups also frequently focus on specific
health conditions and actively engage in peer-to-peer
support for individuals [11].
Furthermore, social media can provide health care

professionals with tools to share information, debate
health care policy and practice issues, share cases and
ideas and to consult colleagues regarding patient issues
[37, 45, 46]. These professionals also use social media,
including Twitter and Facebook, to enhance communi-
cation with patients [45, 47]. Househ M [46] found that
physicians have begun to develop an interest in interact-
ing with patients online, with the purpose of providing
patient education and health monitoring, and encouraging
behavioral changes and drug adherence, with the hope
that these efforts will lead to “better education, increased
compliance, and better outcomes”.
In addition to their efficacy, one of the most com-

monly cited reasons to implement Internet and social
media interventions is reducing health services and de-
livery costs [48]. The ability to access health information

at home may reduce the cost of having to travel to and
from a health care service. Few studies have examined
issues related to cost of Internet-based interventions and
comparing them to costs for traditional delivery mecha-
nisms. They concluded that the Internet-based programs
were more cost-efficacious than face-to-face treatments
delivered by a therapist [49–51].
Although the cost-efficacy of Internet and social media

for health information have been established, it is becom-
ing difficult to distinguish which resources or websites are
accurate or appropriate for patients [52]. The main limita-
tion of health information found on social media and
other online sources is the lack of quality and reliability.
Authors found that social media sites for medical informa-
tion are often unknown or identified by limited informa-
tion. Studies about liver and kidney transplants have
shown that the educational material available on the Inter-
net is of poor quality and requires rigorous input from
health care professionals [53–55], and none of the Internet
tools has proven credibility to reliably judge transplant
Web sites [56].

Conclusion
In this study, we found that patients after renal trans-
plantation actively use the Internet and social networks.
By opening authenticated Websites and blogs related to
those patients, nephrologists can recommend them to
their patients, which can help the latter to improve their
healthcare and to save time. This constructive contribu-
tion by nephrologists may lead to a more efficient use of
social media. Renal transplant units should develop flex-
ible and Web-based sources related to transplant infor-
mation, which will allow a rapid adaptation to changes
in prevalent practice, improve the health of the patients
and reflect their preferences.

Abbreviations
BMI: Body mass index; CCI: Charlson comorbidity index; CI: Confidence
interval; CKD: Chronic kidney disease; OR: Odds ratio; PLR: Polytomous linear
regression; RTR: Renal transplant recipient; SD: Standard deviation

Acknowledgements
The authors would like to thank patients, nephrologists and clinical technicians
for their participation.

Funding
This study is integrated in a research program funded by: Direction Générale
de l’Offre de Soins, Ministère des affaires sociales et de la santé, for study
design and data collection. Authors declare that they have no conflicts of
interest regarding this funding source. Analysis, interpretation of data and
writing of the manuscript were not associated with any funding.

Availability of data and materials
All data generated or analyzed during this study are included in this article.
The datasets of this study are not publicly available at present. As it is a
longitudinal study, all data are under analysis for the publication of other
articles/studies, but they can be provided by the corresponding author upon
reasonable request.

Mouelhi et al. BMC Nephrology  (2017) 18:259 Page 6 of 8



Authors’ contributions
YM performed statistical analysis, analyzed and interpreted the data and
drafted the manuscript; SG conceived the study and its design, coordinated
the data management, interpreted the data and revised the manuscript
critically; MA has been involved in interpreting the data, drafting the
manuscript and has given final approval of the version to be published.; VP
participated in the statistical analysis; BD participated in the conception and
the design of the study, contributed to the interpretation of data, has been
involved in revising the manuscript critically and has given final approval of the
version to be published. All authors read and approved the final manuscript.

Ethics approval and consent to participate
The study methodology was approved by the local Institutional Review
Board: “Comité Consultatif sur le Traitement de l’Information en matière de
Recherche dans le domaine de la santé” (CCTIRS) n°12–726 and the “Commission
Nationale de l’Informatique et des Libertés” (CNIL) n°1,639,707, thus ensuring the
confidentiality of all the collected information. All patients agreeing to participate
signed a written informed consent before their inclusion in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Laboratoire de Santé Publique, Faculté de Médecine, Université
Aix-Marseille, 3279 Marseille, EA, France. 2Service Santé Publique et
Information Médicale, CHU Marseille, Marseille, France. 3Centre de
Néphrologie et de Transplantation Rénale, CHU Marseille, Marseille, France.

Received: 22 November 2016 Accepted: 19 July 2017

References
1. Soetikno RM, Mrad R, Pao V, Lenert LA. Quality-of-life research on the

internet: feasibility and potential biases in patients with ulcerative colitis.
J Am Med Inform Assoc. 1997;4(6):426–35.

2. Eysenbach G. The impact of the internet on cancer outcomes. CA Cancer
J Clin. 2003;53:356–71. doi:10.3322/canjclin.53.6.356.

3. We are social. http://wearesocial.com/fr/.
4. Snyder CF, Wu AW, Miller RS, et al. The role of informatics in promoting

patient-centered care. Cancer J. 2011;17(4):211–8. doi:10.1097/PPO.
0b013e318225ff89.

5. Millman A, Lee N, Kealy K. ABC of medical computing. The internet. BMJ.
1995; 311(7002):440–443.

6. Grajales FJ, Sheps S, Ho K, et al. Social media: a review and tutorial of
applications in medicine and health care. J Med Internet Res. 2014;16(2):e13.

7. Fox S. Most Internet users start at a search engine when looking for health
information online. Very few check the source and date of the information
they find. In: PEW/Internet and American Life Project. 2006. http://www.
pewinternet.org/~/media/Files/Reports/2006/PIP_Online_Health_2006.pdf.
pdf. Accessed 16 Jan 2012.

8. Dutton WH, Di Gennaro C, Millwood Hargrave A. Oxford Internet Survey
2005 Report: The Internet in Britain. In: Oxford Internet Institute, University
of Oxford. Oxford Internet Surveys. 2012. http://microsites.oii.ox.ac.uk/oxis/
publications. Accessed 16 Jan 2012.

9. Fox S, Duggan M. Internet & Technology. In: Pew Research Center’s Internet
& American Life Project. Washington, DC: 2012.

10. Ayme S, Kole A, Groft S. Empowerment of patients: lessons from the rare
diseases community. Lancet. 2008;371(9629):2048–51. doi:10.1016/S0140-
6736(08)60875-2.

11. Ventola CL. Social media and health care professionals: benefits, risks, and
best practices. Pharmacol Ther. 2014;39(7):491–520.

12. Fox S, Jones S. The Social Life of Health Information. In: Pew Research
Center. 2009. http://www.pewinternet.org/2009/06/11/the-social-life-of-
health-information. Accessed 11 Jun 2009.

13. Social Media and young adults. Pew Research Center. 2010. http://www.
pewinternet.org/2010/02/03/social-media-and-young-adults/. Accessed 3 Feb 2010.

14. Tozzi AE, Mingarelli R, Agricola E, et al. The internet user profile of Italian
families of patients with rare diseases: a web survey. Orphanet J Rare Dis.
2013;8:76. doi:10.1186/1750-1172-8-76.

15. Noorriati D, Shireen H. Knowledge sharing as a culture among Malaysian
online social networking users. Procedia Soc Behav Sci. 2012;50:1043–50.

16. Bezweek S, Egbu C. Impact of Information Technology in Facilitating
Communication and Collaboration in Libyan. In: Public Sector Organisations.
2010. http://cibworld.xs4all.nl/dl/publications/w078_pub361.pdf#page=157.
Accessed May 2012.

17. Bruchon-Schweitzer M, Quintard B. Personality and Illness: Stress, adaptation
and adjustment. Ed Dunod. Paris: 2001.

18. Yuan, Y. Multiple Imputation Using SAS Software. J Stat Softw. 2011:1–25.
http://www.jstatsoft.org/v45/i06/.

19. Hanif F, Read JC, Clancy MJ. A snapshot of renal transplant patients using
medical web browsing. Exp Clin Transplant. 2012;10:3.

20. Patel R, Chang T, Greysen SR, Chopra V. Social media use in chronic disease:
a systematic review and novel taxonomy. Am J Med. 2015;128(12):1335–50.
doi:10.1016/j.amjmed.2015.06.015.

21. De la Torre-Diez I, Diaz-Pernas FJ, Anton-Rodriguez M. A content analysis of
chronic diseases social groups on Facebook and twitter. Telemed J E Health.
2012;18(6):404–8. doi:10.1089/tmj.2011.0227.

22. Bender JL, Jimenez-Marroquin MC, Jadad AR. Seeking support on facebook:
a content analysis of breast cancer groups. J Med Internet Res. 2011;13(1):
16. doi:10.2196/jmir.1560.

23. Van Uden-Kraan CF, Drossaert CH, et al. Health-related internet use by
patients with somatic diseases: frequency of use and characteristics of users.
Inform Health Soc Care. 2009;34(1):18–29. doi:10.1080/17538150902773272.

24. Ramo DE, Prochaska JJ. Broad reach and targeted recruitment using
Facebook for an online survey of young adult substance use. J Med Internet
Res. 2012;14(1):e28. doi:10.2196/jmir.1878.

25. Merolli M, Gray K, Martin-Sanchez F, Lopez-Campos G. Patient-reported
outcomes and therapeutic affordances of social media: findings from a
global online survey of people with chronic pain. J Med Internet Res. 2015;
17(1):e20. doi:10.2196/jmir.3915./Fox S. Pew Internet & American Life Project.
Washington, DC: 2010. [2014-11-17]

26. Coiera E. Social networks, social media, and social diseases. BMJ. 2013;346:f3007.
doi:10.1136/bmj.f3007.

27. Tsuya A, Sugawara Y, Tanaka A, Narimatsu H. Do cancer patients tweet? Examining
the twitter use of cancer patients in Japan. J Med Internet Ress. 2014; 16: e137.

28. Beaudoin C, Tao C. Modeling the impact of online cancer resources on
supporters of cancer patients. New Media Soc. 2008;10:321–44.

29. Hwang KO, Ottenbacher AJ, Green AP, et al. Social support in an internet
weight loss community. Int J Med Inform. 2010;79(1):5–13. doi:10.1016/j.
ijmedinf.2009.10.003.

30. Renahy E, Parizot I, et al. Health information seeking on the internet: a
double divide? Results from a representative survey in the Paris
metropolitan area, France, 2005–2006. BMC Public Health. 2008;8:69.

31. Bland SH, Krogh V, Winkelstein W, Trevisan M. Social network and blood
pressure: a population study. Psychosom Med. 1991;53:598–607.

32. Hanson BS, Isacsson SO, Janzon L, Lindell SE, Rastam L. Social anchorage
and blood pressure in elderly men: a population study. J Hypertens.
1988;6:503–10.

33. Mookadam F, Arthur HM. Social support and its relationship to morbidity
and mortality after acute myocardial infarction: systematic overview. Arch
Intern Med. 2004; 26;164(14):1514–1518.

34. Anderson RA, Bailey DE, Wu B, et al. Adaptive leadership framework for
chronic illness: framing a research agenda for transforming care delivery.
ANS Adv Nurs Sci. 2015;38(2):83–95. doi:10.1097/ANS.0000000000000063.

35. Carpenter KM, Fowler JM, Maxwell GL, Andersen BL. Direct and buffering
effects of social support among gynecologic cancer survivors. Ann Behav
Med. 2010;39(1):79–90. doi:10.1007/s12160-010-9160-1.

36. Strom JL, Egede LE. The impact of social support on outcomes in adult
patients with type 2 diabetes: a systematic review. Curr Diab Rep.
2012;12(6):769–81. doi:10.1007/s11892-012-0317-0.

37. Moorhead SA, Hazlet DE, Harrison L, et al. A new dimension of health care:
systemic review of the uses, benefits, and limitations of social media for
health care professionals. J Med Internet Res. 2013;15(4):e85.

38. Farnan JM, Snyder SL, Worster BK, et al. Online medical professionalism:
patient and public relationships: policy statement from the American

Mouelhi et al. BMC Nephrology  (2017) 18:259 Page 7 of 8

http://dx.doi.org/10.3322/canjclin.53.6.356
http://wearesocial.com/fr/
http://dx.doi.org/10.1097/PPO.0b013e318225ff89
http://dx.doi.org/10.1097/PPO.0b013e318225ff89
http://www.pewinternet.org/~/media/Files/Reports/2006/PIP_Online_Health_2006.pdf.pdf
http://www.pewinternet.org/~/media/Files/Reports/2006/PIP_Online_Health_2006.pdf.pdf
http://www.pewinternet.org/~/media/Files/Reports/2006/PIP_Online_Health_2006.pdf.pdf
http://microsites.oii.ox.ac.uk/oxis/publications
http://microsites.oii.ox.ac.uk/oxis/publications
http://dx.doi.org/10.1016/S0140-6736(08)60875-2
http://dx.doi.org/10.1016/S0140-6736(08)60875-2
http://www.pewinternet.org/2009/06/11/the-social-life-of-health-information
http://www.pewinternet.org/2009/06/11/the-social-life-of-health-information
http://www.pewinternet.org/2010/02/03/social-media-and-young-adults
http://www.pewinternet.org/2010/02/03/social-media-and-young-adults
http://dx.doi.org/10.1186/1750-1172-8-76
http://cibworld.xs4all.nl/dl/publications/w078_pub361.pdf#page=157
http://www.jstatsoft.org/v45/i06/
http://dx.doi.org/10.1016/j.amjmed.2015.06.015
http://dx.doi.org/10.1089/tmj.2011.0227
http://dx.doi.org/10.2196/jmir.1560
http://dx.doi.org/10.1080/17538150902773272
http://dx.doi.org/10.2196/jmir.1878
http://dx.doi.org/10.1136/bmj.f3007
http://dx.doi.org/10.1016/j.ijmedinf.2009.10.003
http://dx.doi.org/10.1016/j.ijmedinf.2009.10.003
http://dx.doi.org/10.1097/ANS.0000000000000063
http://dx.doi.org/10.1007/s12160-010-9160-1
http://dx.doi.org/10.1007/s11892-012-0317-0


College of Physicians and the Federation of State Medical Boards.
Ann Intern Med. 2013;158(8):620–7.

39. Kontos EZ, Emmons KM, Puleo E, Viswanath K. Communication Inequalities
and Public Health Implications of Adult Social Networking Site Use in the
United States. J Health Commun. 2010;15:216–235. doi:10.1080/10810730.
2010.522689.

40. Scanfeld D, Scanfeld V, Larson EL. Dissemination of health information through
social networks: twitter and antibiotics. Am J Infect Control. 2010:182–8.

41. Kukreja P, Sheehan AH, Riggins J. Use of social media by pharmacy
preceptors. Am J Pharm Educ. 2011;75(9):1104.

42. Murray E, Burns J, See TS, Lai R, Nazareth I. Interactive health communication
applications for people with chronic disease. Cochrane Database Syst Rev.
2005;4:CD004274.

43. Chretien KC, Kind T. Social media and clinical care: ethical, professional, and
social implications. Circulation. 2013;27(13):1413–21.

44. MacMillan C. Social media revolution and blurring of professional
boundaries. Imprint. 2013;60(3):44–6.

45. Fogelson NS, Rubin ZA, Ault KA. Beyond likes and tweets: an in-depth look at
the physician social media landscape. Clin Obstet Gynecol. 2013;56(3):495–508.

46. Househ M. The use of social media in healthcare: organizational, clinical,
and patient perspectives. Stud Health Technol Inform. 2013;183:244–8.

47. Chauhan B, George R, Coffin J. Social media and you: what every physician
needs to know. J Med Pract Manage. 2012;28(3):206–9.

48. Griffiths F, Lindenmeyer A, Powell J, Lowe P, Thorogood M. Why are health
care interventions delivered over the internet? A systematic review of the
published literature. J Med Internet Res. 2006;8(2):e10.

49. Donker T, Blankers M, Hedman E, Ljótsson B, Petrie K, Christensen H.
Economic evaluations of internet interventions for mental health: a
systematic review. Psychol Med. 2015;45(16):3357–76.

50. Titov N, Dear BF, Ali S, Zou JB, Lorian CN, Johnston L, et al. Clinical and
cost-effectiveness of therapist-guided internet-delivered cognitive
behavior therapy for older adults with symptoms of depression: a
randomized controlled trial. Behav Ther. 2015;46(2):193–205.

51. Warmerdam L, Smit F, van Straten A, Riper H, Cuijpers P. Cost-utility and
cost-effectiveness of internet-based treatment for adults with depressive
symptoms: randomized trial. J Med Internet Res. 2010;12(5):e53.

52. Sacchetti P, Zvara P, Plante MK. The internet and patient education–resources
and their reliability: focus on a select urologic topic. Urology. 1999;53(6):1117–20.

53. Hanif F, Sivaprakasam R, Butler A, et al. Information about liver transplantation
on the world wide web. Med Inform Internet Med. 2006;31(3):153–60.

54. Hanif F, Abayasekara K, Willcocks L, et al. The quality of information about
kidney transplantation on the world wide web. Clin Transpl. 2007;21(3):371–6.

55. Hanif F, Read JC, Gibbs P. The internet as a tool for patient-centered care in
transplantation. Exp Clin Transplant. 2009;7(4):225–7.

56. Hanif F, Read JC, Goodacre JA, Chaudhry A, Gibbs P. The role of quality tools in
assessing reliability of the internet for health information. Inform Health Soc Care.
2009;34(4):231–43.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Mouelhi et al. BMC Nephrology  (2017) 18:259 Page 8 of 8

http://dx.doi.org/10.1080/10810730.2010.522689
http://dx.doi.org/10.1080/10810730.2010.522689

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study design
	Data collection and measures
	Ethics approval and consent to participate
	Data analysis

	Results
	Description of Internet statuses
	Characteristics associated with internet and social network use
	Characteristics associated with internet access without social network use
	Characteristics associated with internet access and social network use


	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

