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Abstract. Regardless of the abundant literature on the relationship between
social support network and health outcomes of the elderly, there are nearly no
studies examining them in the online context. In this paper, we explore the role
of social support network in e-health services in the context of a European
project, whose aim is to develop a multimedia platform providing social eservices for elderly persons and their social entourage. We collect data in three
European countries to examine the relationship among the social network, social
support, e-service quality, satisfaction, perceived quality of life and healthpromotion behavior. This study contributes to the extension of IS service quality
research to the context of social networks, and offers IS practitioners some
insights to provide better e-health services.
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Introduction

E-health, through the employment of information and communication technology
(ICT), offers promising opportunities for improving the quality and efficiency of
health care. The World Health Organization defines e-health as being “the costeffective and secure use of information and communication technologies in support of
health and health-related fields, including health-care services, health surveillance,
health literature, and health education, knowledge and research” [1]. The e-health
literature has shown many important benefits of e-health, which include reducing
medication errors, lowering health care costs, accessing to quality health care
services, supporting user involvement and self-care [2-6]. However, the widespread
adoption of e-health technologies is being faced by several challenges, such as
concerns about privacy and security, lack of collaboration between different
stakeholders, and digital divide issues. Older adults are generally weak users of ICT,
thus are difficult to obtain, process, and understand health information and services,
which is referred as e-health illiteracy [7]. This makes it challenging to provide high
quality e-health services for the elderly population.

Abundant studies have found that social networks and the social support offered by
them are significantly associated with elderly health [8-10]. Berkman et al. [11]
consider social networks as the social structure that provides connection and potential
support for individuals. They develop a model to conceptualize and structure these
links, and suggest that there are several pathways for social networks to influence
health, such as social support, social influence, social engagement, close personal
contact, and access to material resources. While some older persons may maintain
extensive social contacts, others are likely to reduce their connections because of
physical or emotional reasons, which means they become much less social connected
than before. It is found that people with more social ties have lower mortality risks,
and increased social support is related to better physical and mental health [12]. In
contrast, elderly people who have poor social connections and fewer social
interactions have been reported with greater risk of health problems [13]. It is also
found that social interaction and relationships are important to individuals living with
early-stage Alzheimer's disease, by providing the essential support, cooperation, and
encouragement that enabled them to create meaning in life and sustain identity [14].
In this paper, we consider the role of social support network in e-health services for
elderly persons. Social networks provide opportunities to improve the social
interactions between the older adults and their family members or friends, who can
potentially support them in the use of e-health applications and health-promoting
behaviors. To our knowledge, the role of elderly-centered social networks has not
previously been examined in the e-health literature. We develop a theoretical model in
the context of e-health services, to examine the relationships among social network,
social support, e-service quality, user satisfaction, perceived quality of life and healthpromoting behaviors. We argue that social networks contribute to patient
empowerment, by which individuals are encouraged to take an active part in their
own health management, and are able to better cooperate with their physicians in
delivering high quality healthcare service, as services often involve co-production
processes. We conduct an empirical study on a European project, whose goal was to
develop an intelligent multimedia platform providing e-health services for European
elderly persons and their social entourage. We adopt questionnaires to collect data
among the end users of this platform, testify our theoretical model and hypotheses
using these empirical data. Finally, we discuss the theoretical and practical
implications of this study, and provide the conclusion and future research directions.
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2.1

Literature review
Social network and health

From a social network perspective, individuals and their social interactions can be
represented as nodes and ties, meaning that individuals are embedded in networks of
social relationships and interactions. Analysis of social networks is increasingly
included into heath care research, such as epidemiological studies, patient
communication and education, disease prevention, mental health diagnosis and

treatment, and in the study of health care organizations and systems [15]. Plentiful
research has found that some properties of social networks are positively associated
with both physical and mental health outcomes for older people [9, 10]. For example,
Wenger [16] identified five different types of networks of older adults, and the risk
levels for particular problems associated with each network type. It was found that
elderly with local family-dependent or private-restricted networks tended to have high
risk for social isolation, loneliness, depression, and other mental illness, while those
positioned in locally integrated networks are at the least risk. Field [17] interviewed
eighty-seven older people living in sheltered housing, measuring their physical and
mental health, social networks, social support, decision to move in, and how they
found living in sheltered housing. The study supported the authors’ hypotheses that
residents with more limited support networks have worse physical and mental health
and less positive experiences of living in sheltered accommodations than those with
sufficient networks. Litwin & Shiovitz-Ezra [18] examined the association of social
network type and mortality risk in later life among adults aged 60 and older. The
survey results showed that respondents embedded in diverse and friend-focused
network types, and to a lesser extent those embedded in community-clan network
types, had a lower risk of mortality compared to people belonging to restricted
networks. The same authors have recently [19] investigated social network types and
subjective well-being in a national sample of older Americans. Five social network
types were identified: “diverse,” “friend,” “congregant,” “family,” and “restricted,”
and it was found that network type was related to the well-being of the elderly.
Respondents located in networks characterized by greater social capital tended to
have better well-being in terms of less loneliness, less anxiety, and greater happiness.
2.2

Social support

Social support, the psychosocial function generated by social networks, is an
important aspect of social connection that contributes to health behaviors and health
condition [11]. The studies on the relationship between social support and health
outcomes are largely evolved from the field of mental health, with the findings that
emotional support provided by relatives and friends was associated with improved
well-being and mental health [20, 21]. House et al. [22] distinguished four different
types of support, including emotional support, appraisal support, informational
support, and instrumental support. The social support could directly influence health
outcomes by providing access to information or by improving motivation to engage in
adaptive behaviors. It could also indirectly influence outcomes by persuading the
individual to comply with treatment recommendations, to maintain health promoting
behaviors such as exercise and relaxation, or to provide instrumental support such as a
ride to a medical appointment or grocery shopping [23]. It was shown that there were
a wide range of benefits associated with good social support, such as higher level of
quality of life [24], better compliance with medical treatment [25, 26], and improved
abilities to cope with illness-related stress [27, 28]. On the contrary, a lack of social
support was linked to negative outcome such as increased risk of mortality [18, 29].
In recent years, researchers have begun to examine social support and health issues in
online contexts. McLaughlin [30] examined the factors that could influence the young

adult cancer survivors’ participation in a social networking and video-sharing
platform. It was shown that individuals with little social support from friends and
family, and weak family interaction participated in the mobile social network more
than those with stronger ties and larger bases of support. The implication was that
cancer survivors used the social network as a way to fulfill needs that were not being
met in their ‘‘offline’’ lives. Some researchers have reported that online support
groups are valuable alternatives to face-to-face support groups because of the
advantages such as twenty-four-hours access, anonymity and diversity of viewpoints,
ethnicity, geography and social status [31-33]. Online support groups have the
potential to foster patient empowerment, which can encourage the patients take a
more active role in their health and care pathway [34], and improve the quality of
consultation with their physician [35], thus the optimal outcomes of the health care
interventions can be achieved.
2.3

e-service quality

In order to meet the increasing needs of service orientation in IT industry, researchers
in information systems field putted great concerns on the quality of service in the last
decade [36-39]. DeLone and Mclean [40] firstly included service quality as a separate
dimension to predict the IS success in 2003 [41]. More recently, IS researchers have
introduced the SERVQUAL instrument, popularly adopted in marketing research, to
measure the service quality construct. SERVQUAL has 22 items categorized into five
dimensions including tangible, reliability, responsiveness, assurance, and empathy of
service quality [42]. Although with its popularity in measuring Service Quality,
SERVQUAL’s five dimensional measurement has been challenged in IS field. There
are often findings that some of SERVQUAL dimensions did not hold up across
different settings. Researchers have also questioned the validity of gap scores that are
derived by calculating the difference of user’s perceived levels of service and their
expectations [43-45]. Some researchers in IS believe that the complexity of user’s
psychological process in experiencing services would make discrepancy-based
measurement less reliable than direct measures [46, 47]. Others argue that such a
concern has no empirical ground and the direct measurement approach could incur
higher measurement error [36, 37]. Despite the fierce debate on the measurement of
service quality, researchers have illustrated the significance of this issue in e-health
context [4, 48, 49]. Naidoo & Leonard [50] conducted a survey among users of a
financial healthcare firm’s website, the finding of which is that service quality has a
strong positive influence on e-service continuance. Ivatury et al [2] investigated
mobile telemedicine services in some developing countries and found that service
quality perceptions are influenced by information systems, interaction between
doctors and patients and overall service outcome. Akter [5] developed a service
quality model for m-Health services, and the empirical study showed that service
quality had a strong positive effect on satisfaction, continuance intentions and quality
of life.
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Theory model and hypotheses
Fig.1. Research model and hypotheses

We adopt social capital theory and social cognitive theory as the primary theoretical
foundations to develop our research model and hypotheses. Social capital has been
referred to as the expected benefits derived from the social structures, networks and
memberships between individuals and groups, of which the core idea is that social
networks have value [51]. Social capital affects health behavior in the pathway that
individuals who are embedded in a network or community rich in support, social trust,
information, and norms, have resources that help achieve health goals [52]. Social
cognitive theory refers human behavior as an interaction of personal factors, behavior,
and the environment, and provides a framework for understanding, predicting, and
changing human behavior [53, 54]. In IS field, it has ever been used to understand the
impact of self-efficacy and outcome expectations on an individual’s affective and
behavioral reactions to information technology [55].
Based on the above perspective and prior literatures, we state the following
hypotheses for empirical testing:
H1: Social network e-ties owned by an individual positively affect the social support
level that one perceives in the use of e-health services.
H2: The social support level of an individual positively affects the service quality that
one perceives about the e-health services.
H3: Service quality positively affects user’s satisfaction in e-health environment.
H4: The social support level of an individual positively affects user’s satisfaction.
H5: User’s satisfaction positively affects user’s perception of quality of life.
H6: User’s satisfaction positively affects user’s health-promotion behavior.
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4.1

Research methods
Setting

This study will be carried out across three European countries, i.e. Italy, France and
Germany. We will investigate a European project (HOPES1), whose aim is to develop
an intelligent multimedia and multi-format platform providing e-care services for
European elderly persons and their social entourage. Through the provision of this
multimedia platform, and with the help and support from relatives or friends, elderly
persons will be allowed to keep in touch with friends and family remotely, to extend
their personal network and social interactions, and to exchange best practices for
different solutions facilitating everyday life with other users. Social network and
social support are key issues in this project[56, 57]. If elderly persons are not familiar
with ICT, their social entourage will be enabled to help, educate and tutor the elders.
It also provides an efficient solution for these social entourages to better support and
look after their elderly family members or friends, keep their parents / elderly
relatives or friends in good physical and psychological health.
4.2

Sample

Our target population is the elderly users of the HOPES platform. Data is collected
from Italy, France and Germany, which are all in the scope that the HOPES project
plans to provide services. The questionnaire consists of multiple scales of social
network, social support, e-service quality, satisfaction, perceived quality of life and
health-promotion behavior. The questionnaire is primarily developed in English, then
it is translated into local language (Italian, French and German) respectively.
4.3

Measures

Social network e-ties. We use the abbreviated version of the Lubben Social Network
Scale (LSNS-6), developed by Lubben et al. [58] to measure the social network e-ties
between individuals and family members (people who are related either by birth or
marriage) and friends (people who are related either as friends or neighbors). The
elderly respondents are asked to evaluate the number of family members and friends
they are in relation to. For example, (a) how many family members and friends do
you see and hear from at least once a month?; (b) how many family members and
friends do you feel close to such that you could call on them for help?; and (c) how
many family members and friends do you feel at ease with that you can talk about
private matters? A higher score indicates more social network ties [59]. We will adapt
these questions to the HOPES project context in order to measure social network eties in which social interactions are performed online.
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This article has been drafted in the context of the HOPES project “Help and social interaction
for elderly On a multimedia Platform with E-Social best practices” funded by the EU
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Social support. The social support scale in this study is modified from the Perceived
Support Scale, developed by Krause and Markides [60]. The original Perceived
Support Scale consisted of 41 items measuring both support received and support
given. Of these 41 items, Krause [61] used 10 items to measure three kinds of support
received from significant others: informational support, tangible help, and emotional
support. We will modify the social support scale to be consistent with the HOPES
project context. The participants will be asked to score the support they received from
family members and friends. For example, “How often have your family members
and friends suggested some action you should take in order to deal with problems you
were having?” (information support);“How often have family members and friends
taken care and been right there with you in a stressful situation or when you got
sick?” (emotional support); and “How often have family members and friends taken
you to health service, transport urgently to get to the doctor, or taken you on a journey
to someplace?” (instrumental support) [59].
E-service quality. We will derive our measurement of e-service quality on the base
of SERVQUAL constructs which is popularly used in IS context [62]. The service
quality construct measures the quality of IT service from five dimensions: assurance,
reliability, tangibles, responsiveness, empathy. Assurance deals with customer
perceptions of the service provider’s courtesy and ability illustrated by their behavior.
Tangibles relate to customer assessments of the facilities, equipment, and appearance
of the service providers. Reliability refers to customer perceptions that the service
provider is providing the promised service in a reliable and dependable manner, and
in the right time. Responsiveness deals with customer perceptions about the
willingness of the service provider to help the customers and not shrug off their
requests for assistance. Empathy deals with customer perceptions that the service
provider is giving them individualized attention and has their best interests at heart.
User satisfaction. Satisfaction is a sense of contentment that arises from an actual
experience with regard to an expected experience [63]. User satisfaction measures a
user’s subjective experience in terms of either a specific service encounter or overall
encounters. There are various measurements of satisfaction in literatures, from only
one item [64] to multiple items [65]. In this study we use four five-point overall
service satisfaction scales dealing with adequacy, effectiveness, efficiency, and
overall satisfaction.
Perceived quality of life. Quality of life is a uniquely personal perception, a
reflection of the way that individuals perceive and react to their health status and to
others, nonmedical aspects of their lives. The overall quality of life includes not only
health related factors, such as physical, functional, emotional, and mental well-being,
but also non-health-related elements, such as family, friends, and other life
circumstances. We will adopt the suggestion by Gill & Feinstein [66] to develop the
quality of life scales.
Health-promotion behavior. This measure will be modified from the HealthPromoting Behavior Measuring Instrument (HPBMI) developed by Yensuchit [59,
67]. The modified health-promotion behavior scale consists of two main dimensions,

which is promoting health and preventing disease and injury. Promoting health
dimension deals with self-care management, physical activity, and healthful eating.
Preventing disease and injury dimension deals with preventing injuries, home
sanitation management, stress management, and absence damaging behaviors.
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Discussion and Conclusions

Social networks and the social support offered by them are linked to a variety of
health outcomes in the general public, especially for elderly persons. Despite the
plentiful literatures on the relationship between social support network and the health
status and behaviors, there are nearly no studies examine them in the online context.
In this paper, we explore the role of social support network in e-health services in the
context of a multimedia platform providing social e-services for European elderly
persons and their social entourage. We believe social networks are significantly
valuable in e-health services, which provide great opportunities to improve the service
quality by enabling the older adults to be better supported by their family members or
friends in the use of ICT and in the health-promotion behaviors. The empirical study
of the relationship between social support, service quality and user satisfaction will
contribute the extension of IS service quality research to the context of social
networks. We hope this research will build up a bridge between these two important
areas. For IS practitioners providing online healthcare services, the findings of this
study would provide them some insights to improve the quality of services by
incorporating social support networks in the solutions.
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