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Abstract: The worldwide burden of chronic illnesses, constitutes a major public health concern and
a serious challenge for health systems. In addition to the strategies of self-management support
developed by nursing and health organizations, an individual’s personal network represents a
major resource of social support in the long-term. Adopting a cross-sectional design based on
personal network analysis methods, the main aim of this study is to explore the relationship between
satisfaction with the social support received by individuals suffering chronic pain and the structure,
composition, and functional content in social support of their personal networks. We collected
personal and support network data from 30 people with chronic pain (20 person’s contacts (alters) for
each individual (ego), 600 relationships in total). Additionally, we examined the level of satisfaction
with social support in each of the 600 relationships. Bivariate and multivariate tests were performed
to analyze the satisfaction with the social support received. Using cluster analysis, we established a
typology of the 600 relationships under study. Results showed that higher satisfaction was associated
with a balance between degree centrality and betweenness (i.e., measures of network cohesion and
network modularity, respectively). Finally, new lines of research are proposed in order to broaden
our understanding of this subject.

Keywords: social support; patient satisfaction; chronic disease; chronic pain

1. Introduction

Chronic illness constitutes a critical public health challenge that affects both social and economic
development worldwide. Chronic illness also represents a major challenge for health services. Data
from the WHO reveals that noncommunicable diseases (NCDs) cause 41 million deaths annually,
equivalent to 71% of all deaths globally [1].

The steady increase in the prevalence of chronic illnesses is due, in part, to the progressive aging
of the population, together with an increased life expectancy. Thus, people with several illnesses
or chronic conditions live longer than in the past [2]. Faced with this scenario, health services are
undergoing a reorganizational shift from a model centered on illness and treatment, to one centered on
the individual and their particular chronic conditions. Both institutional and personal environments
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are also very important to chronic illness patients, comprising sources of support outside the more
formal health and/or social systems.

A key element of the models developed to face chronicity is self-management. This concept
emphasizes the patient’s role in managing health and has been defined as an ‘individual’s ability
to manage the symptoms, treatment, physical, and psychosocial consequences and lifestyle changes
inherent in living with a chronic condition’ [3]. This is a changing construct, which reflects the different
types of support needed throughout the progression of the illness, mediated by such factors as the
stage of the illness, its stability over time, the symptoms, and the physical limitations, among others [4].
However, as proposed by Morris et al. [5], the notion of self-management is questionable, as an
individual construct, namely because many practices concerning the management of illnesses involve
the support and/or negotiation of roles within the framework of relationships. Therefore, in essence,
chronic illnesses are not restricted to the individual, rather they are ‘embedded in family, community,
and societal conditions that shape and influence—and may constrain—the choices people make, or can
make’ [6]. Based on this change in paradigm, the Innovate Care for Chronic Conditions (ICCC) of the
WHO, propose a framework for health systems to improve the management of chronic conditions.
This framework proposes the following micro, meso, and macro levels of health care systems: The level
of interaction with the patient (micro), the organization of healthcare at the community level (meso),
and the level of politics (macro). Each level dynamically interacts and influences the other two over
time, via feedback loops [7]. According to the ICCC framework, optimal outcomes are achieved when
a partnership exists between health care teams, community partners, and patients and their families [8],
i.e., when individual self-management is embedded in the social systems of support that make it
possible. Furthermore, certain aspects of the community are highly relevant, such as associations for
patients and their families, making caregivers increasingly influential [9].

Along these lines, different dedicated programs and interventions have been developed by health
organizations to improve self-management, including assessments based on the perspectives of both
patients and health professionals [10–12]. Likewise, other programs have used a community approach,
focusing on supporting the self-management of chronic illness on behalf of the individual’s social
networks [5,13–17]. However, these latter approaches do not provide tie-level measures of the social
environments in which self-management may be developed. In addition, they use the terms ‘social
support’ and ‘social networks’ interchangeably, conflating two related but unidentical social phenomena.
Social support has been defined as ‘support accessible to an individual through social ties to other
individuals, groups, and the larger community’ [18]. Instead, social networks have been described
as ‘the direct and indirect ties linking a group of individuals over certain definable criteria, such as
kinship, friendship, and acquaintances.’ Therefore, social networks provide a structural framework
in which support may, or may not, be accessible to the individual [19]. We aim to contribute to the
research in this field by providing detailed social tie-level information about the social environment
of individuals in situations of chronic pain on one hand, and information about the content of the
relationship on the other without prejudging the existence of social support.

Furthermore, in the study of social support, three differentiated aspects of social ties are
distinguished: (1) the existence or number of relationships as a reflection of social integration,
(2) the formal structure of the same or social networks, and the functional content, in this case, social
support (3) and the influence of the structure of social relationships on functional content in social
support [20,21].

Social network analysis (SNA) is a research method that examines the interactions between
individuals, groups, and organizations, which has been applied in a variety of research areas. In the
context of health, this approach has led to academic literature which has significantly increased in
recent decades, prioritizing the role of social structure, including the areas of community and primary
health, care and nursing research [22–26], identifying new challenges and providing opportunities for
innovative research.
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Social support has been studied in several contexts, one of which is informal caregiving [27,28].
Compared to other approaches in social support research, personal network analysis (PNA), also labeled
as egocentric network analysis in the literature [29], is based on the ensemble of relationships that
surround an individual (ego) across social settings (i.e., family, work colleagues, neighbors, . . . ),
as well as the relationships between the person’s contacts (alters) [30,31]. This enables the simultaneous
study of micro phenomena (interactions) and meso phenomena (the social networks and institutions
that the individual belongs to on a community level) [32]. Previous research has noted the effects of
personal networks on individual outcomes based on theoretical frameworks, such as the social capital
and the social influence through diffusion and social support, with the latter being one of the most
studied areas based both on this approach and on different disciplines [33]. From this perspective,
a PNA, constitutes an excellent approach to the study of social support in the context of informal
care in chronic illness, since this can be used to measure the structure and composition of personal
networks and the functional content of social support. This enables the possibility of differentiating the
personal network from the support network (comprising both support providers and non-providers),
as well as relating these personal network characteristics, including the structural variables, with other
variables of interest. Whereas, in general, social support studies evaluate the quality, or the quantity,
of a person’s social ties, studies based on PNA regard these ties as being potentially of interest [34].
This is based on the importance of the relationships between the interacting units [30]. Therefore,
the structural variables of these relationships are commonly included in the analysis.

In the study of social support, one dimension of interest is the quality or sense of satisfaction.
This dimension reflects the discrepancy among the interactions between real and desired (or necessary)
support. The relevance of this distinction is that satisfaction with social support provides a better
explanation of the quality of life and health outcomes when compared with the mere provision or
number of support providers [35,36]. Regarding the assessment of satisfaction, although it has been
used in some instruments intended to evaluate social support [37], there is a gap in the literature
regarding the role of the personal networks’ characteristics in the quality or satisfaction with social
support. Thus, this study focuses on the quality of social support received from personal networks
in the context of chronic pain. This dimension has seldom been researched [36,38] despite being a
highly relevant health problem due to its prevalence, complexity, and the consequences for both the
individual and the social environment in which it is embedded [39,40]. Our approach provides a rich
set of measures at the tie level that allows us to measure with detail personal networks’ structure,
composition, and functional content of social support along with its perceived quality. Just having this
type of detailed information, it is possible to suggest ways to improve the effective self-management of
individuals in chronic pain situations.

2. Materials and Methods

This research is part of a larger study aimed at examining social support and quality of life in
the context of chronic pain [41]. In a prior publication, the descriptive results of this larger study
were presented using a mixed approach [42], showing that different types of personal networks
were associated with self-reported quality of life, which scored below the populational mean in all
dimensions considered.

2.1. Design

A descriptive, cross-sectional study using personal network analysis.

2.2. Sample Description

The inclusion criteria of participants were people over the age of 18 diagnosed with chronic pain,
and receiving care at Marques de Valdecilla University Hospital Pain Unit of Santander (Spain), without
mental or cognitive decline and who agreed to participate voluntarily in the study. Convenience
sampling was used to select participants: An equal number of men and women (15 in each case) that
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met the inclusion criteria and were recommended by professionals working at the pain management
unit among their patients. All voluntary participants were briefed about the goals and methods of
the research and signed an informed consent form (see Section 2.6 below). All of them agreed to be
interviewed several times if necessary, either at the hospital or participants’ homes, according to their
health status and personal preferences. Nobody requested to quit the research, probably because
of the positive assessment of both the attention and feedback about their personal networks they
received during the interviews. Fieldwork and data analysis were conducted between July 2014 and
July 2015. The personal networks of the 30 cases amounted to a total of 600 personal relationships
(20 relationships per ego).

2.3. Variables

The data collection included participant variables (ego), their contacts (alter) and details regarding
their personal network (see [41,42] for further information regarding the variables):

(a) Sociodemographic data (ego characteristics): sex, age, civil status, level of studies, and
work situation.

(b) Variables regarding the composition of the personal network (alter characteristics): Age, sex, type
of tie with ego, place of residence, and proximity.

(c) Social support (function): type (emotional, instrumental, informational, and combinations of the
same), satisfaction, reciprocity, variation over time, frequency, and channel of transmission.

(d) Variables regarding the structure of the personal network: density, degree centrality (two measures;
mean of the alter-alter matrix and at node level), betweenness centrality (two measures; mean of
a personal network and at node level), number of components and number of isolates.

2.4. Data Collection Instruments

Personal network: EgoNet open-source software (https://sourceforge.net/projects/egonet/), was
used to collect and analyze each ego’s personal network data. Additionally, UCInet software [43]
was used to calculate degree, and betweenness centrality for each of the 600 alters studied.
Sociodemographic, pain variables, and personal network data were collected based on an ad hoc
questionnaire designed in accordance with the study objectives.

2.5. Data Analysis

Bivariate linear mixed models were used to analyze the satisfaction with the social support
received. These were converted into the following numerical values: very unsatisfactory = 0, quite
unsatisfactory = 1, satisfactory = 2, quite satisfactory = 3, and very satisfactory = 4. Ego characteristics
and structure, composition, and functional content in social support of their personal network were
considered as explanatory variables. The ego was included as a random effect for the analysis of
the structure and composition of alter variables. Variables with a p-value of 0.2 were included in a
multivariate logistic regression model to identify which factors were related to satisfactory or very
satisfactory support.

Additionally, a multiple correspondence analysis (MCA) combined with classification methods
were used in order to establish typologies for the 600 relationships examined in terms of the quality of
the social support received from the ego’s point of view. MCA is a descriptive, exploratory technique
designed to analyze multi-way contingency tables with cases as rows and categories of variables as
columns [44]. Components obtained from the MCA were submitted to a cluster analysis applying
Ward’s hierarchical clustering method [45,46]. Results were represented in a tree dendrogram using
R-squared distance. Bivariate tests were conducted between each of the explanatory variables and the
profiles, using chi-square tests to describe the obtained profiles.

The statistical analysis was performed using SAS v9.4 software (SAS Institute Inc., Cary, NC,
USA), and the significance level was set at p < 0.05.

https://sourceforge.net/projects/egonet/
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2.6. Ethical Considerations

The Clinical Research Ethics Committee of Cantabria (Spain) provided ethical approval for
this study (internal code 2014.32). All study participants received verbal and written information
concerning the study objectives and procedure. Participation was voluntary, and all participants
provided their signed informed consent. Furthermore, this study adhered to national and international
ethical guidelines (Code of Ethics and Declaration of Helsinki) and fulfilled data confidentiality
legislation (Spanish organic law 15/1999 of 13 December on the protection of personal data).

3. Results

3.1. Sociodemographic Variables

In total, 30 people participated in the study (15 women and 15 men). The mean age of participants
was 54.57 years (SD 11.64, range 30–73 years). Their marital status was married or with a partner
(n = 27); divorced (n = 1); and widowed (n = 2). Their educational level was primary education
(n = 16), vocational education (n = 8), secondary education (n = 4), and higher education (n = 2). Their
employment status at the time of the interview was: retired (n = 10), active (n = 9), on sick leave due to
pain (n = 6), and homemaker (n = 5). The mean length of time since the onset of chronic pain was
12.2 years (SD 9.18, range 1–35 years) in men and 16.6 years (SD 12.39, range 1–39) in women.

3.2. Bivariate Analysis

The satisfaction with the social support received in the 600 personal relationships studied
was distributed as follows: very satisfactory 12.3%, quite satisfactory 22%, satisfactory 26%, quite
unsatisfactory 6.5%. The very unsatisfactory category was present in 33.2%, corresponding to
relationships where no support was provided (see also [27] for descriptive analysis of other variables
related to social support function).

3.2.1. Ego Variables

From the bivariate analysis, no statistically significant relationships were observed (p-value > 0.05)
between satisfaction with social support received and the following ego variables: Age, gender, level
of studies, work situation, civil status, level of pain, pain duration, and the number of cohabitants.
However, the results obtained, when comparing the means of age and duration of pain variables for
the ego, are notable. The quality of social support received decreased as the ego’s age increased, and as
the time with chronic pain increased.

Age of ego (p-value 0.174): for the categorical variable age, as age increased, satisfaction decreased
(for every 10 years, satisfaction values decreased by 0.16 units):

• Participants aged between 30 and 51 years; mean satisfaction 2.01 (SD 0.19).
• Participants aged between 52 and 63 years; mean satisfaction 1.72 (SD 0.17).
• Participants aged between 65 and 73 years; mean satisfaction 1.51 (SD 0.18).

Duration of pain (p-value 0.096): using the categorical variable model and recoding the duration
of pain variable, we observed that, as the duration of pain increased, satisfaction decreased:

• Duration of pain between 1 and 8 years; mean satisfaction 2.04 (SD 0.18).
• Duration of pain between 9 and 19 years; mean satisfaction 1.67 (SD 0.18).
• Duration of pain between 20 and 39 years; mean satisfaction 1.5 (SD 0.18).

3.2.2. Composition Variables

Regarding the composition variables (Table 1), the most satisfactory support was defined by an
adult female alter, with whom the ego had a strong tie, who was a close family member (partner,
parents, and children) and who lived geographically close.
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Table 1. Satisfaction and composition variables of the personal network.

Variable Category Mean (SD)

Age of the alter *

≤30 years 1.36 (0.17)
31–50 years 1.95 (0.13)
51–60 years 1.67 (0.16)
>60 years 1.69 (0.14)

Sex of the alter *
Women 1.91 (0.12)

Men 1.56 (0.12)

Tie with the ego *

Partner 3.22 (0.26)
Parents 3.03 (0.33)
Brothers 1.75 (0.18)
Children 2.77 (0.19)

Other family members 1.32 (0.13)
Friends 1.61 (0.14)

Other ties 1.41 (0.18)

Strength of the tie *

Very close 2.83 (0.13)
Quite close 2.19 (0.12)

Close 1.50 (0.12)
Not very close 0.74 (0.13)
Not at all close 0.21 (0.20)

Place of residence of the alter
compared to the ego

Same locality 1.89 (0.13)
Same province 1.66 (0.13)

Other province/country 1.53 (0.18)

* p-value < 0.05.

3.2.3. Structural Variables

Regarding the structural variables of the personal network (Table 2), the quality of the social
support received increased as the density of the network increased. In contrast, the quality of support
decreased as the number of isolates and components increased. Regarding the node, as the degree
centrality of the alter increased (a measure related to the density of the network), satisfaction increased.
Likewise, satisfaction increased as the betweenness centrality of the alter increased.

Table 2. Satisfaction and structure variables of the personal network and alters.

Variable Range/Category Mean (SD)

Density *
<40% 1.57 (0.15)

41–60% 1.64 (0.16)
>60% 2.28 (0.22)

Degree centrality (alter) *
0–5 1.35 (0.14)

6–11 1.60 (0.13)
12–19 2.35 (0.15)

Betweeness Centrality (alter) *
0 1.44 (0.13)

0.1–1.2 1.69 (0.15)
1.2–114.3 2.12 (0.14)

Components
1 2 (0.16)
2 1.54 (0.20)

3–11 1.58 (0.18)

Isolates
0 1.89 (0.14)
1 1.63 (0.23)

2–9 1.46 (0.22)

* p-value < 0.05.
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3.2.4. Functional Social Support

Regarding the social support characteristics, of the 600 relationships examined, 401 support-providing
relationships were identified (66.83%) and 199 relationships in which support was not provided
(33.17%). Thus, the mean number of providers and non-providers was 13 and 7, respectively, for each
ego. The functional variables concerning social support (Table 3), reveal that the personal relationships
offering greater quality support from the ego’s perspective were characterized by offering various
types of support (multiplexity). This was provided face-to-face or combined with daily telephone calls,
which could become more frequent over time and occurred in reciprocal support relationships.

Table 3. Satisfaction and social support variables.

Variable Category Mean (SE)

Social support variables in provider relationships (n = 401)

Type *

Emotional 2.37 (0.07)
Emotional and instrumental 3.18 (0.10)

Emotional, instrumental and informational 3.62 (0.18)
Other types of support 2.55 (0.14)

Frequency *

Daily 3.26 (0.09)
Weekly 2.57 (0.08)

Biweekly 2.42 (0.12)
Monthly 1.94 (0.11)

>2 months 1.83 (0.15)

Transmission channel *

Face-to-face 2.70 (0.09)
By telephone 2.22 (0.13)

Face-to-face and by telephone 2.74 (0.10)
Internet/Telephone + internet 2.16 (0.28)

Variation of support *
Increases 3.22 (0.18)

No variation 1.47 (0.12)
Decreases 1.73 (0.19)

Reciprocity * Yes 1.97 (0.10)
No 0.99 (0.14)

SE = Standard Error.* p-value < 0.05.

3.3. Multivariate Logistic Regression Model

From the multivariate logistic regression model, we obtained that the variables which were related
to the satisfactory or very satisfactory support were: Age of the ego (the level of satisfaction with the
social support received decreased as the age of the ego increased), sex of the alter (women offered more
satisfactory support compared to men), tie with the ego (close family members, friends, and neighbors
provide more satisfactory support), reciprocal relationships in the support and relationships in which
the ego has a very strong tie.

3.4. Cluster Analysis

In order to explore the 600 relationships examined in terms of the quality of the social support
received a multiple correspondence analysis was performed. Variables included in the analysis
were the sex of the alter, tie with the ego, type of support, satisfaction, frequency, transmission
channel, reciprocity, and proximity. We obtained 11 factors that accounted for 75% of the total
variability. Applying a classification algorithm to these factors, three clusters were obtained, which
comprise the totality of the 600 studied relationships. The satisfaction profiles presented the following
distribution: Profile 1 (237 relationships), represented by a majority of satisfactory relations with the
social support received; Profile 2 (164 relationships), represented by a majority of very and quite
satisfactory relationships considering the social support received, and Profile 3 (199 relationships),
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represented in its totality by very unsatisfactory relationships, and corresponding to the non-providers
of social support present in the personal networks studied.

Table 4 displays the distribution of egos among the three profiles according to age. In consonance
with the results of the bivariate analysis presented above and which revealed a decrease of satisfaction
as the age of the ego increases, the relationships containing cluster 3 and valued as being very
unsatisfactory with the social support received corresponded with egos over the age of 65 in almost
50% of cases.

Table 4. Age of ego and relationships according to the three profiles (%).

Category Profile 1 Profile 2 Profile 3

30–49 years 38.4 31.1 19.1
50–64 years 35.9 37.2 37.2
65 and over 25.7 31.7 43.7

Total 100 100 100

Graphically, these relations are grouped, forming three profiles, as shown in the following
dendrogram (Figure 1). The horizontal axis represents individuals that are grouped by horizontal lines
at a height that represent the distance between the two linked clusters.
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3.4.1. Composition Variables

Table 5 presents the distribution of the personal network composition variables across the three
profiles (bivariate tests between the explanatory variables and the profiles). The social support that
was deemed more satisfactory was provided by (a) women, (b) close family members (followed by
the friends), (c) middle-aged people, (d) those with whom the ego has a strong tie, (e) reciprocal
support relationships, and (f) people living geographically close to the ego. Although to a lesser degree,
there was a presence of more unsatisfactory relations with non-providers in the case of close adult
family members.

For the analysis of the family roles, we have considered: (a) close family members: partner,
parents, siblings, and children; (b) family members: Aunts/uncles, grandchildren, cousins, grandparents,
nephews/nieces, and brothers/sisters-in-law, and (c) other family members: family roles not included
in (a) and (b). The variable ‘proximity’ was examined based on five categories, which were recoded
into two categories: A = strong tie: very close, quite close, and close, and (b) weak tie: not very close
and not close at all.
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Table 5. Composition variables of the personal network according to the three profiles (%).

Variable Category Profile 1 Profile 2 Profile 3

Age of the alter *

<20 2.1 7.3 15.1
20–39 21.5 24.4 19.6
40–59 45.6 45.2 32.7
>60 30.8 23.1 32.6

Sex of the alter *
Male 45.1 41.5 57.8

Female 54.9 58.5 42.2

Relationship with ego *

Close family members 17.3 59.8 14.1
Family members 24.9 7.9 24.1

Other family member 4.2 9.1 17.6
Friends 35.9 17.1 32.2

Neighbors 8.4 3 6.5
Work and professional colleagues 9.3 3 5.5

Strength of the tie * Strong tie 77.2 100 49.2
Weak tie 22.8 0 50.8

Place of residence of the
alter compared to the

ego *

Same location 35 58 43.2
Same province 43 32.9 40.2
Other province 17.4 8.5 12.6

Other province/country 4.6 0.6 4

* p-value < 0.05.

3.4.2. Structural Variables

Table 6 presents the multivariate analysis findings considering the importance that structural
measures have on the personal network for the quality of the support, in consonance with the results
of the bivariate analysis presented above. In this manner, the personal network providing the most
highly-valued level of satisfaction combined both a degree centrality and high density with a high
betweenness centrality, both of which were above the overall mean. Likewise, the findings reveal a
tendency for satisfaction levels to decrease in networks that were more fragmented, with less cohesion
or with a greater number of isolates and components.

Table 6. Structural variables of the personal network. Profile and global means.

Variable Profile 1 Profile 2 Profile 3 Global Mean

Density 0.44 0.53 0.41 0.45
Degree Centrality (a) 7.08 12.44 7.25 8.60

Betweeness Centrality (a) 2.41 8.53 2.10 3.98
Components 2.41 2.11 3.03 2.53

Isolates 0.91 0.74 1.62 1.10
(a) Alters’ centrality measures

3.4.3. Functional Social Support

Regarding the specific characteristics of the social support provided (Table 7), the greatest quality
was associated with the combination of different types of support, especially emotional and instrumental
support. Likewise, the frequency of the provision of support and face-to-face contact or combined
with the provision of telephone support represents the most satisfactory support relationships.

Below, we display the graphs of two study participants with different levels of satisfaction with
the social support received. The most satisfactory support network (Figure 2) corresponds to a woman
aged 40 years who had chronic pain for 14 years, whereas the graph that illustrates the least satisfactory
support network (Figure 3) is that of a man aged 66 years who had experienced chronic pain for 35 years.
Table 8 shows the legend of graphs, and Table 9 displays the quantitative results of the differences in
these three personal network dimensions examined, as well as the quality of social support.
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Table 7. Social support variables in the three profiles (%).

Variable Category Profile 1 Profile 2 Profile 3

Type *

Emotional 83.5 34.8 0
Instrumental 5.1 2.4 0
Informative 2.1 0 0

All three types of support 0.4 12.8 0
Emotional and instrumental 3.4 46.3 0
Emotional and informative 3.4 3.7 0

Instrumental and informative 0.4 0 0
Professional 1.7 0 0

None 0 0 100

Frequency *

Daily 7.6 63.4 0.5
Weekly 39.2 31.7 0.5

Biweekly 17.3 3.7 0
Monthly 23.6 0.6 0

Every 2 or 3 months 6.3 0.6 0
Every 3 months or more 5.9 0 99

Channel of
transmission *

Face-to-face 43.5 54.3 0
By telephone 24.1 3.7 0

Internet 3 0.6 0
Face-to-face and by telephone 27.8 41.5 0

Telephone and internet 1.7 0 0
No support 0 0 100

Variation *
Has not varied 70.5 61 92
More support 13.1 31.1 0
Less support 16.5 7.9 8

Reciprocity * Yes 78.9 93.3 59.3

* p-value < 0.05.
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Table 8. Legend of graphs.

Node Shape: Sex Node Size: Satisfaction Node Colour: Type of Social Support

Circle: Women
Square: Men

Large:
More satisfaction

Small:
Less satisfaction

Red: Emotional
Dark blue: Instrumental

Pink: Emotional and instrumental
Yellow: Informational

Green: All types
Black: Non-providers

Light blue: Emotional and informational
Orange: Professional

Table 9. Descriptive analysis of social support at the ego level.

Case 01 Case 28

Satisfaction (%)

Very satisfactory 20 0
Quite satisfactory 35 15

Satisfactory 20 40
Quite unsatisfactory 0 0
Very unsatisfactory 25 45

Structure

Density 0.605 0.137
Degree Centrality (mean) 11.5 2.6

Betweenness Centrality (mean) 5.7 0.25
Components 1 11

Isolates 0 9

Composition (%)

Sex of the alters
Women (vs. men) 70 50

Strength of the tie
Strong tie (vs. weak) 80 90

Place of residence of alters
Same locality as ego 80 15

Reciprocity
Yes 45 90

Social support (%)

Type of support
All three types

Emotional and instrumental
Non-providers

25
20
25

5
0

45

Variation of support
Increases 55 15

Frequency of support
Daily

2 or 3 times per week
25
10

5
0

Transmission channel
Face-to-face

Face-to-face and telephone
65
10

45
10



Int. J. Environ. Res. Public Health 2020, 17, 2706 12 of 17

In addition to the differences of age and time since onset of pain in each of the two cases presented,
the comparison of these two networks reveals differences affecting the structure, composition, and
content of the social support as well as the satisfaction with the social support received by each of the
two participants.

4. Discussion

This study aimed to examine the structure, composition, and functional content of social support
in the context of personal networks, in relation to satisfaction from the ego perspective. It is important
to consider these conditions in order to assess social support as a relational element that is contained
and transmitted within social relations [20].

4.1. Composition Variables

The most highly-valued social support was provided by middle-aged female alters, with whom the
ego maintained a close relationship and who lived geographically close to the ego. These characteristics
highlight the importance of the age of the alter on the ability to offer support (children and older people
as non-providers) or the geographical proximity of the alter, which is considered key, especially for
the provision of instrumental or tangible support [47–49]. Regarding the type of tie with the ego, our
results add to the existing literature, which underlines the significant role of the family and friends in
the provision of social support [50]. Nonetheless, it is necessary to consider that, although family roles
represent 76.8% of the most satisfactory relationships, they also represent 55.8% of the total number of
relationships in the profile identified as the most unsatisfied with the social support received. Therefore,
when considering social support in the framework of social relationships, it should be appreciated
that not all aspects of so-called close relationships are positive [20,51]. Negative interactions, together
with social loss and loneliness, constitute adverse aspects of social interactions [52], which can be
detrimental to a person’s health by influencing the sense of wellbeing, life stress, less supportive
networks, and psychological distress [53–55]. Likewise, specifically in cases of chronic pain, it is also
necessary to consider the impact of pain and the resultant effects on a person’s social and family
relationships [39,40,56], including effects on their partners [57–60]. Therefore, these findings suggest
the need for contextual and longitudinal assessments of support in long-term conditions, as these
factors affect both the receiver, as well as the provider of support and the relationship dynamics.

4.2. Structural Variables

Our results have shown that quality in the provision of social support is related to certain levels
of density as well as with a relatively high betweenness centrality. Nonetheless, none of these explain
separately the maximum level of satisfaction. Therefore, the results suggest that the ideal support
network should strive for a certain balance between a dense center and a periphery that may act as a
bridge with other more diverse relationships.

From a sociological point of view, social structures affect and are affected by human behavior [61].
In the field of health, several studies have underlined the role that the network structure plays in
different health outcomes, such as the effect of the same on health-related behaviors [62–64] in the
transmission of sexually transmitted diseases [65,66] in mental health [67] or the relation between
network structure and health status [68]. Likewise, some studies have found certain benefits derived
from having a network with different social domains and with a diverse typology of alters, as these
can act as facilitators of other resources offering different types of support [69,70]. Therefore, an
alter with a high betweenness, as shown by our results, represents a quality support resource for
ego, which can benefit from these indirect relationships. Conversely, some studies have found that
density is not automatically related to social support [71,72] and that networks with low density
are more adaptive and offer greater support according to determined contexts [73]. We contend
that this idea of balance among density and intermediation in the structure of the personal network
is important when evaluating social support. For the case of chronic pain, a dense network may
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guarantee the availability of emotional support in which strong ties mainly are represented by kin
and close relationships. However, the same relationships over time may lead to a redundancy of the
already-known support resources, and alters with a high betweenness might enable access to new
support resources (information, contacts, etc.) of great value for ego. Although certain levels of density
are necessary for achieving a feeling of safety, something necessary in a healthy personal context,
the effectiveness of the network in relation to social support is based on ties that allow access to diverse
resources with alternative ways of thinking and acting [74,75], and that the person may use as ‘social
capital’ assets [76]. Therefore, in certain contexts, density and intermediation offer different advantages
and may, in fact, be complementary [77].

4.3. Functional Social Support

Concerning the types of support provided, emotional support was most highly-valued, followed
by the combination of emotional and instrumental support, reinforcing the importance of a multiplexity
or diversity of resources [34]. Thus, in the context of chronic pain, emotional support may guarantee a
feeling of accompaniment, understanding, and empathy for the other person’s situation, as well as
constituting a coping resource, enhancing the ability to adapt to the situation and acting as a facilitator
of self-management. Furthermore, in the case of chronic pain, having the instrumental support of
others is necessary because of the impairments associated with the performance of basic activities of
daily living such as, for example, mobilization, hygiene, or personal grooming. Our findings support
previous research [78–80] showing that relationships characterized by reciprocal support are those that
are most highly-valued, highlighting the importance of this characteristic in relationships involving
health aspects. In addition, increasing and frequent face-to-face support is a characteristic of the most
highly-valued support relationships. It is important to note that these findings may be related to
caregiver burden as a consequence of caring for people with chronic illnesses in the long term [81–83].

According to previous studies [84], and highlighting the importance of the dynamic nature of
personal relationships throughout the life cycle, our findings reveal that satisfaction with the social
support received decreases as the age of the ego increases and as the time since the onset of pain
increases. This aspect is highly relevant in chronic illness and, more specifically, in the case of chronic
pain, mainly because of: (a) the increased prevalence of this disorder in aging populations [39,56],
(b) the changes in personal networks at the ego-alter level, i.e., the alters that are lost and are added
to the personal network over time, and (c) changes in the characteristics of the relationships as a
consequence of life events (e.g., marriage, divorce, chronic illness, retirement, etc.) that may affect the
content in social support [85–87].

Personal contexts, namely the characteristics of relationships and personal networks, are key
elements that help us understand the complexity of satisfaction with social support for self-management
in chronic illnesses.

Future research with a longitudinal design is recommended, focused on the study of variations
in social support over time in individuals with chronic pain. Lastly, comparative studies involving
personal network research may reveal possible differences in structure, composition, and content in
the social support of personal networks according to the age of the ego, as well as providing further
information on the support networks of older people.

5. Conclusions

The satisfaction with the informal care received by people with chronic pain, via their personal
network resources, is different according to personal characteristics, such as age, pain, the amount
of time since the onset of chronic pain, as well as characteristics related to their personal network.
Person-centered care implies considering the different social and relational contexts in which people live
their lives. Support for self-management in situations of chronic illness includes the support provided
by primary care nursing professionals and health organizations via different strategies, as well as the
support from the social and personal environment surrounding the person and, therefore, both can be
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considered as being complementary. From the point of view of the support provided by the personal
network, we have shown that a balance between degree centrality and betweenness (an indicator
of the existence of various social circles connected through the ego) is needed in order to achieve
higher satisfaction with the support received. This finding may help to enhance the self-management
capabilities of this type of patient by introducing small adjustments to their personal network structures.
In this vein, cases in which insufficient or inappropriate social support are detected in an individual’s
personal environment could benefit from the implementation of strategies, based on specially designed
network interventions, with the aim of guaranteeing the continuity and appropriateness of care and
support over time.

Author Contributions: R.F.-P. and J.L.M. conceived of the study and designed the research. O.V. analyzed the
data. R.F.-P. and J.L.M. wrote the initial manuscript. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Acknowledgments: We thank all the people who agreed to take part in the study for their availability and
kindness even in times of illness. We also thank the health professionals at the Marqués de Valdecilla University
Hospital Pain Unit for their valuable assistance during field work.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. WHO Noncommunicable Diseases. Available online: https://www.who.int/news-room/fact-sheets/detail/
noncommunicable-diseases (accessed on 2 April 2020).

2. Wagner, E.H.; Austin, B.T.; Davis, C.; Hindmarsh, M.; Schaefer, J.; Bonomi, A. Improving chronic illness care:
Translating evidence into action. Health Aff. 2001, 20, 64–78. [CrossRef] [PubMed]

3. Barlow, J.; Wright, C.; Sheasby, J.; Turner, A.; Hainsworth, J. Self-management approaches for people with
chronic conditions: A review. Patient Educ. Couns. 2002, 48, 177–187. [CrossRef]

4. Van Houtum, L.; Rijken, M.; Heijmans, M.; Groenewegen, P. Self-management support needs of patients
with chronic illness: Do needs for support differ according to the course of illness? Patient Educ. Couns. 2013,
93, 626–632. [CrossRef] [PubMed]

5. Morris, R.L.; Kennedy, A.; Sanders, C. Evolving ’self’-management: Exploring the role of social network
typologies on individual long-term condition management. Heal. Expect. 2015, 19, 1044–1061. [CrossRef]

6. Kendall, P.R.W. Investing in Prevention:Improving Health and Creating Sustainability; Bristish Columbia:
Vancouver, Canada, 2010.

7. World Health Organization. Innovative Care for Chronic Conditions: Building Blocks for Action; WHO: Geneva,
Switzerland, 2002.

8. Epping-Jordan, J.E. Integrated approaches to prevention and control of chronic conditions. Kidney Int. 2005,
68, 86–88. [CrossRef]

9. Nuño, R.; Coleman, K.; Bengoa, R.; Sauto, R. Integrated care for chronic conditions: The contribution of the
ICCC Framework. Health Policy 2012, 105, 55–64. [CrossRef]

10. Barlow, J.H.; Brancroft, G.V.; Turner, A.P. Self-management training for people with chronic disease: A shared
learning experience. J. Health Psychol. 2005, 10, 863–872. [CrossRef]

11. Davies, F.; Wood, F.; Bullock, A.; Wallace, C.; Edwards, A. Interventions to improve the self-management
support health professionals provide for people with progressive neurological conditions: Protocol for a
realist synthesis. BMJ Open 2017, 7, e014575. [CrossRef]

12. Nøst, T.H.; Steinsbekk, A.; Bratås, O.; Grønning, K. Expectations, effect and experiences of an easily accessible
self-management intervention for people with chronic pain: Study protocol for a randomised controlled trial
with embedded qualitative study. Trials 2016, 17, 325.

13. Crotty, M.M.; Henderson, J.; Ward, P.R.; Fuller, J.; Rogers, A.; Kralik, D.; Gregory, S. Analysis of social
networks supporting the self-management of type 2 diabetes for people with mental illness. BMC Health
Serv. Res. 2015, 15, 257. [CrossRef]

14. Gallant, M.P. The influence of social support on chronic illness self-management: A review and directions
for research. Heal. Educ. Behav. 2003, 30, 170–195. [CrossRef] [PubMed]

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
http://dx.doi.org/10.1377/hlthaff.20.6.64
http://www.ncbi.nlm.nih.gov/pubmed/11816692
http://dx.doi.org/10.1016/S0738-3991(02)00032-0
http://dx.doi.org/10.1016/j.pec.2013.08.021
http://www.ncbi.nlm.nih.gov/pubmed/24029582
http://dx.doi.org/10.1111/hex.12394
http://dx.doi.org/10.1111/j.1523-1755.2005.09816.x
http://dx.doi.org/10.1016/j.healthpol.2011.10.006
http://dx.doi.org/10.1177/1359105305057320
http://dx.doi.org/10.1136/bmjopen-2016-014575
http://dx.doi.org/10.1186/s12913-015-0897-x
http://dx.doi.org/10.1177/1090198102251030
http://www.ncbi.nlm.nih.gov/pubmed/12693522


Int. J. Environ. Res. Public Health 2020, 17, 2706 15 of 17

15. Vassilev, I.; Rogers, A.; Blickem, C.; Brooks, H.; Kapadia, D.; Kennedy, A.; Sanders, C.; Kirk, S.; Reeves, D.
Social networks, the “Work” and work force of chronic illness self-management: A survey analysis of
personal communities. PLoS ONE 2013, 8, e59723. [CrossRef] [PubMed]

16. Koetsenruijter, J.; Van Lieshout, J.; Vassilev, I.; Portillo, M.C.; Serrano, M.; Knutsen, I.; Roukova, P.; Lionis, C.;
Todorova, E.; Foss, C.; et al. Social support systems as determinants of self-management and quality of life of
people with diabetes across Europe: Study protocol for an observational study. Health Qual. Life Outcomes
2014, 12, 29. [CrossRef] [PubMed]

17. Reeves, D.; Blickem, C.; Vassilev, I.; Brooks, H.; Kennedy, A.; Richardson, G.; Rogers, A. The contribution of
social networks to the health and self-management of patients with long-term conditions: A longitudinal
study. PLoS ONE 2014, 9, e98340. [CrossRef] [PubMed]

18. Lin, N.; Ensel, W.; Simeone, R.; Kuo, W. Social support, stressful life events, and illness: A model and an
empirical test. J. Heal. Soc. Behav. 1979, 20, 108–119. [CrossRef]

19. Lin, N.; Dean, A.; Ensel, W.M. Social support scales: A methodological note. Schizophr. Bull. 1981, 7, 73–89.
[CrossRef]

20. House, J.S. Social support and social structure. Sociol. Forum 1987, 2, 135–146. [CrossRef]
21. House, J.S.; Landis, K.R.; Umberson, D. Social relationships and health. Science 1988, 241, 540–545. [CrossRef]
22. Rn, D.C.B.; Rn, F.P.; Benton, D.C.; Pérez-Raya, F.; Fernández-Fernández, M.P.; González-Jurado, M.A.

A systematic review of nurse-related social network analysis studies. Int. Nurs. Rev. 2014, 62, 321–339.
23. Bae, S.H.; Nikolaev, A.N.; Seo, J.; Castner, J. Health care provider social network analysis: A systematic

review. Nurs. Outlook 2015, 63, 566–584. [CrossRef]
24. Scherlowski, H.; Guimaraes de Araújo, M.; Andrade, J.; Feijó, T.; Souza, V.; dos Santos, R. Social network

analysis in primary health care: An integrative review. Integr. Rev. 2018, 31, 108–115.
25. Hawe, P.; Webster, C.; Shiell, A. A glossary of terms for navigating the field of social network analysis.

J. Epidemiol. Community Health 2004, 58, 971–975. [CrossRef] [PubMed]
26. Parnell, J.M.; Robinson, J.C. Social network analysis: Presenting an underutilised method for nursing research.

J. Adv. Nurs. 2018, 74, 1310–1318. [CrossRef] [PubMed]
27. Del-Pino-Casado, R.; Frías-Osuna, A.; Palomino-Moral, P.; Ruzafa-Martínez, M.; Ramos-Morcillo, A. Social

support and subjective burden in caregivers of adults and older adults: A meta-analysis. PLoS ONE 2018, 13,
e0189874. [CrossRef] [PubMed]

28. Rodríguez-Madrid, M.N.; del Río-Lozano, M.; Fernandez-Peña, R.; Jiménez-Pernett, J.; García-Mochón, L.;
Lupiañez-Castillo, A.; García-Calvente, M.M. Gender differences in social support received by informal
caregivers: A personal network analysis approach. Int. J. Environ. Res. Public Health 2019, 16, 91. [CrossRef]
[PubMed]

29. Perry, B.; Pescosolido, B.; Borgatti, S. Egocentric Network Analysis: Foundations, Methods, and Models; Cambridge
University Press: Cambridge, UK, 2018.

30. McCarty, C. Structure in personal networks. J. Soc. Struct. 2002, 3, 20.
31. Hâncean, M.; Molina, J.L.; Lubbers, M.J. Recent advancements, developments and applications of personal

network analysis. Int. Rev. Soc. Res. 2016, 6, 137–145. [CrossRef]
32. Molina, J.L. El estudio de las redes personales: Contribuciones, métodos y perspectiva. Empiria Rev. Metodol.

Cienc. Soc. 2005, 10, 71–105.
33. McCarty, C.; Lubbers, M.J.; Vacca, R.; Molina, J.L. How personal networks have been used so far. In Conducting

Personal Network Research. A Practical Guide; The Guilford Press: New York, NY, USA, 2019; p. 270.
34. Smith, K.; Christakis, N. Social networks and health. Annu. Rev. Sociol. 2008, 34, 405–418. [CrossRef]
35. Doeglas, D.; Suurmeijer, T.; Briançon, S.; Moum, T.; Krol, B.; Bjelle, A.; Sanderman, R.; Van der Heuvel, W.

An international study on measuring social support: Interactions and satisfaction. Soc. Sci. Med. 1996, 43,
1389–1397. [CrossRef]

36. Franks, H.M.; Cronan, T.A.; Oliver, K. Social support in women with fibromyalgia: Is quality more important
than quantity? J. Community Psychol. 2004, 32, 425–438. [CrossRef]

37. Tardy, C. Social support measurement. Am. J. Community Psychol. 1985, 13, 187–202. [CrossRef]
38. Bernardes, S.F.; Forgeron, P.; Fournier, K.; Reszel, J. Beyond solicitousness: A comprehensive review on

informal pain-related social support. Pain 2017, 158, 2066–2076. [CrossRef] [PubMed]
39. Breivik, H.; Collett, B.; Ventafridda, V.; Cohen, R.; Gallacher, D. Survey of chronic pain in Europe: Prevalence,

impact on daily life, and treatment. Eur. J. Pain 2006, 10, 287–333. [CrossRef]

http://dx.doi.org/10.1371/journal.pone.0059723
http://www.ncbi.nlm.nih.gov/pubmed/23565162
http://dx.doi.org/10.1186/1477-7525-12-29
http://www.ncbi.nlm.nih.gov/pubmed/24593668
http://dx.doi.org/10.1371/journal.pone.0098340
http://www.ncbi.nlm.nih.gov/pubmed/24887107
http://dx.doi.org/10.2307/2136433
http://dx.doi.org/10.1093/schbul/7.1.73
http://dx.doi.org/10.1007/BF01107897
http://dx.doi.org/10.1126/science.3399889
http://dx.doi.org/10.1016/j.outlook.2015.05.006
http://dx.doi.org/10.1136/jech.2003.014530
http://www.ncbi.nlm.nih.gov/pubmed/15547054
http://dx.doi.org/10.1111/jan.13541
http://www.ncbi.nlm.nih.gov/pubmed/29444337
http://dx.doi.org/10.1371/journal.pone.0189874
http://www.ncbi.nlm.nih.gov/pubmed/29293522
http://dx.doi.org/10.3390/ijerph16010091
http://www.ncbi.nlm.nih.gov/pubmed/30602656
http://dx.doi.org/10.1515/irsr-2016-0017
http://dx.doi.org/10.1146/annurev.soc.34.040507.134601
http://dx.doi.org/10.1016/0277-9536(96)00036-6
http://dx.doi.org/10.1002/jcop.20011
http://dx.doi.org/10.1007/BF00905728
http://dx.doi.org/10.1097/j.pain.0000000000001033
http://www.ncbi.nlm.nih.gov/pubmed/28858985
http://dx.doi.org/10.1016/j.ejpain.2005.06.009


Int. J. Environ. Res. Public Health 2020, 17, 2706 16 of 17

40. Dueñas, M.; Ojeda, B.; Salazar, A.; Mico, J.A.; Failde, I. A review of chronic pain impact on patients, their
social environment and the health care system. J. Pain Res. 2016, 9, 457–467. [CrossRef]

41. Fernández Peña, R. El Estudio del Apoyo Social y la Calidad de Vida Desde las Redes Personales: El Caso
del Dolor Crónico. Ph.D. Thesis, Universidad Autónoma de Barcelona, Barcelona, Spain, 2015.

42. Fernández-Peña, R.; Molina, J.L.; Valero, O. Personal network analysis in the study of social support: The case
of chronic pain. Int. J. Environ. Res. Public Health 2018, 15, 2695.

43. Borgatti, S.P.; Everett, M.G. Analyzing Social Networks; Sage Publications: London, UK, 2013.
44. Greenacre, M. Correspondence Analysis in Practice, 2nd ed.; Chapman & Hall: London, UK, 2007.
45. Ward, J.H., Jr. Hierarchical grouping to optimize an objective function. J. Am. Stat. Assoc. 1963, 58, 236–244.

[CrossRef]
46. Hartigan, J.A. Clustering Algorithms; Wiley & Sons: New York, NY, USA, 1975.
47. Weiner, A.S.B.; Hannum, J.W. Differences in the quantity of social support between geographically close and

long-distance friendships. J. Soc. Pers. Relat. 2012, 30, 662–672. [CrossRef]
48. Fernández, M. Social support networks in Spain: The factors that determine models of choice. Int. Sociol.

2012, 27, 384–402.
49. Mok, D.; Wellman, B. Did distance matter before the Internet? Interpersonal contact and support in the 1970s.

Soc. Netw. 2007, 29, 430–461. [CrossRef]
50. Tomini, F.; Tomini, S.M.; Groot, W. Understanding the value of social networks in life satisfaction of elderly

people: A comparative study of 16 European countries using SHARE data. BMC Geriatr. 2016, 16, 203.
[CrossRef] [PubMed]

51. Antonucci, T.C.; Akiyama, H.; Lansford, J.E. Negative effects of close social relations. Fam. Relat. 1998, 47,
379–384. [CrossRef]

52. Cohen, S.; Janicki-Deverts, D. Can we improve our physical health by altering our social networks?
Perspect. Psychol. Sci. 2009, 4, 375–378. [CrossRef] [PubMed]

53. Rook, K.S. The negative side of social interaction: Impact on psychological well-being. J. Pers. Soc. Psychol.
1984, 46, 1097–1108. [CrossRef] [PubMed]

54. Rook, K.S. Exposure and reactivity to negative social exchanges: A preliminary investigation using daily
diary data. J. Gerontol. 2003, 58, 100–111. [CrossRef] [PubMed]

55. Newsom, J.T.; Rook, K.S.; Nishishiba, M.; Sorkin, D.H.; Mahan, T.L. Understanding the relative importance
of positive and negative social exchanges: Examining specific domains and appraisals. J. Gerontol. 2005, 60,
304–312. [CrossRef]

56. Català, E.; Reig, E.; Artés, M.; Aliaga, L.; López, J.S.; Segú, J.L. Prevalence of pain in the Spanish population:
Telephone survey in 5000 homes. Eur. J. Pain 2002, 6, 133–140. [CrossRef]

57. Geisser, M.E.; Cano, A.; Leonard, M. Factors associated with marital satisfaction and mood among spouses
of persons with chronic back pain. J. Pain 2005, 6, 518–525. [CrossRef]

58. Leonard, M.T.; Cano, A.; Johansen, A.B. Chronic pain in a couples context: A review and integration of
theoretical models and empirical evidence. J. Pain 2006, 7, 377–390. [CrossRef]

59. Cano, A.; Leonard, M. Integrative behavioral couple therapy for chronic pain: Promoting behavior change
and emotional acceptance. J. Clin. Psychol. 2006, 62, 1409–1418. [CrossRef]

60. Roy, R. What happens to spouses? In Social Relations and Chronic Pain; Kluwer Academic Publishers: New
York, NY, USA, 2002; pp. 57–70. ISBN 0306471973.

61. Entwisle, B.; Faust, K.; Rindfuss, R.R.R.; Kaneda, T. Networks and contexts: Variation in the structure of
social ties. Am. J. Sociol. 2007, 112, 1495–1533. [CrossRef]

62. Jolly, A.; Muth, S.; Wylie, J.; Potterat, J. Sexual networks and sexually transmitted infections: A tale of two
cities. J. Urban Heal. 2001, 78, 433–446. [CrossRef] [PubMed]

63. Smith, A.M.A.; Grierson, J.; Wain, D.; Pitts, M.; Pattison, P. Associations between the sexual behaviour of
men who have sex with men and the structure and composition of their social networks. Sex. Transm. Infect.
2004, 80, 455–458. [CrossRef] [PubMed]

64. Birkett, M.; Kuhns, L.; Latkin, C.; Muth, S.; Mustanski, B. The sexual networks of racially diverse young men
who have sex with men. Arch. Sex. Behav. 2015, 44, 1787–1797. [CrossRef] [PubMed]

65. Morris, M. Sexual networks and HIV in four african populations: The use of standardized behavioral
surveys with biological markers. In Network Epidemiology: A Handbook for Survey Design and Data Collection;
Oxford University Press on Demand: Oxford, UK, 2004; pp. 58–84. ISBN 9780199269013.

http://dx.doi.org/10.2147/JPR.S105892
http://dx.doi.org/10.1080/01621459.1963.10500845
http://dx.doi.org/10.1177/0265407512465997
http://dx.doi.org/10.1016/j.socnet.2007.01.009
http://dx.doi.org/10.1186/s12877-016-0362-7
http://www.ncbi.nlm.nih.gov/pubmed/27905902
http://dx.doi.org/10.2307/585268
http://dx.doi.org/10.1111/j.1745-6924.2009.01141.x
http://www.ncbi.nlm.nih.gov/pubmed/20161087
http://dx.doi.org/10.1037/0022-3514.46.5.1097
http://www.ncbi.nlm.nih.gov/pubmed/6737206
http://dx.doi.org/10.1093/geronb/58.2.P100
http://www.ncbi.nlm.nih.gov/pubmed/12646593
http://dx.doi.org/10.1093/geronb/60.6.P304
http://dx.doi.org/10.1053/eujp.2001.0310
http://dx.doi.org/10.1016/j.jpain.2005.03.004
http://dx.doi.org/10.1016/j.jpain.2006.01.442
http://dx.doi.org/10.1002/jclp.20320
http://dx.doi.org/10.1086/511803
http://dx.doi.org/10.1093/jurban/78.3.433
http://www.ncbi.nlm.nih.gov/pubmed/11564847
http://dx.doi.org/10.1136/sti.2004.010355
http://www.ncbi.nlm.nih.gov/pubmed/15572613
http://dx.doi.org/10.1007/s10508-015-0485-5
http://www.ncbi.nlm.nih.gov/pubmed/26201650


Int. J. Environ. Res. Public Health 2020, 17, 2706 17 of 17

66. Bearman, P.S.; Moody, J.; Stovel, K. Chains of affection: The structure of adolescent romantic and sexual
networks. Am. J. Sociol. 2004, 110, 44–91. [CrossRef]

67. Hansen, L.R.; Pedersen, S.B.; Overgaard, C.; Torp-Pedersen, C.; Ullits, L.R. Associations between the
structural and functional aspects of social relations and poor mental health: A cross-sectional register study.
BMC Public Health 2017, 17, 860. [CrossRef]

68. Haas, S.A.; Schaefer, D.R.; Kornienko, O. Health and the structure of adolescent social networks. J. Health
Soc. Behav. 2010, 51, 424–439. [CrossRef]

69. Agneessens, F.; Waege, H.; Lievens, J. Diversity in social support by role relations: A typology. Soc. Netw.
2006, 28, 427–441. [CrossRef]

70. Platt, J.; Keyes, K.M.; Koenen, K.C. Size of the social network versus quality of social support: Which is more
protective against PTSD? Soc. Psychiatry Psychiatr. Epidemiol. 2014, 49, 1279–1286. [CrossRef]

71. Stokes, J.P. Predicting satisfaction with social support form social network structure. Am. J. Community
Psychol. 1983, 11, 141–152. [CrossRef]

72. Ashida, S.; Heaney, C.A. Differential associations of social support and social connectedness with structural
features of social networks and the health status of older adults. J. Aging Health 2008, 20, 872–893. [CrossRef]
[PubMed]

73. Hirsch, B.J. Natural support systems and coping with major life changes. Am. J. Community Psychol. 1980, 8,
159–172. [CrossRef]

74. Burt, R.S. Structural holes and good ideas. Am. J. Sociol. 2004, 110, 349–399. [CrossRef]
75. Wellman, B.; Wortley, S. Different strokes from different folks: Community ties and social support. Am. J. Sociol.

1990, 96, 558–588. [CrossRef]
76. Coleman, J.S. Social capital in the creation of human capital. Am. J. Sociol. 1988, 94, S95–S120. [CrossRef]
77. Putnam, R.D. Bowling alone: America’s declining social capital. In Culture and Politics; Palgrave Macmillan:

New York, NY, USA, 2000; pp. 223–234.
78. Chandola, T.; Marmot, M.; Siegrist, J. Failed reciprocity in close social relationships and health: Findings

from the Whitehall II study. J. Psychosom. Res. 2007, 63, 403–411. [CrossRef]
79. Knowlton, A.R.; Yang, C.; Bohnert, A.; Wissow, L.; Chander, G.; Arnsten, J.A. Informal care and reciprocity of

support are associated with HAART adherence among men in baltimore. AIDS Behav. 2011, 15, 1429–1436.
[CrossRef]

80. Mercken, L.; Candel, M.; Willems, P.; De Vries, H. Disentangling social selection and social influence effects on
adolescent smoking: The importance of reciprocity in friendships. Addiction 2007, 102, 1483–1492. [CrossRef]

81. Adelman, R.D.; Tmanova, L.; Delgado, D.; Dion, S.; Lachs, M.S. Caregiver burden: A clinical review. J. Am.
Med. Assoc. 2014, 311, 1052–1059. [CrossRef]

82. Jones, S.L.; Hadjistavropoulos, H.D.; Janzen, J.A.; Hadjistavropoulos, T. The relation of pain and caregiver
burden in informal order adult caregivers. Pain Med. 2011, 12, 51–58. [CrossRef]

83. Rodakowski, J.; Skidmore, E.R.; Rogers, J.C.; Schulz, R. Role of social support in predicting caregiver burden.
Arch. Phys. Med. Rehabil. 2012, 93, 2229–2236. [CrossRef] [PubMed]

84. Shaw, B.A.; Krause, N.; Liang, J.; Bennett, J. Tracking changes in social relations throughout late life. J. Gerontol.
2007, 62, 90–99. [CrossRef] [PubMed]

85. Feld, S.L.L.; Suitor, J.J.J.; Gartner, J.G.; Hoegh, J.G.; Gartner, J.G. Describing changes in personal networks
over time. Field Methods 2007, 19, 218–236. [CrossRef]

86. Mollenhorst, G.; Volker, B.; Flap, H. Changes in personal relationships: How social contexts affect the
emergence and discontinuation of relationships. Soc. Netw. 2014, 37, 65–80. [CrossRef]

87. Fischer, C.S.; Beresford, L. Changes in support networks in late middle age: The extension of gender and
educational differences. J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 2015, 70, 123–131. [CrossRef] [PubMed]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1086/386272
http://dx.doi.org/10.1186/s12889-017-4871-x
http://dx.doi.org/10.1177/0022146510386791
http://dx.doi.org/10.1016/j.socnet.2005.10.001
http://dx.doi.org/10.1007/s00127-013-0798-4
http://dx.doi.org/10.1007/BF00894363
http://dx.doi.org/10.1177/0898264308324626
http://www.ncbi.nlm.nih.gov/pubmed/18815414
http://dx.doi.org/10.1007/BF00912658
http://dx.doi.org/10.1086/421787
http://dx.doi.org/10.1086/229572
http://dx.doi.org/10.1086/228943
http://dx.doi.org/10.1016/j.jpsychores.2007.07.012
http://dx.doi.org/10.1007/s10461-010-9749-1
http://dx.doi.org/10.1111/j.1360-0443.2007.01905.x
http://dx.doi.org/10.1001/jama.2014.304
http://dx.doi.org/10.1111/j.1526-4637.2010.01018.x
http://dx.doi.org/10.1016/j.apmr.2012.07.004
http://www.ncbi.nlm.nih.gov/pubmed/22824248
http://dx.doi.org/10.1093/geronb/62.2.S90
http://www.ncbi.nlm.nih.gov/pubmed/17379686
http://dx.doi.org/10.1177/1525822X06299134
http://dx.doi.org/10.1016/j.socnet.2013.12.003
http://dx.doi.org/10.1093/geronb/gbu057
http://www.ncbi.nlm.nih.gov/pubmed/24898029
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Design 
	Sample Description 
	Variables 
	Data Collection Instruments 
	Data Analysis 
	Ethical Considerations 

	Results 
	Sociodemographic Variables 
	Bivariate Analysis 
	Ego Variables 
	Composition Variables 
	Structural Variables 
	Functional Social Support 

	Multivariate Logistic Regression Model 
	Cluster Analysis 
	Composition Variables 
	Structural Variables 
	Functional Social Support 


	Discussion 
	Composition Variables 
	Structural Variables 
	Functional Social Support 

	Conclusions 
	References

