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Introduction

The personal social network, that is, the set of a person’s 
social ties and the web of relationships that link them 
(Perry et al., 2018), is of paramount importance for psychi-
atric service users. Social networks provide behavioural 
guidance through social comparison, explicit encourage-
ment, and pressure and provide purpose and meaning in 
life through social roles and group inclusion. They provide 
emotional support and professional opportunities through 
both strong and long-lasting relationships and more distant 
relationships (Berkman et al., 2000; Cobb, 1976; Thoits, 
1995). For psychiatric service users, social networks also 
facilitate access to health care resources, coping, and adap-
tation (Cobb, 1976; Sluzki, 2010). They influence the 
coherence of interventions by facilitating the circulation of 
information and by placing some support providers in a 
more central coordinating position and they help providers 
to offer care that is tailored to each individual’s needs 

(Bachrach, 1981; Digel et al., 2013; Haggerty et al., 2003). 
Their social networks also help service users to manage 
their own disorders and disabilities (Palumbo et al., 2015; 
Pinto, 2006; Sluzki, 2010).

So far, most research has assessed the availability of 
these resources for psychiatric services users according to 
the size and composition of social networks, on the 
assumption that it is beneficial to have more social 
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contacts (Beels et al., 1984; Gayer-Anderson & Morgan, 
2013). Regarding the size of a network, a larger social net-
work has been associated with fewer negative symptoms 
(Degnan et al., 2018; Kawachi & Berkman, 2001; Santini 
et al., 2015), with a reduction in the number and duration 
of hospitalisations (Albert et  al., 1998; Holmes-Eber & 
Riger, 1990; Lipton et al., 1981), and with better recovery 
attitudes and less internalised stigma (Cullen et al., 2017). 
Regarding the composition of a network, the presence of 
intimate relationships has been shown to have a positive 
effect on support (Fiori et al., 2006; N. Lin et al., 1999; 
Nelson et al., 1992). Being in contact with people who are 
medically trained fosters access to health services 
(Kadushin, 1966; Perry & Pescosolido, 2015). The diver-
sity of a network can also be beneficial, as more diverse 
connections provide access to a wider range of informa-
tion, experience, skills, and support.

The resources attached to a social network depend not 
only on size and composition, however, but also on the 
relationships between the members of a social network (S. 
Lin et al., 2019). For example, a consultant psychiatrist and 
a general practitioner who are in contact with each other are 
more likely to arrange effective hospitalisation in the event 
of a crisis. In this regard, the cohesion of a social network 
is one key resource to be taken into consideration. Network 
cohesion – defined as the propensity of members be con-
nected to each other, which creates trust, mutual obliga-
tions, and a community of ideas – facilitate the flow of 
information and enable rapid and coordinated interventions 
(Dozier et al., 1987). A cohesive network could influence 
the user, facilitating behavioural acquisition and adherence 
to shared social norms (Berkman et al., 2000; House et al., 
1988). In a fragmented network, however, the user is in 
contact with individuals or groups that are not connected to 
each other. Fragmentation favours access to a greater vari-
ety of social situations and social ties and, consequently, to 
a variety of resources. Furthermore, network fragmentation 
gives the user greater autonomy and limits external con-
straints, giving him or her the opportunity to take more 
responsibility for coordinating his or her own support sys-
tem (Burt, 2004; Granovetter, 1973; Martí et al., 2017).

However, there have been relatively few studies on the 
cohesion of psychiatric service users’ networks. The few 
studies that have been carried out have tended to focus on 
a limited number of indicators (mainly density). The most 
recent review of the literature on psychiatric service users’ 
social networks (in this case devoted to early psychosis) 
found only three articles using cohesion measures (Gayer-
Anderson & Morgan, 2013). Two other more recent 
reviews, one focusing on psychosis (Palumbo et al., 2015) 
and the other on chronic depression (Visentini et al., 2018), 
did not mention cohesion. It appears that higher density is 
associated with social network satisfaction (Corrigan & 
Phelan, 2004; Wong et al., 2011), although there seems to 
be no association with social support (Gayer-Anderson & 

Morgan, 2013). In terms of service use, high density has 
been associated with seeking help and maintaining contact 
(Carpentier & White, 2002), but moderate density has 
been associated with fewer days of psychiatric hospitalisa-
tion (Dozier et  al., 1987), density does not appear to be 
associated with numbers of hospitalisations (Lipton et al., 
1981). Finally, moderate density has also been associated 
with fewer psychiatric symptoms (Goldberg et al., 2003). 
The studies available on the subject are limited and their 
inconsistency makes it difficult to draw any conclusions.

Network cohesion is an important dimension of the 
social network of psychiatric service users – one that is 
currently little studied or that has only been studied using 
a limited number of indicators. This is why we aim to 
describe, in this article, the cohesion of the social network 
using a wide variety of indicators and identifying the 
socio-demographic and clinical factors that influence the 
features of a network, taking into account the fact that ser-
vice users’ social networks are likely to vary according to 
their socio-demographic characteristics and clinical status 
(Eklund & Hansson, 2007).

Method

Design

Inspired by recent developments in ego-network surveys in 
the field of human services (Borgatti et al., 2009; Crossley 
et al., 2015; Perry et al., 2018), we developed a cross-sec-
tional ego-network survey, using the sociogram technique 
(Hogan et al., 2007) and a two-stage name generator (Bidart 
& Charbonneau, 2011). We combined a broad question 
(‘who are the people who support you?’) with an explora-
tion of the support obtained in four specific areas: finances, 
housing, activities, and health. The respondent then placed 
each supporter on Hogan’s bullseye map and drew links 
between people to identify those whom he or she believed 
exchanged information ( ‘who exchanges information about 
you?’). The information exchanged could, for example, be 
medical information exchanged between health profession-
als or information exchanged between family and health 
professionals that facilitates coordination.

We conducted this survey in Belgium with 380 service 
users with severe mental illnesses (Ruggeri et  al., 2000; 
Schinnar et al., 1990), a group of service users who were at 
risk of rehospitalisation (Adair et al., 2005; Wiersma, 2006). 
The study was carried out in three Belgian districts of 250,000 
inhabitants each. The full survey and sampling design has 
been presented elsewhere (Wyngaerden et al., 2019).

Measures

We computed several indicators describing size, composition, 
and cohesion. All indicators have been calculated with the R 
Igraph and Egor packages. These indicators are presented and 
explained in Table 1. We calculated the size of the network 
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and several indicators of composition. Network cohesion was 
measured using density and fragmentation indicators. Several 
indicators calculated from the presence in the networks of 
components, cliques, and isolates were also calculated: the 
size of the largest component, the percentage of alters (net-
work members supporting a service user) in the largest com-
ponent, the size of the largest clique, the average size of 
components, and the number of cliques of maximum size. A 
centralised network is another way to foster cohesion with a 
small number of key alters but with more connections. We 
computed the degree centralisation and the betweenness cen-
tralisation (Freeman et  al., 1979). Finally, homophily is 
another indicator of cohesion in relation to the attributes of 
the node: it indicates how likely information flows within 
(homophily) different groups of alters (professionals, rela-
tives, type of services, etc.) or between (heterophily) different 
groups of alters. To assess homophily within a group, we used 
the EI Index (Krackhardt & Stern, 1988).

Social networks may differ between socio-demographic 
groups and according to clinical status. We therefore 
described the networks according to user socio-demograph-
ics and clinical status. For socio-demographics, we consid-
ered residential status and level of education (Bidart et al., 
2018). For clinical status, we considered first contact with 
an in- or outpatient psychiatric service and psychosocial 
functioning (Health of the Nation Outcome Scales 
(HoNOS)) (Wing et al., 1998). All data were collected from 
service users, with the exception of HoNOS, which was 
completed by a professional. Each user designated a profes-
sional who knew him or her well so that they could fill in the 
scale (Wyngaerden et al., 2019).

Analysis

We carried out an analysis of variance (ANOVA) of the dif-
ferent characteristics of the service users’ networks described 
above in relation to four variables that were likely to affect 
network cohesion: residential status, level of education, 
severity of psychosocial functioning, and length of psychi-
atric history. We then carried out linear regression analyses 
of three network characteristics that we regressed on socio-
demographic and personal characteristics of the service 
users mentioned above. These three network characteristics 
were selected because they had low to moderate correlations 
with each other and captured different aspects of network 
cohesion: density (a widely used measure of interconnec-
tion between alters), number of components (as a source of 
diversity of resources provided by the network) and cen-
tralisation (as cohesion is also created by the coordinating 
role of a limited number of highly connected alters).

Results

The psychiatric service users we met were, on average, 
45.4 years old (SD = 11.6) and just under half were women. 

Half of our sample had independent living arrangements 
and 22% had completed higher education. Service users 
had, on average, 14 years of psychiatric history, during 
which they had been hospitalised an average of 7 times 
(see Table 1). They had a moderate score of 11.6/48 on the 
HoNOS scale (proxy for psychosocial functioning). A 
third of them had substance use problems and 40% suf-
fered from hallucinations and delusions (Tables 2 and 3).

On average, users had a small network (12), composed 
mainly of professionals (7.5). Most of the professionals 
(5.3) were from mental health services and most of the 
non-professionals were family members (2.8). The aver-
age network was not very cohesive: density and centralisa-
tion were low, while fragmentation was high. Only 22% of 
all pairs of alters were directly connected to each other 
(density) and 65% of them were not connected to each 
other either directly or indirectly (fragmentation).

The average network was composed of a relatively large 
and dense subgroup and several isolated alters. The net-
works had an average of 5.3 components (subnetworks that 
were completely disconnected from each other), but only 
1.8 components were made up of several alters (3.5 compo-
nents were made up of a single alter). The largest compo-
nent averaged 6.4 alters and comprised 53.7% of all alters.

Figure 1 illustrates a typical ego network. This network 
(the service user is not represented) contained 12 alters, 
most of which were professionals who worked in mental 
health services. Its overall density is quite low (21%) and its 
fragmentation (57%) is due to the high number of isolates 
(4). This service user has one single component (excluding 
isolates) of 8 alters that are highly connected with each other 
and 66% of the alters are in this component.

The variance analysis indicated that network size and 
composition were associated with socio-demographic meas-
urements. Living in the community and having a higher level 
of education were associated with more diverse networks, 
with fewer mental health professionals, and with more non-
professionals. A community-oriented residential status 
was associated with fewer mental health professionals 
(F-test = 58.4; p < .0001) but with more general health ser-
vices (F-test = 31.5; p < .0001) and more non-professionals 
(F-test = 3.09; p = 0.03). A higher level of education was asso-
ciated with more generic services (F-test = 4.4; p < .0001) and 
more friends (F-test = 7.25; p < .0001). Regarding the diver-
sity of a network, living in the community was associated 
with more types of services in the network (F-test = 22; 
p < .0001) and with a greater diversity of the five categories 
of alters (mental health, health, social services, justice, generic 
services, and non-professionals) (F-test = 8.7; p < .0001). 
This was also the case for level of education (F-test = 4.8; 
p < .0001–F-test = 4.8; p < .0001) (Tables 4 and 5).

Density and fragmentation were both associated with 
residential status (F-test = 15.3; p < .0001–F-test = 10.7; 
p < .0001) and with level of education (F-test = 3.8; 
p = 0.01–F-test = 4.9; p < .0001), but in opposite ways. 
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Table 1.  Definition of the main measures used to describe the social networks collected, in terms of size, composition, and 
cohesion, Morpheus Study, Belgium 2014–2015.

Definition

Size and composition measures
  Network size Number of alters (network members) supporting ego (the focal service user)
 � Diversity of professional 

services
Number of different professional services (community mental health teams, psychiatric wards, 
sheltered housing, etc.) to which the alters supporting ego are attached

 � Diversity of professional 
functions

Number of different professional functions (psychiatrist, nurse, social worker, etc.) among the 
alters supporting ego

 � Diversity of types of 
alters

Number of types of alters (mental health services, health services, social services, justice, generic 
services, and non-professionals) among the alters supporting ego

Cohesion measures
  Density Proportion of effective ties among all possible ties between alters
  Fragmentation Proportion of pairs of alters that are not connected to each other directly or indirectly
  Component Subset of alters that is disconnected from other subsets in ego’s network
  Clique Subset of alters that are all connected to each other (maximum density subnetwork)
  Isolates Alter which is not in contact with any other alter in ego’s network
  Degree centrality Number of other alters with which an alter is in contact within ego’s network
  Degree centralization Sum of the differences in degree centrality between the most central alter and the others, divided 

by the largest sum of differences that can exist in a network of the same size
  Betweenness centrality Number of times an alter is a crossing point along the shortest path between two other alters
 � Betweenness 

centralisation
Sum of the differences in betweenness centrality between the most central alter and the others, 
divided by the largest sum of differences that can exist in a network of the same size

  Average degree Average number of other alters with which all ego’s alters are in contact
  Homophily Number of links between different alters (according to a specific characteristic) minus the number 

of links between similar alters, divided by the total number of alters (range from −1 to 1)

Table 2.  Clinical features and socio-demographic 
characteristics of severely mentally ill users of psychiatric 
services, Morpheus Study, Belgium 2014–2015: M and SD 
(n = 380).

M or % SD

Clinical features
 � Health and social functioning (HoNOS, 

score 0 to 48)
11.6 6.7

  Use of drugs or alcohol (%) 35.0  
  Hallucinations or delusions (%) 40.0  
  Depressed mood (%) 82.0  
  Anxiety (%) 34.0  
 � Duration of psychiatric path (number  

of years)
14.4 14.2

  Number of hospitalizations 7.0 6.5
Socio-demographic characteristics
  Social integration (SIX, score 0 to 6) 2.3 1.43
  Elementary school or less (%) 15.8  
  Lower secondary education (%) 31.0  
  Upper secondary education (%) 31.3  
  Higher education (%) 21.9  
  Living in 24-hour supervised institution (%) 29.4  
  Living in sheltered housing (%) 19.2  
  Living in individual housing (%) 26.8  
  Living as a member of a couple or family (%) 24.7  
  Female (%) 47.0  
  Age (years) 45.4 11.6
  Belgian nationality (%) 90.0  

Density was higher among service users living in the com-
munity or who had a higher level of education. The opposite 
was true for fragmentation. Betweenness centralisation var-
ied according to level of education (F-test = 4.6 p < .0001).

We also examined whether the characteristics of the 
networks varied according to clinical status (see 
Supplementary Tables 1 and 2). There were few significant 
results. The number of non-professionals decreased with 
greater severity of psychosocial functioning (F-test = 3.4; 
p = .03). The betweenness centralisation shows a small but 
very significant variation in the averages of the three cat-
egories of severity (F-test = 4.7; p < .0001). The size of the 
network (F-test = 3.1; p = .046) increased with a longer 
psychiatric history. The other associations that were identi-
fied did not have a clear direction.

We have also carried out linear regression analyses of 
three network characteristics that we regressed on socio-
demographic and personal characteristics, controlled for 
age and gender. The socio-demographic and personal char-
acteristics are all included in all three different models, 
corresponding to the three network characteristics. In the 
first model (density), lower level of education and living in 
a supervised institution were associated with higher den-
sity. Service users with a lower level of education and peo-
ple living in a 24-hour supervised institution had a lower 
number of components (Model 2). This was also the case 
in Model 3: betweenness had a ∩-shape relationship with 
the severity of psychosocial functioning: the highest value 
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for centralisation was for users with an intermediate level 
of psychosocial functioning. However, severity of psycho-
social functioning, psychiatric history, gender, and age 
showed no correlation with density and the number of 
components (Table 6).

Discussion

The social networks of these psychiatric service users 
were, on average, small; they contained a majority of pro-
fessionals and were not very cohesive. They had low den-
sity and low centralisation and were highly fragmented. 
But these users also had, on average, a large and cohesive 
subgroup that was disconnected from several isolated 
alters. This suggests that fragmentation is mainly based on 
a large set of isolated alters, rather than on several discon-
nected subgroups. Cohesion, in fact, remains important, 

but within a subgroup of the network rather than within the 
network as a whole.

This general pattern, however, differed according to edu-
cational level and living arrangements. Highly educated psy-
chiatric service users had more fragmented networks, while 
users living in independent accommodation had networks 
that were less dense. The high density of the networks of 
people living in supervised housing can be explained by the 
large team of professionals who interact with each other in 
this context. The higher fragmentation and the higher num-
ber of components in the networks of those with higher edu-
cational levels deserve some attention. Fragmentation 
provides access to a greater diversity of sources of support 
and greater autonomy for the user in coordinating his or her 
own network (Burt, 2004, 2009; Granovetter, 1973). More 
highly educated people may have access to a more diverse 
set of social resources (Bidart et al., 2018). More highly edu-
cated users may also require less coordination between 
alters, as they may be less socially vulnerable and may thus 
be better placed to navigate the mental health care system.

Density and fragmentation were not associated with the 
severity of psychosocial functioning, whereas centralisation 
was. However, another study has argued that people with 
poorer cognitive and functional health are less able to main-
tain a more fragmented and therefore more energy-consum-
ing network (Cornwell, 2009). In the field of mental health, 
coordination between professionals is partly responsible for 
the structure of the support network; these results might sug-
gest that the organisation of the support network around 
users is not consistently based on users’ clinical status (i.e., 
the severity of psychosocial functioning). This is consistent 
with another study (conducted in the same geographical 
area) that showed that client-centred orientation was the fac-
tor that contributed least to the quality of professional col-
laboration (Nicaise et al., 2020).

Table 3.  Structure of social support networks of severely 
mentally ill service users, Morpheus Study, Belgium 2014–2015: 
M and SD (n = 380).

M SD

Size and composition measures
  Support persons (no.) (i.e. network size) 12.1 5.2
  Professionals (no.) 7.5 3.5
  Mental health services (no.) 5.3 3.2
  Health services (no.) 0.9 1.0
  Social services (no.) 0.9 1.1
  Justice (no.) 0.1 0.3
  Generic services (no.) 0.2 0.7
  Nonprofessionals (no.) 4.6 3.2
  Diversity of professional services (no.) 3.9 1.9
  Diversity of professional functions (no.) 5.8 2.0
  Diversity of types of altersa (no.) 3.4 0.9
Cohesion measures
  Density (%) 22.2 17.9
  Fragmentation (%) 65.3 27.0
  Components (no.) 5.3 3.0
  Components (excluding isolates) (no.) 1.8 1.1
  Cliques of maximum size (no.) 1.6 1.5
  Isolates (no.) 3.5 2.8
  Size of the largest component (no.) 6.4 3.6
  Alters in largest component (%) 53.7 23.1
  Size of the largest clique (no.) 4.3 2.5
  Average size of component (no.) 2.9 2.2
  Cliques of maximum size (no.) 1.6 1.4
  Degree centralization (%) 22.6 12.0
  Betweenness centralization (%) 11.3 14.8
  Average degree (no.) 2.3 2.0
 � Homophily between professionals and 

non-professionals (ranges from −1 to 1)
–0.3 0.8

 � Homophily between types of altersa 
(ranges from −1 to 1)

0.2 0.7

aThe types of alters used here are: professionals from mental health 
services, health services, social services, justice, generic services, and 
non-professionals.

Figure 1.  A typical personal social network of a psychiatric 
service user, Morpheus Study, Belgium 2014–2015.
Points: support persons cited by the user (alters). Point size: number 
of ties with other alters (degree). Shape of points: round: mental health 
services; square: health services; triangle: non-professionals. Lines: ties 
of information exchange relationships between alters cited by the user.
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Table 4.  Structure of social networks of severely mentally ill service users according to their residential status, Morpheus Study, 
Belgium 2014–2015 (n = 380).

24-hour 
supervised 
institution

Sheltered 
housing

Individual 
independent 
housing

Independent housing 
as a member of a 
couple or family

F value

Size and composition measures
  Support persons (no.) (i.e. network size) 12.7 12.1 11.8 11.7 0.7
  Professionals (no.) 8.7 7.7 6.8 6.6 8.6***
  Mental health services (no.) 8.1 6.1 4.8 4.6 58.4***
  Health services (no.) 0.3 1.1 1.2 1.3 31.5***
  Social services (no.) 0.9 0.9 1.2 0.9 0.5
  Justice (no.) 0.1 0.1 0.1 0.1 0.7
  Generic services (no.) 0.2 0.3 0.3 0.3 0.9
  Non-professionals (no.) 4.0 4.3 5.1 5.1 3.1*
  Family members (no.) 2.5 2.1 2.9 3.4 4.4**
  Friends (no.) 0.8 1.3 1.7 1.1 6.6**
  Diversity of professional services (no.) 2.7 4.4 4.4 4.3 6.6***
  Diversity of professional functions (no.) 6.5 6.1 5.4 5.2 8.7***
  Diversity of types of altersa (no.) 3.0 3.6 3.5 3.6 14.5***
Cohesion measures
  Density (%) 0.3 0.2 0.2 0.2 15.3***
  Fragmentation (%) 0.5 0.7 0.7 0.7 10.7***
  Components (no.) 4.7 5.5 5.7 5.6 2.8*
  Components (excluding isolates) (no.) 1.7 1.8 2 1.7 1.7
  Cliques of maximum size (no.) 1.7 1.8 1.6 1.5 0.7
  Isolates (no.) 3.0 3.7 3.8 3.9 2.1
  Size of the largest component (no.) 7.8 6.1 5.6 5.7 9***
  Alters in largest component (%) 0.6 0.5 0.5 0.5 9.7***
  Size of the largest clique (no.) 5.7 4.0 3.7 3.7 16.5
  Average size of component (no.) 3.8 2.6 2.5 2.6 8.8***
  Cliques of maximum size (no.) 1.7 1.8 1.6 1.5 0.7
  Degree centralization (%) 0.2 0.2 0.2 0.2 0.8
  Betweenness centralization (%) 0.1 0.1 0.1 0.1 0.8
  Average degree (no.) 3.4 2.0 1.7 1.8 20.5***
 � Homophily between professionals and 

non-professionals (ranges from −1 to 1)
–0.2 –0.4 –0.3 –0.2 1.4

 � Homophily between types of altersa 
(ranges from −1 to 1)

0.3 0.3 0.1 0.1 2.8*

aThe types of alters used here are: professionals from mental health services, health services, social services, Justice, generic services, and non-
professionals.
*p < .05; **p < .01; ***p < .001.

Individuals with moderate severity were more likely to 
have higher betweenness centralisation. One possible 
explanation for this is that it is easier to increase centralisa-
tion since it involves diversifying the relationships of one 
alter, whereas increasing density would involve a higher 
number of alters. In addition, the HoNOS, the scale used to 
measure the severity of psychosocial functioning, uses a 
relatively limited time window (2 weeks) to assess severity 
(Wing et al., 1998). It is possible that in such a short period 
of time only the position of a limited number of alters 
within the network may be modified.

Consistency with previous studies

The size of psychiatric service users’ networks docu-
mented in the literature is consistent with what we found. 

In previous studies, in which the size varied from 3 
(Holmes-Eber & Riger, 1990) to 25 (Koenders et  al., 
2017), with an average of 13 (Albert et al., 1998; Goldberg 
et al., 2003; Palumbo et al., 2015; Sweet et al., 2018; Wong 
et al., 2011), depending on the collection methods used. In 
the literature, however, the percentage of professionals is 
usually much lower (Corrigan & Phelan, 2004; Wong 
et al., 2011). Other studies have found that mental health 
professionals made up 20% (Meeks & Murrell, 1994), 
17% (Holmes-Eber & Riger, 1990), or even 1.7% 
(Carpentier & White, 2002) of networks. The difference 
may be due to name-generators that emphasise either pro-
fessional or informal resources. The average density of the 
networks collected in this study is also different from that 
in the literature. Density in our networks was lower than in 
previous studies. Most studies report a density of between 
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50% and 60% (Dozier et al., 1987; Goldberg et al., 2003; 
Horan et al., 2006). This could be related to the context in 
which service users were encountered: a health system that 
focuses heavily on professional support and psychiatric 
hospitals (rather than community resources) and in which 
collaboration is problematic at different levels (between 
hospital and ambulatory services, general services and 
specialised services, etc.) (Nicaise et al., 2013). This may 
imply that a move towards community care is required, not 
only to avoid institutionalisation within psychiatric hospi-
tals, but also to avoid the institutionalisation of social 
networks.

How do our results compare with previous typologies of 
personal social networks within the general population? In 
a recent study, Bidart and colleagues (2018) proposed a 

typology of social networks based on their structural char-
acteristics. The average network we found was similar to 
Bidart’s ‘dispersed’ type of network. The type of network 
described by Bidart et al., like our average network, has a 
low centralisation (evaluated by betweenness in Bidart’s 
model), high fragmentation (modularity in Bidart’s model), 
and low density. In this type of network, few relationships 
are developed between alters, due to the ego dissociating its 
relationships into individuals or small groups (Bidart et al., 
2018). In Bidart’s study, more dispersed networks were 
associated with the highest levels of education and with liv-
ing alone. According to Bidart et al.’s (2018) interpretation, 
this implies that the people with the most resources have a 
broader and more diversified social environment. This is 
consistent with our results, which show that the most 

Table 5.  Structure of social networks of severely mentally ill users of psychiatric services according to their level of education, 
Morpheus Study, Belgium 2014–2015 (n = 380).

Elementary 
school or less

Lower secondary 
education

Upper secondary 
education

Higher 
education

F value

Size and composition measures
  Support persons (no.) (i.e. network size) 10.6 12.2 12.0 13.0 2.3
  Professionals (no.) 6.6 7.9 7.5 7.5 1.7
  Mental health services (no.) 5.3 6.5 6.2 5.5 3.8
  Health services (no.) 0.8 0.9 1 1.1 1.2
  Social services (no.) 1.0 0.9 0.7 1.0 1.1
  Justice (no.) 0.1 0.1 0.1 0.1 1.8
  Generic services (no.) 0.1 0.2 0.2 0.5 4.4***
  Non-professionals (no.) 4.0 4.3 4.5 5.5 3.1*
  Family members (no.) 2.6 2.6 2.8 2.9 0.3
  Friends (no.) 0.9 1.1 1.1 1.9 7.2
  Diversity of professional services (no.) 3.5 3.6 3.8 4.5 4.8***
  Diversity of professional functions (no.) 5.2 6.0 5.8 5.7 2.0
  Diversity of types of altersa (no.) 3.3 3.2 3.3 3.7 4.8***
Cohesion measures
  Density (%) 0.2 0.2 0.2 0.2 3.8*
  Fragmentation (%) 0.5 0.6 0.7 0.7 4.9***
  Components (no.) 4.3 5.0 5.4 6.3 6.1***
  Components (excluding isolates) (no.) 1.6 1.8 1.9 1.8 0.8
  Isolates (no.) 2.6 3.2 3.5 4.6 6.1***
  Size of the largest component (no.) 4 4.6 4.6 4 1.4
  Alters in largest component (%) 0.6 0.6 0.5 0.5 4***
  Size of the largest clique (no.) 3.9 4.6 4.6 4.1 1.4
  Average size of component (no.) 3.7 3.3 2.7 2.4 4.9***
  Cliques of maximum size (no.) 1.8 1.8 1.5 1.6 0.8
  Degree centralization (%) 0.3 0.2 0.2 0.2 2.7
  Betweenness centralization (%) 0.2 0.1 0.1 0.1 4.6***
  Average degree (no.) 2.3 2.6 2.4 1.9 1.9
 � Homophily between professionals and 

non-professionals (ranges from −1 to 1)
–0.2 –0.3 –0.4 –0.2 1.7

 � Homophily between types of altersa 
(ranges from −1 to 1)

0.3 0.2 0.1 0.2 0.7

aThe types of alters used here are professionals from mental health services, health services, social services, Justice, generic services, and non-
professionals.
*p < .05; **p < .01; ***p < .001.
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fragmented networks are those of service users living in the 
community who have a high level of education. However, 
Bidart’s ‘dispersed network’ type had many components 
made up of more than one alter, whereas our average net-
work contained one such component and had a large num-
ber of isolates. This may be due to the smaller size of our 
networks and the lower diversity of the network members 
in our population. It also implies, however, as mentioned 
above, that fragmentation is related to a high number of 
isolates. Without these isolates, the networks of psychiatric 
service users would be denser and would thus correspond 
to a centred or dense type of network, which Bidart associ-
ated with less privileged people.

Limits

In Belgium, the only source of information available to 
describe psychiatric service users’ social networks and their 
use of services is the service users themselves. There is no 
centralised information system. Given that service users with 
severe mental disorders may suffer from delusions and hal-
lucinations, it is possible that the data we have collected is 
inaccurate. This should, however, have a limited impact on 
our findings. We have met many service users who have 
expressed delusional ideas. Only one user, however, men-
tioned a character from their delusions on the sociogram as 

someone who supports them. It seems to us that the collection 
device itself keeps delusions at bay because the questions are 
rooted in practical aspects of the person’s life. It is also pos-
sible that users forgot to mention certain alters or were una-
ware of some exchanges between alters, while overestimating 
other exchanges. Exchanges between professionals all 
require the consent of the user, but that may not always be 
how things happen in practice. Elsewhere (Wyngaerden 
et al., 2019), Kappa coefficients indicated quite a good level 
of agreement between users’ reports and main clinicians’ 
reports of users’ social support networks. Other studies, 
moreover, have shown such collection methods to be relia-
ble. According to Green et al. (2013) information about alters 
is accurately reported by the ego. Another study showed an 
80% agreement between different egos about the same alter–
alter social ties (Adams & Moody, 2007).

Another limitation is related to the cross-sectional 
design, which is vulnerable to reversed causation and unob-
served confounders (e.g., the relationship with the health 
professional who propose to the user to participate in the 
study). We were also interested in describing the cohesion 
of relationships within service users’ networks. We did not 
take the content of those relationships into consideration, 
although it could also have a significant impact. Finally, the 
sample of users interviewed is not representative of the 
population of service users with severe mental disorders. It 

Table 6.  Linear regression analysis of three network characteristics on socio-demographic and personal characteristics of the 
users, Morpheus Study, Belgium 2014–2015 (n = 380): average marginal effects (AME).

Model 1: Network 
density (average marginal 
effect)a

Model 2: Number of 
components (average 
marginal effect)a

Model 3: Betweenness 
centralization (average 
marginal effect)a

  AME (SE) T-Value AME (SE) T-Value AME (SE) T-Value

Level of education
  Elementary school or less 23.95 (2.44) 2.14* 4.37 (0.4) –3.84*** 16.14 (2.05) 1,89
  Lower secondary education 24.21 (1.73) 2.60** 4.98 (0.28) –3.15** 10.4 (1.45) –0.27
  Upper secondary education 22.45 (1.73) 2.01* 6.43 (0.29) –2.18* 8.85 (1.45) –0.96
  Higher education 17.03 (2.09) 6.43 (0.35) 11.02 (1.76)  
Residential status
  24-hour supervised institution 31.98 (1.84) 4.61*** 4.62 (0.30) –2.29* 13.31 (1.54) 0.91
  Sheltered housing 17.54 (2.21) 0.5 5.53 (0.37) –0.3 10.09 (1.85) –0.42
  Individual independent housing 19.07 (1.87) 0 5.41 (0.31) –0.6 11.86 (1.57) 0.3
 � Independent housing as a member of 

couple or family
19.07 (2.08) 5.68 (0.34) 11.17 (1.74)  

Severity of psychosocial functioning
  HoNOS score below 11 21.63 (1.7) 0.61 5.73 (0.28) 0.77 9.77 (1.43) 0.07
  HoNOS score between 11 and 17 23.93 (1.71) 1.59 4.78 (0.28) –1.64 15.4 (1.43) 2.92**
  HoNOS score higher than 17 20.18 (1.68) 5.42 (0.28) 9.63 (1.42)  
Time since first contact with psychiatry
  Less than 5 years 22.42 (1.56) 0.5 5.27 (0.26) –0.47 11.75 (1.31) 0.01
  Between 5 and 15 years 22.05 (1.86) 0.3 5.2 (0.31) –0.6 11.33 (1.56) –0.18
  More than 15 years 21.27 (1.73) 5.45 (0.29) 11.73 (1.45)  

AME: average marginal effects; HoNOS: Health of the Nation Outcome Scales.
aAll three models include all variables in the table, controlled for age and gender.
*p < .05; **p < .01; ***p < .001.
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seems to us, however, that our samples correspond quite 
well to the Belgian population of service users suffering 
from severe mental disorders. The average HoNOS score in 
our sample is quite close to that found in another Belgian 
study of a similar population (respectively 11.6, SD = 6.5 
and 12.5, SD = 6.5) (Lorant et al., 2017).

In conclusion, our study highlights the variety of size, 
composition, and structure indicators that can be used to 
describe the social networks of service users with severe 
mental disorders. We have shown that a variety of cohesion 
indicators can allow us to give a more nuanced picture of the 
social networks of service users than if we limit ourselves to 
size or composition. This picture can be useful for decision-
makers, service users, and professionals alike. For decision-
makers, the significant professionalisation of users’ 
networks suggests that 60% of users’ networks are, in some 
way, funded by public money, even for people with a higher 
level of education. Moreover, this professionalisation is 
likely to increase, given the structural weakness of the net-
works, which are dense, offer little diversity of resources, 
and are made up of isolated people with whom it is difficult 
to coordinate. From the users’ point of view, the limited 
number of components indicates that users participate in a 
limited number of social circles and therefore have limited 
social roles (Burt, 2004, 2005; Dozier et  al., 1987; 
Granovetter, 1973). This is important information for pro-
fessionals, both in the development of social support pro-
grammes (Sheridan et  al., 2018) and in relation to the 
support provided by Assertive Community Treatment 
teams. The association between centralisation and the sever-
ity of psychosocial functioning should also be of interest to 
professionals, as it points to the importance of developing 
the central role of a professional, for example, in case man-
agement. It would be useful if professionals could describe 
the networks of the users they support using the measure-
ments used here and act accordingly. All this highlights the 
value of developing research that uses cohesion measure-
ments in association with composition measurements in an 
effort to understand in more detail what social networks 
offer users and to provide support that could enable them to 
live meaningful lives in the community.

Conflict of interest

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclose receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
This work was supported by the Fonds National pour la Recherche 
Scientifique and logistic support from Psychiatric Hospital of 
Beau Vallon (Namur), Brothers of Charity and Saint-Bernard 
Psychiatric Centre (Manage), Jean Titeca Hospital (Brussels), 
Saint-Luc University Hospital (Brussels) and Epsylon, Network 
of Psychiatric Services (Brussels).

ORCID iD

François Wyngaerden  https://orcid.org/0000-0002-2490-8983

Supplemental material

Supplemental material for this article is available online.

References

Adair, C. E., McDougall, G. M., Mitton, C. R., Joyce, A. S., 
Wild, T. C., Gordon, A., Costigan, N., Kowalsky, L., 
Pasmeny, G., & Beckie, A. (2005). Continuity of care and 
health outcomes among persons with severe mental illness. 
Psychiatric Services, 56(9), 1061–1069.

Adams, J., & Moody, J. (2007). To tell the truth: Measuring 
concordance in multiply reported network data. Social 
Networks, 29(1), 44–58.

Albert, M., Becker, T., McCrone, P., & Thornicroft, G. (1998). 
Social networks and mental health service utilisation – A 
literature review. The International Journal of Social 
Psychiatry, 44(4), 248–266.

Bachrach, L. L. (1981). Continuity of care for chronic men-
tal patients: A conceptual analysis. American Journal of 
Psychiatry, 138(11), 1449–1456.

Beels, C. C., Gutwirth, L., Berkeley, J., & Struening, E. 
(1984). Measurements of social support in schizophrenia. 
Schizophrenia Bulletin, 10(3), 399–411.

Berkman, L. F., Glass, T., Brissette, I., & Seeman, T. E. (2000). 
From social integration to health: Durkheim in the new mil-
lennium. Social Science & Medicine, 51(6), 843–857.

Bidart, C., & Charbonneau, J. (2011). How to generate personal 
networks: Issues and tools for a sociological perspective. 
Field Methods, 23(3), 266–286.

Bidart, C., Degenne, A., & Grossetti, M. (2018). Personal net-
works typologies: A structural approach. Social Networks, 
54, 1–11.

Borgatti, S. P., Mehra, A., Brass, D. J., & Labianca, G. (2009). 
Network analysis in the social sciences. Science, 323(5916), 
892–895.

Burt, R. S. (2004). Structural holes and good ideas. American 
Journal of Sociology, 110(2), 349–399.

Burt, R. S. (2005). Brokerage and closure: An introduction to 
social capital. Oxford University Press.

Burt, R. S. (2009). Structural holes: The social structure of com-
petition. Harvard University Press.

Carpentier, N., & White, D. (2002). Cohesion of the primary 
social network and sustained service use before the first 
psychiatric hospitalization. Journal of Behavioral Health 
Services and Research, 29(4), 404–418.

Cobb, S. (1976). Social support as a moderator of life stress. 
Psychosomatic Medicine, 38(5), 300–314.

Cornwell, B. (2009). Good health and the bridging of structural 
holes. Social Networks, 31(1), 92–103.

Corrigan, P. W., & Phelan, S. M. (2004). Social support and 
recovery in people with serious mental illnesses. Community 
Mental Health Journal, 40(6), 513–523.

Crossley, N., Bellotti, E., Edwards, G., Everett, M. G., Koskinen, 
J., & Tranmer, M. (2015). Social network analysis for ego-
nets. SAGE.

Cullen, B. A. M., Mojtabai, R., Bordbar, E., Everett, A., Nugent, 
K. L., & Eaton, W. W. (2017). Social network, recovery 

https://orcid.org/0000-0002-2490-8983


10	 International Journal of Social Psychiatry 00(0)

attitudes and internal stigma among those with serious men-
tal illness. International Journal of Social Psychiatry, 63(5), 
448–458.

Degnan, A., Berry, K., Sweet, D., Abel, K., Crossley, N., & Edge, 
D. (2018). Social networks and symptomatic and functional 
outcomes in schizophrenia: A systematic review and meta-
analysis. Social Psychiatry and Psychiatric Epidemiology, 
53(9), 873–888.

Digel, V., Graham, I. D., Vandenkerkhof, E. G., Ross-White, A., 
& Harrison, M. B. (2013). Towards a conceptual consensus 
of continuity in mental healthcare: Focused literature search 
and theory analysis. International Journal of Evidence-
Based Healthcare, 11(2), 94–109.

Dozier, M., Harris, M., & Bergman, H. (1987). Social network 
density and rehospitalization among young adult patients. 
Hospital and Community Psychiatry, 38(1), 61–65.

Eklund, M., & Hansson, L. (2007). Social network among people 
with persistent mental illness: Associations with sociode-
mographic, clinical and health-related factors. International 
Journal of Social Psychiatry, 53(4), 293–305.

Fiori, K. L., McIlvane, J. M., Brown, E. E., & Antonucci, T. 
C. (2006). Social relations and depressive symptomatol-
ogy: Self-efficacy as a mediator. Aging and Mental Health, 
10(3), 227–239.

Freeman, L. C., Roeder, D., & Mulholland, R. R. (1979). 
Centrality in social networks: II. Experimental results. 
Social Networks, 2(2), 119–141.

Gayer-Anderson, C., & Morgan, C. (2013). Social networks, sup-
port and early psychosis: A systematic review. Epidemiology 
and Psychiatric Sciences, 22(2), 131–146.

Goldberg, R. W., Rollins, A. L., & Lehman, A. F. (2003). Social 
network correlates among people with psychiatric disabili-
ties. Psychiatric Rehabilitation Journal, 26(4), 393–402.

Granovetter, M. (1973). The strength of weak ties. American 
Journal of Sociology, 78(6), 1360–1380.

Green, C. A., Perrin, N. A., Leo, M. C., Janoff, S. L., Yarborough, 
B. J., & Paulson, R. I. (2013). Recovery from serious mental 
illness: Trajectories, characteristics, and the role of mental 
health care. Psychiatric Services, 64(12), 1203–1210.

Haggerty, J. L., Reid, R. J., Freeman, G. K., Starfield, B. H., 
Adair, C. E., & McKendry, R. (2003). Continuity of care: 
A multidisciplinary review. British Medical Journal, 
327(7425), 1219–1221.

Hogan, B., Carrasco, J. A., & Wellman, B. (2007). Visualizing 
personal networks: Working with participant-aided socio-
grams. Field Methods, 19(2), 116–144.

Holmes-Eber, P., & Riger, S. (1990). Hospitalization and the com-
position of mental patients’ social networks. Schizophrenia 
Bulletin, 16(1), 157–164.

Horan, W. P., Subotnik, K. L., Snyder, K. S., & Nuechterlein, K. 
H. (2006). Do recent-onset schizophrenia patients experi-
ence a ‘social network crisis’? Psychiatry, 69(2), 115–129.

House, J. S., Landis, K. R., & Umberson, D. (1988). Social rela-
tionships and health. Science, 241(4865), 540–545.

Kadushin, C. (1966). The friends and supporters of psychother-
apy: On social circles in urban life. American Sociological 
Review, 31, 786–802.

Kawachi, D. I., & Berkman, D. L. F. (2001). Social ties and men-
tal health. Journal of Urban Health, 78(3), 458–467.

Koenders, J. F., de Mooij, L. D., Dekker, J. M., & Kikkert, M. 
(2017). Social inclusion and relationship satisfaction of 

patients with a severe mental illness. International Journal 
of Social Psychiatry, 63(8), 773–781.

Krackhardt, D., & Stern, R. N. (1988). Informal networks and 
organizational crises: An experimental simulation. Social 
Psychology Quarterly, 123–140.

Lin, N., Ye, X., & Ensel, W. M. (1999). Social support and 
depressed mood: A structural analysis. Journal of Health 
and Social Behavior, 40(4), 344–359.

Lin, S., Faust, L., Robles-Granda, P., Kajdanowicz, T., & Chawla, 
N. V. (2019). Social network structure is predictive of health 
and wellness. PLOS ONE, 14(6), Article e0217264.

Lipton, F. R., Cohen, C. I., Fischer, E., & Katz, S. E. (1981). 
Schizophrenia: A network crisis. Schizophrenia Bulletin, 
7(1), 144–151.

Lorant, V., Nazroo, J., Nicaise, P., & The Title107 Study Group. 
(2017). Optimal network for patients with severe mental ill-
ness: A social network analysis. Administration and Policy 
in Mental Health, 44(6), 877–887.

Martí, J., Bolíbar, M., & Lozares, C. (2017). Network cohesion 
and social support. Social Networks, 48, 192–201.

Meeks, S., & Murrell, S. A. (1994). Service providers in the 
social networks of clients with severe mental illness. 
Schizophrenia Bulletin, 20(2), 399–406.

Nelson, G., Hall, G. B., Squire, D., & Walsh-Bowers, R. T. 
(1992). Social network transactions of psychiatric patients. 
Social Science & Medicine, 34(4), 433–445.

Nicaise, P., Grard, A., Leys, M., Audenhove, C. V., & Lorant, V. 
(2020). Key dimensions of collaboration quality in mental 
health care service networks. Journal of Interprofessional 
Care. 

Nicaise, P., Tulloch, S., Dubois, V., Matanov, A., Priebe, S., & 
Lorant, V. (2013). Using social network analysis for assess-
ing mental health and social services inter-organisational 
collaboration: Findings in deprived areas in Brussels and 
London. Administration and Policy in Mental Health and 
Mental Health Services Research, 40(4), 331–339.

Palumbo, C., Volpe, U., Matanov, A., Priebe, S., & Giacco, D. 
(2015). Social networks of patients with psychosis: A sys-
tematic review. BMC Research Notes, 8(1), Article 560.

Perry, B. L., & Pescosolido, B. A. (2015). Social network activa-
tion: The role of health discussion partners in recovery from 
mental illness. Social Science & Medicine, 125, 116–128.

Perry, B. L., Pescosolido, B. A., & Borgatti, S. P. (2018). 
Egocentric network analysis. Cambridge University Press.

Pinto, R. M. (2006). Using social network interventions to 
improve mentally ill clients’ well-being. Clinical Social 
Work Journal, 34(1), 83–100.

Ruggeri, M., Leese, M., Thornicroft, G., Bisoffi, G., & Tansella, 
M. (2000). Definition and prevalence of severe and persistent 
mental illness. British Journal of Psychiatry, 177(2), 149–155.

Santini, Z. I., Koyanagi, A., Tyrovolas, S., Mason, C., & Haro, 
J. M. (2015). The association between social relationships 
and depression: A systematic review. Journal of Affective 
Disorders, 175, 53–65.

Schinnar, A. P., Rothbard, A. B., Kanter, R., & Jung, Y. S. (1990). 
An empirical literature review of definitions of severe and 
persistent mental illness. American Journal of Psychiatry, 
147, 1602–1608.

Sheridan, A., O’Keeffe, D., Coughlan, B., Frazer, K., Drennan, 
J., & Kemple, M. (2018). Friendship and money: A qualita-
tive study of service users’ experiences of participating in 



Wyngaerden et al.	 11

a supported socialisation programme. International Journal 
of Social Psychiatry, 64(4), 326–334.

Sluzki, C. E. (2010). Personal social networks and health: 
Conceptual and clinical implications of their reciprocal 
impact. Families, Systems and Health, 28(1), 1–18.

Sweet, D., Byng, R., Webber, M., Enki, D. G., Porter, I., Larsen, 
J., Huxley, P., & Pinfold, V. (2018). Personal well-being net-
works, social capital and severe mental illness: Exploratory 
study. The British Journal of Psychiatry, 212(5), 308–317.

Thoits, P. A. (1995). Stress, coping, and social support processes: 
Where are we? What next? Journal of Health and Social 
Behavior, 36, 53–79.

Visentini, C., Cassidy, M., Bird, V. J., & Priebe, S. (2018). Social 
networks of patients with chronic depression: A systematic 
review. Journal of Affective Disorders, 241, 571–578.

Wiersma, D. (2006). Needs of people with severe mental ill-
ness. Acta Psychiatrica Scandinavica, 113(Suppl. 429), 
115–119.

Wing, J. K., Beevor, A. S., Curtis, R. H., Park, S. B., Hadden, S., 
& Burns, A. (1998). Health of the Nation Outcome Scales 
(HoNOS). Research and development. The British Journal 
of Psychiatry, 172(1), 11–18.

Wong, Y. L. I., Matejkowski, J., & Lee, S. (2011). Social inte-
gration of people with serious mental illness: Network 
transactions and satisfaction. Journal of Behavioral Health 
Services and Research, 38(1), 51–67.

Wyngaerden, F., Nicaise, P., Dubois, V., & Lorant, V. (2019). 
Social support network and continuity of care: An ego-net-
work study of psychiatric service users. Social Psychiatry 
and Psychiatric Epidemiology, 54(6), 725–735.




