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Abstract

Background

Evidence suggests that social networks of patients with psychotic disorders influence symp-

toms, quality of life and treatment outcomes. It is therefore important to assess social net-

works for which appropriate and preferably established instruments should be used.

Aims

To identify instruments assessing social networks in studies of patients with psychotic disor-

ders and explore their properties.

Method

A systematic search of electronic databases was conducted to identify studies that used a

measure of social networks in patients with psychotic disorders.

Results

Eight instruments were identified, all of which had been developed before 1991. They have

been used in 65 studies (total N of patients = 8,522). They assess one or more aspects of

social networks such as their size, structure, dimensionality and quality. Most instruments

have various shortcomings, including questionable inter-rater and test-retest reliability.

Conclusions

The assessment of social networks in patients with psychotic disorders is characterized by

a variety of approaches which may reflect the complexity of the construct. Further research

on social networks in patients with psychotic disorders would benefit from advanced and

more precise instruments using comparable definitions of and timescales for social net-

works across studies.
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Introduction
Social network is a term used to describe the social ties linking individuals to other individuals
through communication [1]. It is a social structure comprised of sets of interactions and
defined by relationships between individuals.

Evidence suggests that social networks are linked to the onset of psychotic disorders and
treatment outcomes of patients. Social networks were found to deteriorate prior to contact with
services as a consequence of periods of untreated psychosis [2, 3]. In the examination of precur-
sors to onset and recovery for mental illness, low levels of social support and poor social networks
were suggested to increase the probability of onset of illness and decrease the probability of recov-
ery. Better social networks have been associated with more favourable quality of life and fewer
hospitalisations [4, 5, 6, 7]. Assessing social networks can help to identify protective factors
against relapse [8] with potential implications for long-term treatment plans. An accurate assess-
ment of social networks in patients with psychotic disorders is therefore important.

For assessing social networks, a technique called social network analysis was originally
developed by anthropologists in order to provide qualitative descriptions of living systems in
complex societies [9, 10, 11]. This technique was later applied to the problem of discovering
and assessing the social support available to individuals in stressful situations, including but
not limited to individuals with psychotic disorders. Later on, empirical studies and theoretical
work concerning social networks and psychotic disorders became predominantly focused on
qualitative aspects [12].

An assessment of social networks in patients with psychotic disorders may have to consider
that social networks in these patients can be different from social networks in the general popu-
lation. Their social networks are substantially smaller than those of people without mental ill-
ness. In most studies, social network is reported to consist of less than 10 members [13, 1, 14],
and patients report having fewer people to turn into a crisis and fewer friends [14]. Social net-
works of patients with psychotic disorders also tend to be less stable, and–over time–can
become even more restricted and less capable of providing the degree and type of support
required for community integration [15, 16].

In an early review, Jackson and Edwards [17] identified eight instruments measuring social
networks and social support in psychotic disorders in thirteen studies, out of which only four
measured social networks specifically. The authors criticised a poor reliability and validity of
existing instruments.

The review of Jackson and Edwards [17] did not use a systematic search method, and did
not include any literature published after 1989. Also, their review was not focused specifically
on instruments for the networks of patients with psychotic disorders. We therefore aimed to
conduct a new review addressing the above shortcomings, i.e. using a systematic method of
searching studies and collecting the relevant information, including papers published since
1989, and focusing on standardised assessment instruments for patients with psychotic
disorders.

Methods
We conducted a systematic review of studies assessing social networks in patients with psy-
chotic disorders and identified the standardised instruments that were used to assess specifi-
cally social networks in these studies.

Search Strategy
A protocol was developed using the Preferred Reporting Items for Systematic reviews and
Meta-Analysis statement [18]. The electronic databases Medline, Embase, PsychInfo, Web of
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Knowledge, British Nursing Index (BNI) and Cumulated Index to Nursing and Allied Health
Literature (CINAHL) were searched. Search terms were a combination of social contact assess-
ment descriptors and psychotic disorder patient descriptors (social contact OR social assess-
ment OR social network) AND (psychosis OR schiz� OR “psychotic disorder”). Grey literature
databases were searched using the above search terms and thus papers were identified search-
ing their title, abstract and full text with the aforementioned search terms.

Studies were also identified through citations from relevant literature reviews looking at
social networks in people with psychotic disorders and a key journal hand-search of articles
related to social networks was conducted with the reference lists of relevant articles. In order to
make sure that all relevant papers were retrieved, a citation tracking element was used as part
of the search strategy: citations of relevant papers (those describing instruments that have been
included in the review) were searched using the Web of Science data base (www.
webofknowledge.com).

Eligibility Criteria
We included studies that used measures aiming to assess social networks of people with a diag-
nosis of psychotic disorder. Studies that used alternative diagnostic classifications or self-report
diagnoses were translated into the appropriate International Classification of Diseases (10th

version) code (F20-F29) [19].
As many relevant studies had diagnostically mixed samples, we decided to include them if

at least 50% of patients had been diagnosed with a psychotic disorder, a criterion used in other
reviews [20]. Psychotic disorders comprised all diagnoses equivalent to the ICD-10 category
‘schizophrenia and related disorders’ (F2).

We included studies that used any type of standardised social networks measurement, with
the exception of studies assessing exclusively interactions between the patient and family mem-
bers. We included studies of all designs, of any publication year, and with samples of all ages,
genders, and nationalities.

In case of doubts on the inclusion of papers the first authors of these publications were
contacted.

Study selection, data extraction and analysis
All potential studies were exported into a reference citation manager and duplications
removed. The author (JS) removed duplications and conducted the initial screening of titles
and abstracts for inclusion. A random selection of 25% of the abstracts was then screened by
the author (CG). If there was any ambiguity on the eligibility of the study, the full paper article
was obtained and reviewed between the two authors (JS and CG). Inter-reviewer agreement
was 90%, with disagreement on the inclusion of only one paper, which was brought to the third
author (SP). Selected full-text articles were then obtained for the final screening. Final study
selection was completed by two independent authors (JS and CG) with a third author (SP)
helping to resolve disagreements. The details of the selection procedure are displayed in the
PRISMA diagram (Fig 1).

Data extraction was completed by two reviewers (JS) and (CG) with a third reviewer adjudi-
cating in the event of disagreement (SP). The data extraction tool was piloted to ensure proper
documentation of the qualitative and quantitative components of the included studies.

Once finalized, data were extracted on study design, patient characteristics, assessment
method, study findings, as well as extracting data specific for assessment (e.g. structure, time
period, items, rater, results and emphasis). Main themes emerging from the papers and instru-
ments were identified independently by JS and CG. When we could not obtain the original
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instruments, we attempted to assess their description in the included papers to reproduce the
required information.

Fig 1. PRISMADiagram.

doi:10.1371/journal.pone.0145250.g001
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There was little inter-reviewer disagreement and any differences that were identified were
resolved through discussion of the paper and the third reviewer (SP). JS and CG were in 100%
agreement for all papers and instruments extracted and was not required to consult a third
party (SP). For assessment instruments that could not be found, (CG) made direct contact
requesting the necessary information to complete the synthesis. If the authors or relevant
authority could not be contacted or did not respond, their papers and instruments were not
included in this review (as a result, only one instrument–the Personal Network Interview [3]
could not be included as the author for this instrument is unknown).

The papers were analysed descriptively.

Results

Selection of studies
A total of 509 records were retrieved. After the removal of duplicates and the application of
inclusion and exclusion criteria on abstracts, 152 full-text papers were examined. After closer
examination and conducting a final screen, as well as a citation tracking of relevant papers, 65
studies using standardised social networks instruments in schizophrenia were included in the
review. Eight papers used data from one dataset, three papers included data from one dataset
and another three included data from the same data set.

The selection of papers is shown in Fig 1. For characteristics of studies please see S1 Table.
Eight standardised social networks assessment tools were identified from these papers. The

two most widely applied measures were the Interview Schedule for Social Interaction (ISSI)
[21], used in 23 identified studies, and the Social Network Schedule (SNS) [8], applied in
21 studies.

General characteristics of tools
The characteristics of the eight social networks instruments are summarised in Table 1. For
four instruments we could not obtain the original schedules (ISSI, SNI, SSSNI, PPKI), however
we judged that the description from included papers provided the required information.

The included assessments were published between 1972 and 1990. The total number of
patients with psychotic disorders assessed using these tools was 8,522. The majority of instru-
ments assess what the link is between the patient and their contacts across a certain time
period. The most common type of assessment is a semi-structured interview although struc-
tured interviews and questionnaires were also used.

All assessment instruments are rated by an independent observer (with the exception of SRS
and ASSIS that contain self-rated scales). The time taken to rate a patient’s social network
ranges from ten minutes (e.g., SNS) to two and a half hours (e.g., NAP). The number of ques-
tions devoted to social contacts ranges from six (e.g. SRS) to 17 (e.g. NAP), with a total number
of items ranging from eight to 50 items.

Most scales (seven out of eight) provide a quantifiable view of the network offering results
in the form of either a score or percentage attributed to all social networks members (e.g.: how
much of the network is made of family, friends, others) or a percentage of time spent socializ-
ing (the SNS). In terms of measuring satisfaction with different aspects of the network, three
scales incorporated this aspect. The SRS and ASSIS require respondents to indicate their
appraisal of each relationship using a Likert type rating scale, whilst the ISSI assesses satisfac-
tion by asking patients whether the perceived amount of each relationship is sufficient.

The definition of a social contact is inconsistent across instruments and studies. For exam-
ple, some instruments require patients to name all people they know (e.g. SNS) whilst others
set a limit on the number of contacts respondents can name (e.g. SRS).
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Instruments vary in the time period covered (i.e., from the past month to the past year) and
contacts can be difficult to recall for lengthier time periods. Some measures require participants
to name only those persons they had contact with during a specified time frame (the SNS,
NAP, ASSIS and SNI specify the previous month), others do not provide a time frame (ISSI)
whilst the SSSNI is unclear.

Instruments
The most commonly used measures, the ISSI and the SNS, share a key conceptualisation of
social networks as measuring both network structure and network quality variables.

The SNS has a strong focus on quantitative methodology which includes measures on differ-
ent contact modalities (e.g., face to face, telephone) as well as the frequency of communication
and the relationship to that contact, allowing for measuring total size of network as well as indi-
vidual means for each component–size of network made of relatives, friends, confidants and so
on).

A time budget, which provides a structure and helps patients recall their interactions is usu-
ally completed beforehand to elicit names of social contacts in the past month and six questions
are asked for each of them (e.g., “How often do you see X?” and “Would you miss X if you
never saw him/her again?”). The SNS was designed for inpatient populations and acknowl-
edges the importance of transactions within wards (e.g. of lending and borrowing cigarettes)
by differentiating between types of social interactions into conversational, non-verbal and salu-
tatory. Reciprocity is thus assessed by acknowledging the behavioural significance assigned to
each contact. Data gathered with this instrument can also be analyzed as a sociogram. Also, the
SNS takes considerably less time to administer than the ISSI (15–20 minutes compared to 45
minutes) which may be an important factor when interviewing patients with psychotic disor-
ders in lengthy research interviews.

The ISSI is split into four main scores: the availability of attachment (AVAT), the availabil-
ity of social integration (AVSI), the perceived adequacy of attachment (ADAT), and the ade-
quacy of social integration (ADSI). The first two categories (i.e. AVAT and AVSI) examine the
quantitative aspects of social networks whereas the last two tap into the qualitative aspects and
examine more closely the satisfaction with relationships, by asking participants whether the
amount of each relationship available to them is appropriate or if they would like more or less
of it. Whilst mean scores can be obtained for individual subsections, a total ISSI score can also
be calculated and ranges from 0 to 30.

The Network Analysis Profile (NAP) [27] or modified versions, have been used in 15 stud-
ies. The NAP is a semi-structured interview that examines several aspects of social interaction
including linkages between kin members, non-kin members, and formal members (e.g.,
agency). A modified version [28] further included structural dimensions (e.g., size, density,
degree, clusters), interactional dimension (e.g., exchange, sustenance, directionality) and affec-
tive dimensions (e.g., positives including importance, friend, intimacy, reliability, satisfaction
and negatives including critique, bossy, and intrusive) and the results can be interpreted either
as a score or a pictogram. This instrument was particularly used in studies of older adults with
psychotic disorders.

The other five instruments have been found to be used in only one to three studies.
The Social Relationship Scale (SRS) [25] provides a measure of patients’ appraisal of social

support and the effectiveness of the support they receive on top of availability of support. The
Adolescent Social Relationship Scale (ASRS) [26] was adapted fromMcFarlane et al.’s Social
Relationship Scale [25] to measure the social networks of young people with and without psy-
chosis and was used in only one study.
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The Arizona Social Support Schedule (ASSIS) [22] assesses social network size, adequacy,
and satisfaction alongside six social support functions (i.e, material aid, intimate interaction,
feedback, guidance, physical assistance and social participation).

The Pattison Psychosocial Kinship Inventory (PPKI) [2] was one of the earliest instruments
developed to identify the number of people, relationships, and interactions in social networks.
Patients are asked to list those who were important to them at the time of interview.

The Social Support and Social Network Interview (SSSNI) [29] is based on four probe ques-
tions in order to identify the respondent’s network members (e.g.: “Who do you hang out for
fun/relaxation?”, “Who would you go to for advice?”) followed by their functions as well as
relationship with the member.

The Social Network Interview (SNI) [12] is a semi-structured interview covering informa-
tion about interactions and starts off with questions about who they live with, contacts in their
extended and nuclear family network, followed by specific questions to those who they feel
close to.

Reliability and Validity
Table 1 provides the available information about the psychometric properties of the instru-
ments. Reliability and validity measures were not available for a number of instruments. Some
were tested for stability (test-retest reliability, ISSI, ASSIS, PPKI, SRS; inter-rater reliability,
SNS, NAP, SNI) and internal consistency (ISSI, PPKI, SRS), and some instruments were tested
for construct and discriminant validity (SNS, ISSI). A few instruments were tested for both reli-
ability and validity, using another measure of social contacts for validation purposes (SNS,
ISSI).

Discussion

Main findings
We identified eight instruments that have been developed and used to assess social networks in
patients with psychotic disorders. They were used in 65 studies comprising a total of more than
8,500 patients. Yet, they vary in the assessed variables, in their definitions of social networks
and in the time frames they refer to when asking patients about their contacts. All of the instru-
ments were published before 1992, and they commonly have some methodological
shortcomings.

Strengths and limitations
This review used a systematic method to search the literature for relevant studies and collate
the findings. We found a substantial number of studies with data from over 8,500 patients,
from different countries and from different types of studies. In order to minimise the possibility
of missing relevant data, different researchers independently reviewed the data.

It is the first review of instruments assessing social networks in patients with psychotic dis-
orders since 1992, and–to our knowledge–the first one at all using these systematic methods.

However, the review also has limitations. Firstly, we excluded one assessment tool for which
the full text could not be found. Secondly, we included diagnostically mixed samples as long as
at least 50% of patients were diagnosed with a psychotic disorder. And finally, we included
only instruments that were explicitly specified to assess social networks. Thus, instruments that
might assess relevant aspects of social networks, but use labels and terms other than social net-
work were not considered. The rather restricted search terms may have contributed to the fact
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that we identified more relevant papers through citation tracking than in the first systematic
search of databases (33 versus 26).

Comparison with the literature
More than 20 years after the review of Jackson and Edwards [17], we still found that the con-
cept of social network remains heterogeneous throughout the literature and that subsequently
the definition of social network varies across instruments.

In the review of Jackson and Edward, four of the eight assessment instruments included in
this review had not been considered (SNS, NAP, SNI and SSSNI), although only one of them
has been published after 1989 (SNS), which is the final year considered in the review of Jackson
and Edward. Of the 65 studies identified in this review however only six had been published
before 1989. At the same time, Jackson and Edward had included instruments that we did not
consider because of the narrower sole focus on social network assessments in this review.

Unlike Jackson and Edwards, we found that most scales incorporate both qualitative and
quantitative social networks descriptors but because network quality is more methodologically
problematic to assess, this infers a trade off in measurement accuracy. Due to differences
between the quantitative versus qualitative components of social network assessed by the
instruments, there is a high degree of variation of instruments included in this review and this
makes comparison across studies difficult. Again, this reflects the lack of a unifying model of
social networks in psychotic disorders.

Choosing an instrument
The review did not identify a gold standard in the assessment of social networks in psychotic
disorders. For selecting an instrument to assess social networks in patients with psychotic dis-
orders in research and routine service evaluation, a number of aspects may need to be consid-
ered. Like in most selections of assessment instruments, there are general aspects. They include
the purpose of the study, the role of the social network assessment in the study, the availability
of data for relevant comparisons, the familiarity of the researchers with different instruments,
practical issues such as the available time and training of the researchers and characteristics of
the setting and the patient sample.

In case all these general aspects do not determine the choice, the ISSI and SNS as particu-
larly useful instruments. They have been used in more studies than other instruments and
therefore have more options for the direct comparison of data. They also have relatively well-
established properties. Similar advantages may apply to the NAP which however takes consid-
erably longer to administer. An interview of about two hours just for assessing one concept, i.e.
social networks, may be seen as two long for most studies or routine evaluations. Yet, the ISSI
and the SNS may be more appropriate for different types of studies.

In studies investigating interventions that focus on existing relationships and on strengthen-
ing interactions with core members of a social network, the ISSI may be preferred as it provides
measures of the availability and perceived adequacy of social contacts.

For evaluating interventions that aim to increase the size and strength of social networks,
the SNS may be more suitable as a measure of social network size and the presence of confi-
dants and supportive relationships. Another advantage of the SNS is the name generator
approach used at the beginning of the interview. This enables an alternative analysis of the data
through a sociogram of the network. Such a visual representation allows to evaluate the central-
ity of the network and to tap into specific functional supportive roles of different contacts.
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Implications for future research
The current state of the art in assessing social networks of patients with psychotic disorders is
limited due to the variety of understandings of the concepts and the absence of a consensus of
the exact characteristics of a social network. This is reflected in the heterogeneity of existing
instruments and the differences of approaches they use. Even when they refer to similar types
of social contacts, they vary in the definition of contacts, the wording of questions, and the
time frame to which the questions refer.

Some instruments use a patient’s subjective appraisal of the “importance” or “closeness” of
a relationship as the sole criterion for including the given contact in their social network. How-
ever, such appraisal may be biased by memory effects and emotional emphases [30]. Addition-
ally, this approach (i.e., patient’s appraisal of importance) may not correspond to the
behavioural importance of that particular person as measured by exchanges of key goods, ser-
vices or communication (e.g., “Who did you see yesterday?”, “What did you do together?”).

The different and sometimes non-specified periods of time that the questions refer to are
linked with problems of recall. Usually the questions refer to at least one month. Recalling all
contacts during the last month or more can be difficult. Much shorter time frames such as the
last one or two days would facilitate more precise recall, but may provide less meaningful and
representative data. Also, the different time frames hinder direct comparisons. For compari-
sons across studies, consistent time frames would be needed.

Further research aiming to improve the existing instruments or develop new ones may con-
sider a few core requirements:

a. the difficulties of defining social contacts and networks cannot be avoided and clarity is
required even if the definitions are not perfect;

b. there should be a clear distinction between objective behavioural measures (e.g. actual meet-
ings) and subjective appraisals of a relationship (e.g. trust and closeness);

c. the timeframes to which the questions relate should be specified; shorter time frames of a
few days may be less representative for the life of the patients but provide information that
is less influenced by memory bias; and

d. future assessments will have to include interactions in social media and through the inter-
net, which existing instruments (developed before 1992) do not consider at all.

Conclusions
The number of included studies suggests an interest and a need to assess social networks of
patients with psychotic disorders. Instruments for this purpose exist and have been used.
Although the studies using them provide some valuable findings, the state of the art in assess-
ing social networks in patients with psychotic disorders has not moved on since 1991 and fur-
ther research is required to improve the feasibility and precision of instruments. Such research
will have to accept the heterogeneity of the concepts of social networks and consider the specif-
ics of social networks in patients with psychotic disorders. A consensus about core aspects such
as wording and time frames would help to make findings comparable across studies, but will be
difficult to achieve.

There may also be a need to have specified instruments for different purposes. Such pur-
poses include assessing social networks in large scale epidemiological studies; as moderators,
mediators or outcomes in clinical trials [31] or as criterion for planning and evaluating services
in routine care. For any of these purposes, better instruments would be helpful and likely to
stimulate wider assessments of social networks.
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