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1. Introduction

ipolar Spectrum Disorders include a variety 
of mood disorders from bipolar II disorder 
to conditions characterized by hyperthymic 
mood states (Piver, Yatham, & Lam, 2002; 
Cassano et al., 1999; Akiskal, & Pinto, 

1999; Cassano, Akiskal, Savino, Musetti, & Perugi, 
1992). The prevalence of bipolar disorders has been 
reported as between 0.5% to 1.5% (Weissman et al., 
1996).  However, many conditions included in the bi-
polar spectrum disorders such as hypomania are usually 
underdiagnosed or are attributed to other problems and 
disorders (Piver, Yatham, & Lam, 2002). Bipolar spec-
trum disorder are caused by a variety of factors such 
as genes, neurobiology and social and psychological 
vulnerabilities. It has been suggested that psychosocial 
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factors play an important role in bipolar disorders and 
on the other hand, bipolar disorders have social implica-
tions for those affected as well, such as impaired work 
performance, family distress, relationship dysfunction 
and etc. (Milkowitz & Johnson, 2009; Goldberg, Har-
row, & Grossman, 1995; Goldstein, Miklowitz, & Mul-
len, 2006; Miklowitz, & Cicchetti, 2006). However, 
there have been limited attempts at illuminating the 
correlation of bipolar disorders with social conditions 
of those affected, which necessitates further research in 
this area.

Social network analysis, allows understanding and 
quantifying of individuals and their social interactions. 
Social network methods identify egos in a network and 
study the relations between these egos. By using social 
network analysis, a researcher can understand social po-
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sitions, social interactions and functions of individuals 
in a society (Hanneman, & Riddle, 2005). Social net-
work methods can be very useful in understanding the 
social factors affecting diseases, for example in a study 
by Christakis and Fowle it has been shown that obesity 
has a strong correlation with the social conditions of 
an individual. For example in that study, friends of an 
obese person were more likely to be obese than his/her 
siblings (Christakis, & Fowler, 2007).

However, there has been no study on the social posi-
tion of those affected by bipolar disorders. In this study, 
we have applied for the first time social network analy-
sis to understand the relation between social positions 
and bipolar spectrum disorders.

2. Methods

In this cross sectional study, a census of all students 
within the naturally occurring boundary of the faculty of 
health management was conducted. Naturally occurring 
boundaries are used in social networking methodology 
and refer to a social entity with a predefined boundary 
such as all the students of a class or all the members 
of an organization. The study was conducted between 
March 2010 and June 2010 in the Faculty of Health 
Management of the Isfahan University of Medical Sci-
ences.

90 students were included in our study; it must be 
mentioned that in social network studies, sampling is 
not used and a census of target population should be 
made. Thus, Inclusion criteria consisted of any student 
within the bounded population and no exclusion criteria 
was used. However, all the social links which connected 
students to individuals outside the predefined boundary 
were excluded.

The social network analysis methodology which was 
utilized is known as full network methodology, which 
means all the nodes and relations within the target popu-
lation group were defined and studied. The nodes and 
relations were identified by census using a sociometric 
questionnaire specifically designed for this study. The 
sociometric questionnaire aimed to measure friendships 
and their strength. After obtaining census and ensuring 
the participants of confidentiality, demographic data 
including the participant’s identity were collected and 
participants were asked to name up to 20 of their friends 
and score three different aspects of their relationship 
with them using six questions. These aspects included: 
Trust, Consultation and Frequency of Interaction. They 
were asked to assign five of the questions with scores 

of 1 to 10 and to give an approximation for the minutes 
they spent interacting with the named friend during a 
week. An aggregate score of between 1 to 10was as-
signed to each named friend based on the answers the 
participant provided. The aggregate score was used as 
showing the strength of the relation.

For studying the bipolar spectrum, we used the Per-
sian version of the bipolar spectrum diagnostic scale 
(BSDS) which was developed by Ronald Pies and had 
been translated to Persian, revised and validated (Ghae-
mi et al., 2005; Shabani et al., 2009). It is a one page 
story in the first part – containing 19 positively valenced 
sentences as third person including some typical mood 
swing experiences – and one simple multiple choice 
question in the second part – to rate how well the story 
describes the individual. The score on the first part can 
range from 0 to 19, and on the second part from 0 to 6. 
Therefore, the total score of BSDS ranges from 0 to 25. 

Both questionnaires were printed and distributed sepa-
rately to the participants. All of the students within the 
target population (overall 90 students) agreed to par-
ticipate in the study and filled out the questionnaires. 
The demographic and sociometric questionnaires were 
printed on three pages and on average took 10 minutes 
to fill out. The BSDS questionnaire was printed on a 
single page and on average took 5 minutes to fill out. 
Each person was assigned an ID number and after the 
questionnaires were collected they were matched based 
on the ID number assigned. Because all of the named 
friends were included in the target population, each had 
their assigned ID number and the names in the ques-
tionnaires were replaced by ID numbers before data was 
entered for analysis.

The data from sociometric questionnaires were entered 
into a UCINET (Ver 6.205) database (Borgatti, Everett, 
& Freeman, 2002). We used Netdraw (Borgatti, 2002) 
to visualize our social network and UCINET was used 
for extracting the network properties of the target popu-
lation. The network attributes which were extracted in-
cluded: network density, network cohesion and network 
diameter. Furthermore, network attributions of each of 
the participants were also extracted and included: Bo-
nacich Power, Centrality (Betweenness), Indegree, Out-
degree, Indegree Strength and Outdegree Strength.

Bonacich power is a measure of degree and centrality 
for each actor in a network, the higher Bonacich power 
of an actor means that not only he/she is well connected 
(has many ties) but also those actors to whom he/she is 
connected are well connected as well. Thus many con-
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sider Bonacich power superior to other approaches such 
as Degree Centrality in showing the social power and 
position of a person. (Bonacich 1987) 

Betweenness is a measure of centrality which iden-
tifies actors as having positional advantage, or power, 
to the extent that they fall on the shortest pathway be-
tween other pairs of actors. i.e. the higher Betweenness 
of a person means that more actors in that network are 
dependent on him/her for exchange of information 
(Hanneman, & Riddle, 2005). 

Indegree and Outdegree, respectively refer to the in-
coming and outgoing relations of an individual, in our 
case, Indegree indicates the number of actors who con-
sidered the ego as their friend while outdegree shows 
the number of people whom our ego considered as 
friends. Strength is a value attributed to each outgoing 
or incoming relation. We calculated the Strength using 
our questionnaire with interval measures (Hanneman, & 
Riddle, 2005). 

The data from demographic and BSDS questionnaires 
as well as the network attributes were inserted in a SPSS 
(ver. 17.0) database. Spearman Test was used to mea-
sure the correlation between the different variables.

For resolving any potential ethical problems, a consent 
form was handed to all participants, they were also en-
sured about preservation of confidentiality. The study 
was also approved by the University’s Ethics Committee.

3. Results

There were 90 participants included in the study with 
average age of 22.5 (std= 1.32), the youngest and the 
oldest participants were 20 and 28 years old respective-
ly. The study group consisted mostly of female students 

(80% or 72 Individuals). 58 students were residents of 
Isfahan (64.4%) and the other 32 (35.6%) resided in the 
university’s dormitory.

The density of the social network of the students was 
0.167 and the average distance was 1.904. The network 
is mapped in Figure 1. The Average Bonacich power 
of the participants was 862.85 (std= 224.11), the av-
erage centrality (betweenness) of the nodes was 91.9 
(std= 114.16). The average Indegree of the network was 
15.11, i.e. on average the participants were considered 
as friends by 15.11 (std= 5.32) other participants. On 
the other hand the average Outdegree of the network 
was also 15.11 (std= 3.58). The strength of incoming 
friendship as calculated by our scale was on average 
107.91 (std= 35.82). In other words, the average Inde-
gree Strength was 107.91, and the average Outdegree 
Strength was also 107.91 (std= 27.23). The network 
properties are summarized in Table 1.

The Indegree and Indegree Strength of the partici-
pants showed significant correlation with the number 
of semesters participants had studied in the univer-
sity (P= 0.022, P= 0.023 respectively). The age of the 
participants had significant correlation with Bonacich 
power (P= 0.006), Outdegree (P= 0.006) and Outdegree 
Strength (P= 0.021).

The average BSDS score of the participants was 9.78 
(std= 6.57) with a minimum and maximum of 1 and 25 
respectively. Spearman test showed that BSDS score 
was significantly and positively correlated with the 
Bonacich power of the participants (P= 0.009, Correla-
tion Coefficient: 0.275) as well as with their Outdegree 
Strength (P= 0.013, Correlation Coefficient: 0.261). 
There is a strong positive correlation between Outde-
gree strength and Bonacich power of the participants. 
Multiple regression analysis, however, shows that mod-

Table 1. A summary of the network properties

Network Property Mean Value Minimum Maximum Standard Deviation

Network Density 0.167 N/A N/A N/A

Distance 1.904 N/A N/A N/A

Bonacich Power 862.85 419.09 1491.90 224.11

Centrality 91.9 14.68 516.69 114.16

Indegree 15.11 7 28 5.32

Outdegree 15.11 8 25 3.58

Indegree Strength 107.91 46 194 35.82

Outdegree Strength 107.91 52 187 27.23
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els that include Bonacich power are better predictors of 
the individual’s BSDS score and removing Outdegree 
strength from the model does not affect its predictability 
power in a significant way.

There was no significant correlation between BSDS 
score and any of the other social or demographic pa-
rameters that were measured. In figures 2 and 3, the cor-
relation of BSDS scale score with Bonacich power and 
Outdegree strength is plotted.

4. Discussion

Networks are composed of Nodes (or Actors) and Ties 
(or Relations). As a result, in order to study networks, 
the Actors and the Relations must be identified. 

In social network studies the aim is to identify ac-
tors and the relations among them, not the attributes of 
the actor. This means that unlike conventional studies 
which rely on independent sampling, network studies 
should include all the actors within a network. In other 
words, actors cannot be sampled independently to be in-
cluded as observations because if one actor is included, 
then we must also include all other actors to whom our 
ego is related. Thus, in social network studies the target 
population is studied by means of census, rather than by 
sample (Hanneman, & Riddle, 2005). To limit the tar-
get population we need to define boundaries that shape 
networks, some of these boundaries occur naturally, for 
example the network of the students of the health man-
agement faculty of the University is a naturally bounded 
population. 

In order to study relations between the actors in the 
network, firstly the nature of the relation must be de-
fined, in this case we chose Friendship as represent-
ing the relations between our actors and we designed a 
questionnaire with interval measures for measuring the 
strength of the relation.

We used a full network approach for studying the tar-
get population, i.e. all the actors within the target pop-
ulation were included in the study and all the defined 
relations (in this case friendships) between the pairs of 
actors were identified. By analyzing the resulting net-
work we extracted network attributes such as Bonacich 
power, Centrality (Betweenness), Indegree and Outde-
gree for each actor. All these attributes were previously 
explained in the methods and materials section.

The results of our study suggest that the longer a per-
son has been a member of the network (as shown by 
the number of semesters studied), the Indegree of that 
person will be higher. The older an actor is, the more 
powerful (as measured by Bonacich power) position he/
she assumes in the network, in addition age also deter-
mines how many people the ego considers as friends 
and how much he/she values his/her friendships, i.e. the 
Outdegree and Outdegree Strength of the ego increases 
with age.

Interestingly, our study showed that the more social 
power an ego possess in the network the more likely 
that person is to score highly on the Bipolar spectrum 
which shows that people with high scores in the BSDS 
scale, are either more connected or are located in social 

Figure 1. The map of the social network.
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Figure 2. The correlation of BSDS scale score with Bonacich power.

Figure 3. The correlation of BSDS scale score with Outdegree strength.
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neighborhoods with dense connections. Another finding 
was that those individuals, who had high scores on the 
BSDS scale, valued their friendships more, as shown 
by the higher Outdegree Strength of these individuals. 

The results of multiple regression analysis show that in 
this study the single most significant social attribute that 
has a positive correlation with BSDS score is Bonacich 
power and we suggest that this attribute be further ex-
plored in understanding the social characteristics asso-
ciated with psychiatric disorders.

As our study was unique and there has been no simi-
lar studies performed, any reader must consider the fact 
that these results were found in our target network, and 
may not be reproducible in another network. Further 
networks with similar demographic attributes should be 
studied before one can definitively correlate the score of 
individuals on a bipolar spectrum with the social posi-
tion of those individuals.

In conclusion, the results of our study support our 
speculation that there is a relation between social po-
sition of a person and his/her bipolar spectrum score, 
while we acknowledge the fact that more studies are 
needed for clearly defining this relation.

References

Akiskal HS, Pinto O. (1999). The evolving bipolar spectrum. 
Prototypes I, II, III, and IV. Psychiatr Clin North Am. 22:517-
34.

Bonacich P. (1987). Power and centrality: a family of measures. 
AJS. 92:1170-1182.

Borgatti S.P. (2002). Netdraw visualization. Analytic Technolo-
gies: Harvard, MA.

Borgatti S.P., Everett, M.G. and Freeman, L.C. (2002). Ucinet for 
Windows: Software for Social Network Analysis. Harvard, 
MA: Analytic Technologies.

Cassano GB, Akiskal HS, Savino M, Musetti L, Perugi G. (1992) 
Proposed subtypes of bipolar II and related disorders: with 
hypomanic episodes (or cyclothymia) and with hyperthymic 
temperament. J Affect Disord. 26:127-40.

Cassano GB, Dell’Osso L, Frank E, Miniati M, Fagiolini A, 
Shear K, et al. (1999). The bipo¬lar spectrum: a clinical reality 
in search of diagnostic criteria and an assessment methodol-
ogy. J Affect Disord. 54:319-28.

Christakis NA., Fowler JH. (2007). Spread of obesity in large 
social network over 32 years. NEJM. 357(4):370-379.

Ghaemi SN, Miller CJ, Berv DA, Klugman J, Rosenquist KJ, 
Pies RW. (2005) Sensitivity and specifity of the bipolar spec-
trum diagnostic scale for detecting bipolar disorder. J Affect 
Disord. 84:273-277.

Goldberg JF, Harrow M, Grossman LS. (1995). Course and out-
come in bipolar affective disorder: A longitudinal follow-up 
study. American Journal of Psychiatry. 152:379–385. 

Goldstein TR, Miklowitz DJ, Mullen K. (2006). Social skills 
knowledge and performance among adolescents with bipo-
lar disorder. Bipolar Disorders. 8:350–361.

Hanneman R. A., Riddle M. (2005). Introduction to Social Net-
work Methods. University of California, Riverside (http://
faculty.ucr.edu/~hanneman/nettext/index.html).

Milkowitz D. J., Johnson S. L. (2009) Social and familial factors 
in the course of bipolar disorder: basic processes and relevant 
interventions. Clin Psychol. 16(2):281-296 

Miklowitz DJ, Cicchetti D. (2006). Toward a lifespan develop-
mental psychopathology perspective on bipolar disorder. 
Development and Psychopathology. 18:935–938.

Piver A., Yatham L. N., Lam R. W. (2002). Bipolar Spectrum 
Disorders: New Perspectives. Can Fam Physician. 48:896-904 

Shabani A., Koohi-Habibi L., Nojomi M., Chimeh N., Ghaemi 
S. N., Soleimani N. (2009). The Persian bipolar spectrum di-
agnostic scale and mood disorder questionnaire in screen-
ing the patients with bipolar disorder. Arch Iranian Med. 
12(1):41-47.

Weissman MM, Bland RC, Canino GJ, Faravelli C, Greenwald 
S, Hwu HG, et al. (1996). Cross-national epidemiology of ma-
jor depression and bipolar disorder. JAMA. 276:293-9.


