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Fig. 1 Example of sociogram in the social network analysis.
(I) relationship between individuals, (II) relationship be-
tween individuals via a place P

Circles indicate individuals, square indicates the place P, and width
of ties is proportional to time which individuals spend in the place P.
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Table 1 Characteristics of contacts by infection status

Contacts
Characteristics of Non-infected Infected contacts Total
contacts contacts [TB, LTBI] p-value
n=26 n=15[5, 10] n=41

Age (mean) 24.8 24.3 0.88! 24.7
Sex

Male 12 (46.2%) 7 [3,4] (46.7%) 0.972 19 (46.3%)

Female 14 (53.8 ) 8 [2,6] (533 ) 22 (53.7 )
Nationality

China 19 (73.1 ) 11 [3,8] (73.3 ) 0.773 30 (73.2 )

Japan 4 (154 ) 1[0,1] (6.7 ) 5 (122 )

Korea 1 (38 ) 1[1,0] (6.7 ) 2 (49 )

Taiwan 1 (38 ) 1[1,0] ( 6.7 ) 2 (49 )

Vietnam 0 (0.0 ) 1[0,1] ( 6.7 ) 1 (24 )

USA 1 (38 ) 0 [0,0] ( 0.0 ) 1 (24 )
Contact investigation

Close contacts 7 (269 ) 14 [5,9] (93.3 ) <0.013 21 (51.2 )

Casual contacts 19 (73.1 ) 1[0,1] ( 6.7 ) 20 (48.8 )

!Student t-test, >Chi-square test, >Fisher’s exact test
TB: tuberculosis, LTBI: latent tuberculosis infection

Table 2 Infection statuses of contacts by places which they shared with the index case

Contacts
Place Non-infected Infected contacts Total
contacts [TB, LTBI] p-value
n=26 n=15 n=41
Class room A Yes 7 (38.9%) 11 [3,8] (61.1%) 0.01 18 (100%)
No 19 (82.6 ) 4 12,2] (174 ) 23 (100 )
wC Yes 8 (80.0 ) 2 [1,1] (20.0 ) 0.75 10 (100 )
No 18 (58.1 ) 13 [4,9] 419 ) 31 (100 )
Class room B Yes 19 (82.6 ) 4 [1,3] (174 ) 0.01 23 (100 )
No 7 (389 ) 11 [4,71 (61.1 ) 18 (100 )
Class room C Yes 2 (100 ) 0 [0,0] (0.0 ) 0.52 2 (100 )
No 24 (61.5 ) 15 [5,10] (38.5 ) 39 (100 )
Dormitory Yes 0(00 ) 4 12,21 (100 ) 0.01 4 (100 )
No 26 (70.3 ) 11 [3,8] (29.7 ) 37 (100 )
Bed room Yes 0(00 ) 1 [1,0] (100 ) 0.37 1 (100 )
No 26 (65.0 ) 14 [4,10] (350 ) 40 (100 )
Outside of school Yes 1 (100 ) 0 [0,0] (0.0 ) 1.00 1 (100 )
No 25 (62.5 ) 15 [5,10] (37.5 ) 40 (100 )

*All statistical test was conducted by Fisher’s exact test

WC: water closet (toilet)
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Fig. 3 Sociogram of contact investigation network

Size of circles is proportional to the daily total exposure hours to index case, and width of
ties is proportional to time which contacts spend in each place.
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THE POTENTIAL ROLE OF SOCIAL NETWORK ANALYSIS
IN TUBERCULOSIS CONTACT INVESTIGATION

13Kiyohiko IZUMI, 'Lisa KAWATSU, “Satoshi MIYAKE, “Yu WATANABE,
2Yoshiro MURASE, 'Kazuhiro UCHIMURA, and "*Akihiro OHKADO

Abstract [Aim] To explore the possible role of social
network analysis (SNA) in identifying infected contacts and
visualizing data in a tuberculosis (TB) contact investigation.

[Method] We analyzed TB contact investigation data from
an outbreak in a Japanese language school in Tokyo, Japan, in
20XX. Information on places which the index case and his
contacts commonly shared was collected in line with the data
collected routinely in contact investigation. Average hours of
exposure to the index case were calculated for each contact by
using SNA software, and the relationship to the index case via
commonly shared places was visualized as a sociogram.
Statistical analysis was performed to compare the exposure
hours and TB infection statuses between those infected,
including active TB and latent TB infection (LTBI), and non-
infected contacts.

[Result] The data on the index TB case and 41 contacts,
of whom 5 and 10 were diagnosed with active TB and LTBI,
were analyzed. Contacts with active TB and LTBI had 12.5
and 11.5 times longer median hours of exposure, which were
significantly longer compared to non-infected contacts. The
sociogram summarized the network of index TB case, contacts

characterized by exposure hours and infection statuses, and

the places shared by the index case and the contacts.

[Discussion] SNA analysis was considered to be useful in
prioritizing contacts in a TB contact investigation, in assist-
ing interpretation of indeterminate Interferon-Gamma release
assay test results, in estimating places where transmission
occurred, and visualizing data accrued in TB contact inves-
tigations.
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