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ABSTRACT

Introduction Poor treatment adherence and outcomes
among patients with tuberculosis (TB) lead to drug
resistance, and increased risk of morbidity, mortality and
transmission of the disease in the community. Individual
patient-level psychological and behavioural risk factors
and structural-level social and health system determinants
of treatment adherence and outcomes had been studied
widely in India and other countries. There is an evidence
gap on how care-seeking behaviour, treatment adherence
and outcomes of patients with TB are influenced by their
social network structure and the different support they
received from social network members.

Methods and analysis We propose an exploratory,
cross-sectional social network study to assess the social
network structure of patients with TB in Chennai who
recently completed their treatment under the Revised
National Tuberculosis Control Program in India. We will
employ egocentric personal social network survey to
380 patients with TB to generate their social network
relationships and will retrospectively assess the

types of support they received from different network
members. Support received will be categorised as
emotional support, resources support, appraisal support,
informational support, spiritual support, occupational
support and practical support. Social network size,
composition, density, centrality and cohesion for
individual patients with TB will be calculated and
sociograms will be developed. Multinomial logistic
regressions will be used to assess the relationship
between the ‘structure of social network members’ and
‘social network supports’ and the differential treatment-
seeking behaviour, treatment adherence and outcomes
among patients with TB.

Ethics and human protection The proposal was
approved by the Institutional Review Board and Ethics
Committee of the School of Public Health, SRM University
in Kancheepuram. Confidentiality and privacy of
participants will be protected. Duty of care for patients
who have not completed treatment will be ensured by
taking all possible measures to bring them back for
treatment.

Strengths and limitations of this study

» The study will generate evidence on the social net-
work characteristics of patients with tuberculosis
(TB) and the different social support enabled by the
network members.

» Evidence from this study will complement existing
evidence on individual behavioural determinants
and structural determinants of TB treatment adher-
ence and completion.

» The findings of this study will lead to further devel-
opment and testing of individual patient-centric in-
terventions to address barriers and challenges faced
by patients with TB in completing treatment.

» The retrospective collection of information may lead
to recall and respondent bias among participants in
accurately reporting the social network support they
received during the treatment period.

INTRODUCTION

Antituberculosis treatment through
the Directly Observed Treatment Short
course, as an effective strategy for tuber-
culosis (TB) treatment, had saved millions
of lives in India.! * In spite of effective
treatments available, challenges in adher-
ence to medication remain a key barrier in
programme settings.” Improper TB medi-
cation leads to poor treatment outcomes
among patients, leading to drug resistance,
morbidity, mortality and disease transmission
in the community. Studies have identified
individual patient-level factors that lead to
poor treatment adherence, which are ‘relief
from symptoms’ at the initiation of treatment,
‘adverse reactions or side effects’ of drugs,
‘alcoholism’, psychosocial problems such as
‘depression’” and ‘stigma’, familial and occu-
pational problems, lack of money and loss of
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wages, non-supportive health staff, lack of awareness and
knowledge about treatment, and so on.*”’

Psychosocial and behavioural factors of patients with
TB and structurally determining economic and health
system-related factors had been widely studied with
regard to their impact on TB treatment adherence and
outcomes in India and other countries. However, there
is still a paucity of research on how the social networks of
patients with TB influence healthcare-seeking behaviour,
access to treatment, and treatment adherence and
completion. There is a need to assess how the social
networks of patients with TB enable them to receive the
different types of social, psychological, economic and
practical support during the treatment period.

Social network analysis (SNA) is the study of social
structure which connects individuals. Social network has
three subcomponents: (1) network relationships, that
is, the characteristics or attributes of individuals; (2)
network structure, which refers to the position of individ-
uals within the network; and (3) network function, which
refers to the influence of network members on each
other.” Social network is a novel research discipline which
is increasingly applied for diverse purposes in health
research settings. Social network studies generate data
which are different from conventional data in providing
insights into the relationship dynamics between members
of a social group and its impact on health behaviours. A
study which examined the association between network
diversity and health behaviours among patients with
cancer showed that low network diversity was significantly
associated with sedentary and risky health behaviours
(lack of physical exercise, increased weight and obesity,
smoking, and alcohol intake).’ A study in Ethiopia used
social network data to understand the duration and adop-
tion of modern contraception among rural residents and
found that friendship or spatial network has minimal
influence on contraception use."’ A study conducted
among aboriginal communities that assessed social inter-
action patterns showed that specific community members
have higher betweenness, degree and closeness centrality
and thus facilitate the flow of health information among
members of the social network."' A study in Bangla-
desh highlighted the importance of social networks as a
medium and means to support the needy and vulnerable
mother in changing their healthcare-seeking behaviour
to effectively access maternal health service.”* SNA had
also been successfully employed to identify the social
structure and key individuals who influence safe condom
use and client management of key populations (such as
sex workers, men who have sex with men [MSM] and
injecting drug users)."” Social network research had been
used to describe how critical social partnerships helped
these key populations to increase their social support and
social capital."*

Social network as a novel research discipline had been
used in many countries to understand TB transmission
dynamics in the community. Still the potential of social
networks in influencing the healthcare-seeking behaviour

and treatment status of individual patients with TB within
their familial and social context has not been given suffi-
cient research focus.

Rationale of the study

We define the social network of patients with TB as
‘those individuals with whom the TB patients had lived,
socialized, worked, shared resources and had reciprocal
relationships during their treatment period’. The social
network members are inclusive of family members, rela-
tives, friends, occupational relations, neighbourhood rela-
tions, community relations and so on. Social support for
patients with TB enabled through their social networks
is of different types with respect to their needs during
treatment and care for the disease. The following are
the broad domains of support: emotional support (moti-
vation, care, sympathy and understanding received);
resources support (money, food, transportation help, job
support, economic and related needs); appraisal support
(decision-making in terms of treatment continuation and
completion); informational support (advice, knowledge
and referrals); spiritual support (building trust and value
in life); and instrumental support (helping in daily activ-
ities such as accompanying them to the hospital, sharing
housework and childcare).

Social networks impact the health behaviour and health
status of individuals by acting as a medium for generating
social capital and support. Social networks of individuals
enable social learning, and expose the individuals to
social influneces through which the values, norms and
behavioural patterns of individuals are reinforced or new
ones are diffused. Individuals who have dense network
connections have highly cohesive networks, and indi-
viduals who are centrally located within social networks
are more likely to learn about new information, access
resources and have newer experiences.

Social network research evidence highlights that some
network properties such as ‘reciprocity’ (the relationship
being reciprocated by network members) are correlated
with better psychological status of individuals and also
influence their health behaviour and health status.
Increased ‘density’ and ‘cohesiveness’ (meaning more
ties between network members) may help individuals
receive emotional support. Alternatively social network
may also have risky impact on individuals, when network
members with risky behaviours (such as alcohol and
smoking) may have deleterious peer effect on their health
status and health behaviours. On this background this
study proposed to assess the social networks of patients
with TB to help understand how social networks could
impact treatment adherence and outcomes.

Study objectives

» To assess the social network structure of patients with
TB with varying treatmentseeking behaviour, treat-
ment adherence and outcomes.

» To assess the different support needed and perceived
by patients with TB from their social network members
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(resources, information, psychological, spiritual,
appraisal, occupational and practical support) in the
context of their care-seeking behaviour, treatment
adherence and outcomes.

» To assess the influence of the personal social network
structure of TB patients on their on their care-
seeking behavior, treatment adherence and outcomes.

» To assess how personal social network supports influ-
ence the care-seeking behavior, treatment adherence
and outcomes of TB patients.

Hypotheses

» There is a significant difference between the social
network size and composition of patients with TB with
favourable and unfavourable treatment outcomes.

» There is a significant difference between the social
network support received by patients with TB with
favourable and unfavourable treatment outcomes.

» There is a significant difference between the social
network size and composition of patients with TB with
regular and irregular adherence.

» There is a significant difference between the social
network support received by patients with TB with
regular and irregular adherence.

METHODOLOGY

Study setting

The setting of this study would be the treatment units
of the Revised National Tuberculosis Control Program
(RNTCP) of Chennai City, Tamil Nadu, India.

Study design

This study would be exploratory in nature, which
will for the first time explore the social networks of
patients with TB and their influence on treatment
outcome. A cross-sectional social network survey will
be conducted among patients with TB in Chennai City
who have recently completed their treatment under the
RNTCP of Tamil Nadu, India. The type of social network
would be egocentric personal social network," '® and
the study setting would be treatment units in Chennai,
Tamil Nadu. By egocentric, we refer to our study partici-
pant of interest (patients with TB) as ‘Ego’. The individ-
uals whom the patient with TB is nominating as his/her
social network member—relatives, friends, workplace
relations, neighbours, advisors and so on—are referred
to as alter.

Sample size and sampling method

As there were no studies on personal social network
of patients with TB in India, we assume a 50% preva-
lent network difference.'” Considering this at 95% CI,
with a precision of 5%, and a 10% dropout or missing
treatment details, the expected sample size to iden-
tify any differences in the social network structure of
patients with TB was calculated as 380. The formula
used to calculate the sample was .n=2%P* (1-P) /d’ in
which 'n' denotes sample size, ‘Z’ denotes the Z statistic

for a level of confidence, ‘P’ denotes the expected prev-
alence or proportion, and ‘d’ denotes precision.

These 380 patients with TB will be recruited from the
RNTCP treatment units of Chennai Corporation. Out
of the 36 Treatment Units (TUs) of Chennai Corpora-
tion with varying case loads, TUs will be selected using
the probability proportional to size sampling method.
Further individual patients who completed treat-
ment with adherence, completed without adherence
and patients who were lost to follow-up (LFU) will be
recruited consecutively from the treatment registers of
all the selected TUs until the required sample size is
reached. Our study will include patients who have initi-
ated treatment in the past 6 months before the study
commences.

Study duration

The study is planned to be conducted for a period of
lyear, between January 2019 and December 2019.
Piloting of study tools has been completed.

Study participants

Inclusion criteria

» Patients with TB who have completed treatment with
adherence (n=127).

» Patients with TB who have completed their treatment
without adherence (n=127).

» Patients with TB who were lost to follow-up during
treatment (n=127).

Exclusion criteria

» Patients with TB with HIV coinfection.

Drug-resistant patients with TB.

Patients with TB aged younger than 18 years.

MSM, transgender and other key populations with
TB.

Participants registered for treatment under the private
sector.

vvyy

v

Methods of survey

Eligible patients’ name, contact details and treat-
mentrelated information will be listed for every
selected TU. Further with the help of the programme
staff at the treatment centre, we will be communi-
cating with eligible patients to inform them about the
purposes of the study and to request for their willing-
ness and appointment. Telephone contact will be made
where phone numbers are available, or home visits
will be made with the help of the health visitor of the
treatment centre. We will be making home visits only
to those patients who were visited earlier by the health
visitor for household contact tracing or for treatment
follow-up purposes. Based on the patient’s conve-
nience and willingness, an appointment will be made
for meeting at the respective treatment centre or at their
own house. Further informed consent will be obtained
from them after explaining the purpose and details of
the study. Patients who are in the near completion of
treatment will also be contacted during their visits to
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treatment centres and appointments will be fixed. For
LFU patients, the contact details of the LFU patient’s
support person will be obtained and will be contacted
to reach the patients. We will plan our home visits to
LFU patients along with the health visitor to make an
attempt to initiate treatment.

Study variables, methods of collection and sources
Sociodemographic information, including age, sex,
marital status, education, personal and family in-
come, and occupational status, will be collected. Treat-
mentrelated information, including treatment type,
patient type, coinfections, date of treatment initiation
and completion, missed doses of medication, and
treatment outcomes, will be collected from treatment
registers and cards of patients. Information on risky
behaviours such as alcohol and smoking habits and co-
morbidities will be collected.

Information on the needs and challenges of patients
with TB throughout the period of treatment will
be enquired initially. Patients will be asked to free-
list the needs they felt during the time of treatment,
in terms of resources, information, emotional and
spiritual support, instrumental or practical support,
and occupational and livelihood support. The level of
support reported will be categorised as high, moderate
and low. Challenges in terms of stigma and discrimina-
tion and barriers faced at health facilities will also be
enquired.

Social networks of patients will be elicited using name
generators. This will require the respondent (patient
with TB) to free-list his/her actual social network mem-
bers (either by name or nickname). The question for
name generator will be ‘Who are the persons with whom
you had lived, cohabitated, had friendship, socialized, worked
or had some reciprocal relationships during your treatment
period’. The respondents will be asked to mention the
relationship he/she has with these network members
by themselves. Other attributes of social network mem-
bers such as age, sex, occupational status, TB status
and risk behaviours will be enquired. The free-listed
social network relationships will be broadly classified
as family, relatives, friends, neighbourhood, commu-
nity, and occupational or occasional relationships, or
as based on the responses. The disclosure by patients
with TB of their disease status to these social network
members will be enquired.

The different support (in terms of resources, informa-
tion, psychological, spiritual, appraisal, occupation-
al and practical support) received by the patient with
TB from their social network members to address their
needs will be enquired as follows: Which social network
members advised you on the problems you faced during the
treatment period? Which social network members gave you the
money/nutritious food which you needed during the treatment
period? Which social network members offered their practical
help for you during the treatment period (like helping in trans-
portation to treatment centre)? Which social network members

advised you on problems you faced during the treatment pe-
riod? Which social network members provided you emotional
support when you were feeling psychologically down? Which
soctal network members have you visited for social purpos-
es or with whom you have spent time with during the treat-
ment period? Which social network members gave you moral
and spiritual support to overcome your difficulties during
treatment? Support provided by the community-based
organisation members and faith-based institutions
and hospital staff will also be collected. The level of
support received will be coded as supported ‘Always’,
‘sometimes’ and ‘rarely’. Frequency of socialisation,
experiences of stigma and information on quality of
life will be collected.

Information on the nature of relationship and fre-
quency of meeting will be enquired. Perceived close-
ness between the patient with TB and his/her social
network members will be collected from the perspec-
tive of the patient only and will be graded as high,
moderate and low. The nature and closeness of rela-
tion between the network members of patients with
TB will also be enquired from the patient’s perspective
only and will be graded.

Patient and public involvement

The research question and objective of the proposed
study were informed by the past experiences of inves-
tigators in interviewing patients with TB about their
out-of-pocket expenditures for TB treatment and
the coping mechanism they used to address financial
and related burden. During the development phase of
the proposal, we have conducted many informal talks
with patients who have completed treatment and who
were lost to follow-up and their families and friends to
understand the importance of social support. We heard
from patients directly how important social network
support was for them. We will conduct a patient-
provider meeting at the TU level to explain and dissem-
inate the outcome of this study.

Data validity and relevance

The accuracy of the social network data collected from

patients is crucial and key to this study. We will be using

the following methods and steps to ensure accuracy and
reliability.

» Respondents will be asked to free-list social network
members and the type of relationship they have with
them. No preconceived relationship categories will
be used to question the participant. This validated
method will be followed to avoid respondent bias
when participants are presented with preconceived
relationship categories to fit in their networks."®

» To assure reliability and validity of the egocentric
networks obtained in our study, testing-retesting
method will be used. Reinterview by a second inter-
viewer will be done among 5% of our sample after a
time gap of 1 month for re-collecting only the social
network information. Pearson’s correlation coefficient
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will be used to compare the aggregated network char-
acteristics reported in both interviews. Reinterviewed
respondents will be provided additional incentives for
cooperation and time spent on the study. This method
has been validated in earlier studies."’

» An inbuilt mechanism to check for consistency of
social network reporting by patients will be used.
The strength of relation of any two-network member
reported by respondents will be recoded to check for
consistency in responses. Any discrepancy will be clar-
ified with the respondent.

» Participants will be explained about the importance
of social network information they have provided,
which could make an impact in ensuring social
network support for other patients in the future. This
will motivate them to provide valid responses. Consid-
ering gender sensitiveness in reporting personal
information in the Indian context, interviewers who
are of the same gender as that of the participant
will be assigned. Health staff of the treatment centre
who had delivered medication to the patient will be
referred at the time of interview initiation, which
will improve the respondent’s confidence in sharing
personal network information. Participants will
be provided monetary incentive for the time spent
in the interview.

Calculation of personal social network metrics
Personal network metrics of patients will be calculated
by constructing and analysing the proximity matrix
using standard methods that have been successfully
used and tested for their validity in earlier studies.'
These metrics will be used to understand the structure
of the personal social network metrics from the ego’s
perspective, in addition to the attributes of the network
members. Personal network measures will be calculated
after the removal of the ego from the adjacency matrix,
since the personal networks of the ego are the primary
actor who connects all his personal networks. The key
network metrics which will be used in this study are as
follows:

» Network size: the total number of unique personal
network members (alters) reported by each patient.

» Network density: the per cent of connection that
exists in the personal network of the patient out of all
possible connections.

» Component: a portion of personal network in which
the network members of a patient are connected to
one another directly or indirectly by at least one tie.

» Degree centrality: the number of direct ties a personal
network member has with other network members.

» Cliques: a set of personal network members of
the patient who are directly connected to one another.

» Betweenness centralisation: the number of times a
network member of a patient connects pairs of other
network members, who otherwise cannot reach one
another.

» Number of isolates: the personal network member of
a patient who does not have any contact with other
members of personal networks.

DATA ANALYSIS PLAN

Descriptive analyses will be performed to examine the
characteristics of the study population, and the results
will be presented as mean and SD or percentages and
numbers. We will generate the following statistics for
patients and their network members: proportion of
patients by key sociodemographic characteristics,
mean social network size, proportion of social network
members segregated by perceived closeness, frequency
of meet, disclosure status (with whom disease status
was disclosed or not by patients), proportion of social
network members segregated by risk behaviours
(having alcohol and smoking habits), mean network
size segregated by relationship types (family members,
extended family members, friends, neighbours, occu-
pational contacts, community contacts, faith groups,
hospital-based contacts), and mean number of network
members who provided support (segregated by different
types of support received).

To assess the differences between participants with
different adherence and treatment outcome status,
x* test, analysis of variance and Kruskal-Wallis test will
be used as appropriate. Multinomial logistic regres-
sion analysis will be used to examine the association of
the social network properties of patients with TB with
different treatment outcome and adherence status as
dependent variables. Regression will be adjusted for
key sociodemographic characteristics of patients with
TB, including age, sex, occupation, marital status,
income status, alcohol intake, smoking and comor-
bidities. Disclosure status of TB by patients with social
network members, socialisation levels and experiences
of stigma will be used as instrumental variables to
address the endogeneity of regressors using the vali-
dated methods reported earlier.””*! These instrumental
variables will be used since they could cause variation
in the network size and the type of social network
support received by the participant but does not have
any direct impact on treatment outcomes or adher-
ence. ORs and 95% ClIs will be reported. Associations
with p<0.05will be considered for statistical signif-
icance. Missing data statistical interactions (effect
modification) of the social network characteristics
with individual characteristics (gender) will be tested,
and if found significant a stratified analysis will be
done. Cluster analysis will be used to group networks
and cliques of similar kinds.

To handle missing values with regard to the attributes
or nature of relationship in social network data, statis-
tical correlation between complete data set and missing
data set will be performed to check for significant differ-
ences, and further appropriate imputation methods
will be used.” Descriptive and inferential statistics will
be conducted using IBM SPSS V.20.0 software. Social
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network data will be analysed using NodeXL (V.1.0.1.92)
to generate social network metrics and sociograms.

ETHICS AND HUMAN PROTECTION

The data collection process will be conducted at the
treatment centres of RNTCP or at the place of residence
of patients with TB as per his/her willingness. Prior
permission for conducting interviews at the centres
will be obtained and will be done in a private place to
ensure privacy and confidentiality. Interviews which
are conducted at the patient’s residence will be done
only with the patient alone and not in the presence of
others. Appointments will be fixed with patients at their
convenience. Informed consent will be followed by a
detailed explanation of the objectives and the informa-
tion expected from them about their social networks
and related support. It will be clarified to the partici-
pants that interviews will involve only them and that no
contacts will be made with any of their social network
contacts. Confidentiality of network information will
also be assured. Participants will be requested to provide
information on social networks based on their complete
willingness. We will ensure that the interviewer is of the
same gender as the participant if the participant feels
discomfort in sharing network relations with the oppo-
site gender. Participants will not be compelled to disclose
the actual names of their network members and will be
provided the option to use nicknames. If participants
are not willing to disclose all their network relations but
only some, they will not be compelled further. Partici-
pants will be provided the option to withdraw from the
interview if they feel uncomfortable. As interviews will
involve personal questions related to the social networks
and related support, we will involve trained and expe-
rienced study staff to make the interview comfortable
for participants. Participants will be provided compen-
sation for travel, food and time spent on the study. We
will motivate and counsel patients who were lost to
follow-up to continue treatment. We will work in coor-
dination with the programme staff to support LFU
patients to continue treatment. For willing patients,
we will link them with local community organisations
and community volunteers—who are already working
as part of the TB-free city project—to meet their needs.
All data forms will be kept confidential, and all analyses
will be performed by delinking the names of patients.
Names/nicknames of the social network members will
not be entered during the data entry process, and only
relationship types will be entered. All data forms will be
kept strictly confidential and data access will be pass-
word-protected. We will also be disseminating our find-
ings to programme and research stakeholders involved
in the TB programme in India, and possible interven-
tions will be discussed and communicated with policy
makers. A manuscript with the key findings of this
exploratory study will be published in a peer-reviewed
journal. After completion of the study and after the key

findings have been published, data requests could be
submitted to the researchers at the School of Public
Health, SRM University.

DISCUSSION

This exploratory SNA will highlight the size and compo-
sition of social network of patients with TB and the
different types of support they received during the
treatment period. The study will throw light on the
complexity of the multiple needs of patients with TB
and the network relations which have enabled them to
address these multiple needs. Study findings will high-
light whether the social network supports recevied by
patients with TB will influence their treatment outcomes
and adherence or not. Identifying the gaps in social
network support between patients with TB and different
treatment outcomes and adherence will further lead to
the design and testing of the effectiveness of tailored
social network-driven interventions to address gaps in
patient support systems through randomised network
intervention trials at the community level. The findings
of our study could single out the specific support which
is deemed essential to patients with TB, and which for
them are lacking in the context of treatment adher-
ence and completion. The findings of our exploratory
study, which is limited by its cross-sectional design,
could be further rigorously assessed for their causality
on treatment outcomes and adherence through larger
randomised network intervention trials. Our finding on
the social network of patients with TB would thus address
gaps in individual patient-level support mechanisms in
a scientific and evidence-based way, which has not been
tried anywhere before. The evidence generated by this
study would be the first of its kind and would certainly
encourage novel patient-centric, tailored interventions
to address treatment barriers and challenges experi-
enced by patients in resource-poor settings.

Acknowledgements The authors would like to thank the patients, their family
members and friends with whom informal discussions were conducted during the
conceptualisation of the proposal. The authors would also like to thank the RNTCP
staff of the treatment units of Chennai Corporation who supported them and the
patients in communicating with each other. The authors would like to acknowledge
the faculty of School of Public Health, SRM Institute of Science and Technology,
Kancheepuram and Head of Department, Department of Health Economics, ICMR-
NIRT for their input in writing and editing this proposal.

Contributors KN reviewed the literature, and conceptualised and developed the
proposal. BD provided critical input on sampling and methodology of the study and
revised the manuscript.

Funding This research received no specific grant from any funding agency in the
public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Not required.

Ethics approval The proposal was approved by the Institutional Review Board and
Ethics Committee of the School of Public Health, SRM University, Kancheepuram,
Chennai. The ethics committee assessed and judged the protection of
confidentiality of patients' social network information, analysis methods and ethical
issues involved.

Provenance and peer review Not commissioned; externally peer reviewed.

6

Nagarajan K, Das B. BMJ Open 2019;9:6025699. doi:10.1136/bmjopen-2018-025699



Open access This is an open access article distributed in accordance with the 9. Kroenke CH, Michael YL, Shu XO, et al. Post-diagnosis social
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which networks, and lifestyle and treatment factors in the After Breast
permits others to distribute, remix, adapt, build upon this work non-commercially, Cancer Pooling Project. Psychooncology 2017;26:544-52.

. . - . : . f 10. Alvergne A, Gurmu E, Gibson MA, et al. Social transmission and the
and license their derivative works on different terms, provided the original work is spread of modern contraception in rural Ethiopia. PLoS One 2011;6.

properly cited, appropriate credit is given, any changes made indicated, and the use 11

is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

12. Adams AM, Nababan HY, Hanifi SM. Building social networks for
maternal and newborn health in poor urban settlements: a cross-
sectional study in Bangladesh. PLoS One 2015;10:e0123817.

13. Fujimoto K, Williams ML, Ross MW. A network analysis of

REFERENCES relationship dynamics in sexual dyads as correlates of HIV
1. RNTCP. National strategic plan for tuberculosis elimination risk misperceptions among high-risk MSM. Sex Transm Infect
2017-2025. 2017 http://tbcindia.gov.in/WriteReadData/NSP Draft 2015;91:130-4.
20.02.2017 1.pdf 14. Latkin C, Yang C, Tobin K, et al. Differences in the social networks
2. Mandal S, Chadha VK, Laxminarayan R, et al. Counting the lives of African American men who have sex with men only and
saved by DOTS in India: a model-based approach. BMC Med those who have sex with men and women. Am J Public Health
2017;15:47. 2011;101:e18-283.
3. Jha UM, Satyanarayana S, Dewan PK, et al. Risk factors for 15. Everett M, Borgatti SP. Ego network betweenness. Soc Networks
treatment default among re-treatment tuberculosis patients in India. 2005;27:31-8.
PLoS One 2010;2006. 16. Roberts SGB, Dunbar RIM, Pollet TV, et al. Exploring variation
4. Bagchi S, Ambe G, Sathiakumar N. Determinants of poor adherence in active network size: constraints and ego characteristics. Soc
to anti-tuberculosis treatment in mumbai, India. Int J Prev Med Networks 2009;31:138-46.
2010;1:223-32. 17. Nagarajan K, Dass B. Tuberculosis and social networks: a narrative
5. Jaiswal A, Singh V, Ogden JA, et al. Adherence to tuberculosis review on how social network data and metrics have complemented
treatment: lessons from the urban setting of Delhi, India. Trop Med the knowledge and understanding of tuberculosis transmission in
Int Health 2003;8:625-33. diverse countries and populations. Curr Sci 2019.
6. Balaji AL, Abhishekh HA, Kumar NC, et al. Depression in patients 18. Mccarty C. Structure in personal networks. J Soc Struct 2002.
with pulmonary tuberculosis in a tertiary care general hospital. Asian 19. Kogovsek T, Ferligoj A. Effects on reliability and validity of
J Psychiatr 2013;6:251-2. egocentered network measurements. Soc Networks 2005;27:205-29.
7. Manoharam E, John KR, Joseph A, et al. Psychiatric morbidity, 20. Angrist JD, Krueger AB. Instrumental variables and the search for
patients’ perspectives of illness and factors associated with poor identification: from supply and demand to natural experiments. 2001.
medication compliance among the tuberculous in Vellore, South 21. Rao N, Mobius MM, Rosenblat T. Social networks and vaccination
India. Indian J Tuberc 2001. decisions. SSRN Electronic Journal 2007.
8. Hawe P, Webster C, Shiell A. A glossary of terms for navigating 22. Slabchenko O, Sydorenko V, Siebert X. Development of models for

the field of social network analysis. J Epidemiol Community Health

2004;58:971-5.

. Winch S, Ahmed N, Rissel C, et al. The reach and flow of health

information in two Aboriginal communities: a social network analysis.
Aust J Prim Health 2017;23:189-95.

imputation of data from social networks on the basis of an extended
matrix of attributes. Eastern-European J Enterp Technol 2016.

Nagarajan K, Das B. BMJ Open 2019;9:€025699. doi:10.1136/bmjopen-2018-025699


http://creativecommons.org/licenses/by-nc/4.0/
http://tbcindia.gov.in/WriteReadData/NSP Draft 20.02.2017 1.pdf
http://tbcindia.gov.in/WriteReadData/NSP Draft 20.02.2017 1.pdf
http://dx.doi.org/10.1186/s12916-017-0809-5
http://www.ncbi.nlm.nih.gov/pubmed/21566777
http://dx.doi.org/10.1046/j.1365-3156.2003.01061.x
http://dx.doi.org/10.1046/j.1365-3156.2003.01061.x
http://dx.doi.org/10.1016/j.ajp.2012.12.017
http://dx.doi.org/10.1016/j.ajp.2012.12.017
http://dx.doi.org/10.1136/jech.2003.014530
http://dx.doi.org/10.1002/pon.4059
http://dx.doi.org/10.1371/annotation/d4ace6be-2089-47e8-86b2-42d04189324a
http://dx.doi.org/10.1071/PY16024
http://dx.doi.org/10.1371/journal.pone.0123817
http://dx.doi.org/10.1136/sextrans-2014-051742
http://dx.doi.org/10.2105/AJPH.2011.300281
http://dx.doi.org/10.1016/j.socnet.2004.11.007
http://dx.doi.org/10.1016/j.socnet.2008.12.002
http://dx.doi.org/10.1016/j.socnet.2008.12.002
http://dx.doi.org/10.1016/j.socnet.2005.01.001
http://dx.doi.org/10.2139/ssrn.1073143

	Exploratory, cross-sectional social network study to assess the influence of social networks on the care-seeking behaviour, treatment adherence and outcomes of patients with tuberculosis in Chennai, India: a study protocol
	Abstract 
	Introduction﻿﻿
	Rationale of the study
	Study objectives 
	Hypotheses

	Methodology
	Study setting
	Study design
	Sample size and sampling method
	Study duration
	Study participants
	Inclusion criteria
	Exclusion criteria

	Methods of survey
	Study variables, methods of collection and sources
	Patient and public involvement
	Data validity and relevance
	Calculation of personal social network metrics

	Data analysis plan
	Ethics and human protection
	Discussion
	References


