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Background & objectives: The delay in communicating the results to tuberculosis (TB) patients leads to 
increased rates of initial loss to follow up of treatment. The gap in communication among healthcare 
providers requires application of new tools that will address the challenges. Mobile phone technologies 
could be a useful tool in this context for the delivery of information. The objective was thus to evaluate 
communication by mobile applications such as the WhatsApp Messenger to decrease initial loss to follow 
up after initial treatment for TB.
Methods: Indian Council of Medical Research-National Institute for Research in Tuberculosis, Chennai, 
India undertook a community prevalence survey to find the burden of TB. During this survey, mobile 
phone-based technology (WhatsApp messenger) was employed as an intervention among the healthcare 
providers and researchers involved for communicating. This was further evaluated for its usefulness by 
examining the initial loss to follow up and patients initiated on treatment.
Results: The study covered four blocks of Thiruvallur district of Tamil Nadu, South India, namely 
Kadambathur, Poondi, Thiruvalangadu and Periyapalayam. The survey population was around 20,000 
from each block, and the average patients diagnosed by community TB prevalence survey were 30 
patients from each block. Among the patients diagnosed through this survey, in the first block, only 55 
per cent were initiated on treatment; subsequently, with the intervention, the initial loss to follow up was 
significantly reduced from 45 to zero per cent.
Interpretation & conclusions: After integrating of WhatsApp messenger application for communication 
among healthcare providers and researchers, the initial loss to follow up among patients being treated 
for TB was significantly decreased.
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Quick Response Code:

A systematic review and meta-analysis on 
the tuberculosis (TB) cascade of care in India’s 

public sector reported that only 53 per cent of the 
diagnosed TB cases were initiated on treatment1. As 
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per  the  Global  TB  Report  in  2019,  the  notification 
increased from 1.2 to 2.0 million between 2013 and 
2018 (60%)2. Early and accurate diagnosis followed 
by prompt appropriate treatment is the cornerstone 
for ending TB. Patients with initial loss to follow 
up for treatment, i.e. patients diagnosed with 
microbiologically confirmed TB, but have no record 
of having started treatment, remain an infectious risk 
for close contacts and their community. Initial loss 
to follow up has also been reported as one of the 
‘unresolved issues’ in TB control3,4 and is a vital gap 
in the treatment cascade which could enhance the 
transmission of TB in the community.

Indian Council of Medical Research 
(ICMR)-National Institute for Research in Tuberculosis 
(NIRT) conducted prevalence surveys to estimate the 
impact of TB prevalence in the present study, it was 
observed that there was a delay in communicating 
the results to the TB patients. This increased rates of 
initial loss to follow up. In the present study, we used 
communication by WhatsApp Messenger between 
National Tuberculosis Elimination Programme 
(NTEP) and community-based TB prevalence survey 
staff was enabled to decrease initial loss to follow up.

Material & Methods

Setting: This study was approved by the 
Institutional Ethics Committee of ICMR-NIRT, 
Chennai, India. ICMR-NIRT undertakes periodic 
community-based TB prevalence surveys in 
Thiruvallur district, Tamil Nadu. These surveys were 
conducted in TB units covering 100,000 population 
in five blocks of  this  rural district. All persons aged 
more than 15 yr were screened for chest symptoms, 
suggestive of TB and chest radiograph (MMR X-ray) 
for TB diagnosis. For those with an abnormal chest 
radiograph and/or chest symptoms, two sputum 
samples were collected and examined by fluorescent 
microscopy and culture for Mycobacterium 
tuberculosis. The diagnostic results were 
communicated to the programme personnel District 
TB Officer  (DTO) and Senior Treatment Supervisor 
(STS) through referral slips. These patients were 
further followed up by NTEP.

Study design: In order to assess feasibility of the 
use of mobile phone-based applications such as the 
WhatsApp Messenger, the same was employed as 
an intervention in the ongoing community-based TB 
prevalence survey Thriuvallur rural district between 
April 2017 and March 2018. The sample which 

was estimated for prevalence survey was 84,000 
population aged >15 yr. It was estimated assuming 
TB prevalence 255 per 100,000 population, a 
precision of 20 per cent, with 95 per cent confidence 
level,  design  effect  of  two  and  coverage  of  90  per 
cent. Based on the field experience gained during the 
door-to-door community survey in one block, this 
intervention was conceptualized and subsequently 
implemented in the remaining four blocks, namely 
Perambakkam, Poondi, Thiruvalangadu and 
Periyapalayam. The survey population was around 
20,000 from each block. All patients diagnosed 
by community TB prevalence survey formed the 
intervention population.

Intervention: The present intervention involved 
communication by WhatsApp Messenger to address the 
time delays occurring between the point of diagnosis 
in the TB prevalence survey and treatment initiation 
in NTEP. This intervention aimed to address the 
communication gaps between programme personnel 
district TB officer (DTO), senior treatment supervisor 
(STS) and researchers from the TB prevalence survey 
team. In the conventional method, the investigation 
results from the survey to patients and the programme 
personnel in the health system were communicated by 
referral slips (Figure).

Intervention implementation: The intervention was 
introduced at one block initially (Perambakkam) for six 
months; further, based on the feedback and experiences 
of the study team, the intervention was extended to the 
second block (Poondi). Post-completion of intervention 
in these two blocks, third and fourth blocks were 
covered (Thiruvelangadu and Periyapalaym).

Data collection: All patients diagnosed through 
community  survey  were  interviewed  to  find  out  the 
status of initiation of treatment. Treatment initiation 
of patients was validated by verifying with the TB 
treatment register.

Data analysis: Data were entered in Excel Sheet and 
analyzed using SPSS/PC version 20.0 (SPSS Inc., 
Chicago, IL, USA). Block-wise proportion of patients 
initiated on treatment was calculated. The trend Chi-
square  test was used  to determine  the significance of 
change in the number of patients whose treatment was 
initiated due to the intervention using mobile phone-
based WhatsApp communication. A P<0.05 was 
considered significant.
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Results and Discussion

ICMR-NIRT community TB prevalence survey 
(April 2017 and March 2018) diagnosed 42, 39, 30 and 
38 TB patients in four blocks, namely Perambakkam, 
Poondi, Thiruvalangadu and Periyapalayam, 
respectively. In Perambakkam, of the 42 patients 
referred for treatment, only 23 (55%) patients were 
initiated on treatment under NTEP. Of the remaining 
19 TB patients not initiated on treatment, four patients 
were untraceable, three patients died and 12 were not 
initiated on treatment (Table I).

Due to the low proportion of patients initiated 
on timely treatment in study areas, the WhatsApp 
communication intervention was introduced. 
In Poondi block, after introduction of the 
WhatsApp-based results’ communication, of the 
total 39 patients diagnosed, 26 (67%) were registered 
for the treatment under NTEP. Of the remaining 
13 TB patients, one patient was taking treatment 

from a private practitioner, nine were not initiated 
on treatment, two died and one was untraceable. 
Further, in Thiruvalangadu block, of the 30 patients 
diagnosed, 23 (77%) patients initiated the treatment 
under NTEP and seven were not on treatment. Over a 
period in Periyapalayam alone, of the total 38 patients 
diagnosed, all the 38 (100%) were registered for the 
treatment under NTEP.

This intervention was found to increase the 
proportion of patients registered for TB treatment 
under four centres of NTEP which ranged from 55 per 
cent in Perambakkam to 100 per cent in Periyapalayam, 
P<0.001 (Table II). Over a period, initial loss to follow 
up was reduced significantly from 45 to zero per cent 
from the start to the end of the survey.

The key finding of this study was that a simple 
mobile phone-based (WhatsApp) communication 
intervention  significantly  reduced  the  initial 
loss to follow up of patients diagnosed with TB 
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in a community survey setting in Tamil Nadu. 
This feasible intervention could be considered 
as a strategy to reduce initial loss to follow 
up in low-resource settings. Similarly, low-
cost mobile phone-based interventions such as 
smartphone-enabled video-observed treatment 
for TB and mobile phone short message service 
have been used to address communication gaps in 
referral  services,  treatment adherence and effective 
monitoring and supervision5. In this study, for the 
first time, WhatsApp communication was utilized as 
a potential tool for health workers’ communication 
to address initial loss to follow up among patients 
with TB. The use of communication on mobile 
phones offers an efficient, unobtrusive and portable 
mode  of  communication  for  healthcare  staff.  The 
mobile phone-based technology can be implemented 
in any community-based TB prevalence surveys for 
effective functioning.

Various  efforts  have  been  made  to  reduce  the 
delays in initiating treatment and reduce initial loss 
to follow up of TB patients. A study from Chennai 
found that maintaining legible and understandable 
hand-written documents, house number and patient 
contact information helped health workers to track and 
re-engage the initial loss to follow up TB patients in 
care6.

Systematic reviews on the impact of digital health 
technologies for improving patient care management 
found that digital treatment support can lead to better 
treatment results among diabetics9, TB patients10-14, 
people living with HIV15, improving maternal child 
health services16,17 and family planning services18,19. 
Our  findings  corroborate with  the  past  evidence  that 
utilizing mobile phone-based interventions could be 
cost-effective  and  could  be  an  acceptable  strategy 
for  bringing  in  significant  efficiency  in  programme 
performance.

Considering the stigma attached to TB and risks 
associated with disclosure of patients’ name, in our 
study,  confidentially  was  maintained  among  NTEP 
staff and community prevalence survey staff.

The study was experimented only among the 
patients diagnosed through community-based 
TB prevalence survey in rural areas and may not, 
however, be generalizable. Furthermore, this was 
only a feasibility study for testing the introduction of 
WhatsApp Messenger and our study is limited in scope 
to control for confounders.

Overall, relapse and development of drug resistance 
and lack of communication with healthcare providers 
are important risk factors for loss to follow up in TB 
treatment. There is a clear need to develop and test 

Table II. Tuberculosis patients diagnosed by community-based tuberculosis prevalence survey and initiated treatment under National 
Tuberculosis Elimination Programme
Name of the 
blocks

TB patients diagnosed by 
prevalence survey (n)

TB treatment initiated 
under NTEP, n (%)

TB treatment not initiated 
under NTEP, n (%)

Perambakkam 42 23 (55) 23 (45)
Poondi 39 26 (67) 26 (33)
Thiruvelangadu 30 23 (77) 23 (23)
Periyapalayam 38 38 (100) 38 (0)
Total 149 110 (74) 110 (26)

Table I. Status of tuberculosis patients diagnosed through community survey
Name of the 
blocks

TB patients diagnosed 
by prevalence survey

TB treatment 
initiated under NTEP

TB treatment under 
private sector

TB treatment 
not initiated

Not 
traceable

Dead

Perambakkam 42 23 0 12 4 3
Poondi 39 26 1 9 1 2
Thiruvelangadu 30 23 0 7 0 0
Periyapalayam 38 38 0 0 0 0
Total 149 110 1 28 5 5
TB, tuberculosis; NTEP, National Tuberculosis Elimination Programme
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affordable,  innovative  strategies  and  tools  to  provide 
timely communication among healthcare providers. 
Mobile phone-based technology is attractive in many 
low- and middle-income countries because of the high 
mobile phone penetration and network coverage that 
has occurred over the last decade. The current study 
provided preliminary evidence for enabling larger 
studies on this topic.
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