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Abstract 
Tuberculosis is one among top 10 causes of deaths worldwide. Access to ef-
fective diagnosis by every TB patient is one among five missions of Global 
Plan. Active case finding among vulnerable groups has been the key focus 
area of National Strategic Plan to control TB in India 2017-25. This cross- 
sectional study was carried out to find out the additional open cases of TB 
through active screening of general & rural population in selected villages of 
Jaipur, the capital district in Rajasthan state of India. An active screening 
team of trained staff visited each house-hold in selected study villages for in-
terviewing the head of house-hold or other adult member available at the 
time of visit. Family members of age ≥ 15 years were screened for complain of 
chronic cough of duration 2 weeks or more with study questionnaire. Pre-
sumptive cases found at screening were referred for seeking medical consulta-
tions from nearest designated microscopy centre. The referred patients were 
followed up on telephone up to five times for results of medical consultancies. 
Laboratory technicians of catchment DMCs were also followed up for verifi-
cation of results. Total 19,306 individuals were covered. Study included 52.8% 
male, 69.3% ≥ 15 years age, and 99.3% Hindu participants. There were total 
153 presumptive TB patients. Out of these, total 10 cases were confirmed as 
TB. The yield of detection was 0.51 cases/1000 population screened. Study finds 
active screening as a feasible and effective strategy in detecting additional cases 
of TB from general and rural population.  
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1. Introduction 

Tuberculosis (TB) is one of the top 10 causes of deaths worldwide. Eight coun-
tries of world, including India, account for the two thirds of global total of TB 
cases [1]. The Global Plan and Stop TB Partnership 2006-2015 visualizes a TB 
free world. To ensure the TB free world, access to effective diagnosis, treatment 
and cure by every TB patient is one among five missions of Global Plan [2]. In-
dia is still a highest TB burden country globally in regards of absolute numbers 
of incident cases each year. Mortality due to this disease is the third leading 
cause of years of life lost (YLLs), in India [3]. Active case finding (ACF) among 
vulnerable groups is key focus area in NSP 2017-25. Difficult to reach villages is 
one priority area in rural population for ACF [3].  

Many studies carried out in different countries have shown that active screening 
of population yields detection of large number of cases of TB which were not 
detected by passive screening [4] [5] [6] [7] [8]. 

RNTCP has already achieved the WHO recommended target of new sputum 
positive case detection rate of more than 70% and the treatment success rate 
of >85% in 2007 and persistently maintaining these since then [9].  

Active case finding strategy for TB detection is focus of national strategic plan 
for TB elimination 2017-2025 in India. It has prioritized certain areas for active 
case finding not only from urban and rural areas but also from tribal areas [3]. 

In order to achieve more than 90% detection, active screening of general adult 
population may be desirable. For effective control of tuberculosis, attempt should 
be made to identify and treat all open cases that can transmit the disease in gen-
eral population. This can in long run help break the transmission cycle of the 
disease. So far, active case search for cases of TB has been recommended in the 
certain prioritized vulnerable population groups. This study was carried out to 
find out the additional open cases of TB through active screening of chronic 
coughers (of 2 weeks or more duration) in general rural population in selected 
villages of Jaipur, the capital district in Rajasthan state of India.  

2. Materials & Methods 

Study design: Cross-sectional community based study 
Study setting: This study was carried out at Model Rural Health Research 

Unit, Jaipur, a unit of Department of Health Research, Government of India 
[10]. Jaipur is the capital district of state of Rajasthan. 

Sample size: Assuming prevalence of 3 smear positive cases/1000 population 
[11] and 70% case detection rate by TB programme, it was expected that ap-
proximately 1 case/1000 population remains undetected. It was decided to carry 
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out active screening of population to detect at least 20 un-registered TB cases. It 
was therefore decided to screen 20,000 individuals.  

Sampling design: Two stage simple random sampling design was adopted. In 
first stage, 2 tehsils namely Jamwa Ramgarh and Sanganer were selected from 
the 17 tehsils of district Jaipur [12]. In second stage from each of the selected 
tehsil, 5 villages were randomly selected. In total we selected 10 villages from 2 
tehsils of district Jaipur.  

Active screening team: An active screening team was composed involving 
scientist, project scientist and technical staff posted at Model Rural Health Re-
search Unit. All team members were formally sensitized about the project pro-
tocol, its objectives, & methodologies, and trained in seeking consent from par-
ticipants, administration of study questionnaire, and collection of data and re-
ferral of suspected TB cases to adjoining Designated Microscopic Centre, and 
telephonic follow ups. Scientist’s role was to brief the study participant about the 
purpose, procedure of study and receiving the consent. Project scientist’s role 
was to administer the study questionnaire and interviewing the participant. Tech-
nical staff was assigned the role of getting signature & managing consent forms 
along with study questionnaire. Project scientist also followed the presumptive 
TB cases telephonically for follow up actions after active screening. Laboratory 
technicians posted at catchment DMCs of the selected study villages were also 
sensitized & trained about the purpose of study and its protocol.  

Active case-finding strategy: Each house-hold in selected study villages were 
visited by members of the active screening team for interviewing the head of 
house-hold or other adult member available at the time of visit. Adult family 
members of age 15 years or more were screened for complain of chronic cough 
of duration 2 weeks or more with study questionnaire. A referral slip was handed 
over to the chest symptomatic and motivated him/her for seeking medical con-
sultations from nearest designated microscopy centre. The referred chest symp-
tomatic patients were followed up on telephone for results of medical consultan-
cies. In case of unavailability of telephone, telephone of the person in neighbor-
hood was used in following up the referred patient. Laboratory technicians of 
catchment DMCs were also followed up for verification of results of medical 
consultancies as reported by referred patients. In case, chest symptomatic failed 
to report at microscopic centre, such cases were again contacted telephonically 
and motivated to report to microscopic centre for diagnosis. Study was carried 
out during 2014-2017. 

Operational case definition of “Presumptive TB case”: In the study, any 
person of age 15 years or more with complain of cough for last two weeks period 
or more was defined as a “Presumptive TB case”. The case ascertainment was ir-
respective of the gender of participant and sputum production. 

3. Results 

Details of the population covered are given in Table 1. There were a total of 
19,544 individuals residing in these total 10 study villages. Out of these 19,544 
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village residents, 19,306 individuals were covered in the study. Total 238 indi-
viduals could not contact because of either lock in the door or migrated out. Out 
of the covered 19,306 study participants, 12,803 (66.3%) individuals were cov-
ered from 5 villages of block Jamwa Ramgarh and 6503 (33.7%) individuals were 
covered from 5 villages of block Sanganer of district Jaipur. Study included 
52.8% male, 69.3% ≥ 15 years age, and 99.3% Hindu participants.  

Table 2 elaborates on No. of persons found with known TB status, presump-
tive TB cases i.e. persons with history of cough for 2 weeks duration, and No. of  
 
Table 1. General characteristics of the studied population (N = 19,306). 

Characteristic 
Block Jamwa 

Ramgarh 
(n = 12,803) 

Block 
Sanganer 

(n = 6503) 

Total 
(n = 19,306) 

Gender 

Male 6889 (53.8%) 3308 (50.86%) 10,197 (52.8%) 

Female 5895 (46.0%) 3178 (48.86%) 9073 (46.9%) 

Information missing 19 (0.14%) 17 (0.26%) 36 (0.2%) 

Age group 

<15 years 3875 (30.2%) 1884 (28.97%) 5759 (29.8%) 

≥15 years 8853 (69.1%) 4527 (69.6%) 13,380 (69.3%) 

Information missing 75 (0.58%) 92 (1.41%) 167 (0.9%) 

Religion 
Hindu 12,803 (100%) 6371 (97.9%) 19,174 (99.3%) 

Muslim 0 (0%) 132 (2.02%) 132 (0.7%) 

 
Table 2. Details of known TB cases, presumptive TB cases referred and NEW detected TB 
cases. 

Characteristic 
Total 

(n = 19,306) 

Block Jamwa 
Ramgarh 

(n = 12,803) 

Block 
Sanganer 

(n = 6503) 

p value 
of χ2 test 

Known TB cases found 59 27 (0.2%) 32 (0.5%) 0.0008 

Old TB cases who received 
ATT > 2 years before 

12 4 (0.03%) 8 (0.12%) 0.01 

OLD TB cases who 
received ATT within 

>6 months to ≤2 years 
17 5 (0.03%) 12 (0.18%) 0.001 

New TB cases receiving 
ATT within last 6 months 

17 11 (0.08%) 6 (0.09%) 0.88 

Information missing 13 7 (0.05%) 6 (0.09%) 0.34 

Presumptive TB cases found 153 111 (0.86%) 42 (0.64%) 0.10 

NEW TB case detected 10 8 (0.06%) 2 (0.03%) 0.35 

Yield of 
cases/1000 population 

0.51 0.62 0.30 0.35* 

Note: p value estimated by comparing 2 person-time rates in Open-Epi software. 
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cases of TB detected out of these presumptive TB cases after their referral to 
public health system. There were total 59 persons who reported to suffered with 
TB in their life time. Out of these 59 known cases of TB, 27 and 32 cases were 
from block Jamwa Ramgarh and Block Sanganer respectively. The difference 
between proportions of known TB cases in persons from block Jamwa Ramgarh 
and block Sanganer was statistically significant (p < 0.0008). Similarly, the dif-
ference between proportions of known TB cases who received anti-tubercular 
therapy > 2 years ago among persons from block Jamwa Ramgarh and block 
Sanganer was statistically significant (p < 0.01). Proportion of old TB cases who 
received anti-tubercular therapy 6 months - < 2 years ago also significantly dif-
fered between persons in these 2 blocks (p < 0.001).  

Both blocks were statistically similar in respect to the difference in proportion 
of New TB cases on ATT within last 6 months. There were total 153 persons who 
reported to suffer with chronic cough in study on active screening. However, the 
difference in proportion of presumptive TB cases was statistically insignificant. 
Out of the 153 presumptive TB cases, total 10 cases were confirmed as TB. The 
yield of detecting TB cases by active screening was 0.51 cases/1000 population 
screened. Both blocks were similar statistically in this regards.  

4. Discussions 

A mass tuberculosis (TB) community survey in Cambodia resulted in detection 
of additional new TB cases which was found associated with rapid reduction in 
subsequent TB incidence [4].  

An active house-to-house survey, using chronic cough (2 weeks or more) en-
quiry as a screening tool, identified 18% undiagnosed smear-positive cases among 
chronic coughers. Findings suggested that active case finding could supplement 
DOTS to yield additional smear-positive TB cases [5].  

An active-case finding strategy evaluation study in rural population of Ethi-
opia demonstrated 2.5 undetected TB cases in community for every smear posi-
tive TB case receiving treatment during the study period [6].  

A cluster randomized trial in Zimbabwe compared two active case-finding 
strategies for community based diagnosis of symptomatic smear-positive tuber-
culosis. Six rounds of active case-findings were undertaken either by mobile van 
or by door-to-door visits. Active case-finding intervention in area resulted in de-
cline in overall prevalence of culture-positive tuberculosis from 6.5 per 1000 
adults to 3.7 per 1000 adults [7].  

“Cough Officer Screening” an active screening system in Taiwan improved 
detection of TB by reducing the delay from infection to diagnosis [8]. 

Markos A et al. opined that control programmes should move from simple 
passive, to a more systematic active case finding in order to accelerate TB control 
[13]. 

Arshad et al. in their systematic review and meta-analysis determined the yield 
(defined as the ratio between number of cases detected and individuals screened) 
of active case finding or active screening programmes of tuberculosis among 
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new immigrants moving from areas of high tuberculosis incidence to areas of 
low incidence at the point of entry. The proportion of screened immigrants with 
active pulmonary tuberculosis ranged between 10 to 100 times greater than the 
prevalence measured in the general population of the host country [14].  

Ochoa et al. compared the yield of active tuberculosis case detection among 
risk groups during home visits with passive detection among patients at health 
services. Authors demonstrated that active case finding in groups at risk during 
home visits increases the case detection rate in the population and permits the 
identification of cases that may not be detected through passive case finding 
at health facility level. The overall case detection rate of TB increased from 
6.7/100,000 during passive detection at health services before the intervention to 
26.2/100,000 inhabitants when passive detection was complimented by active 
case finding [15]. 

Another study to evaluate the impact that Family Health Programme (FHP) 
team training and active surveillance have on the detection of TB cases in Brazil, 
found the number of TB cases detected increased significantly [16]. 

The impact of current interventions to improve early detection of tuberculosis 
(TB) seems to have been saturated. There is growing evidence of a large pool of 
undetected TB in the community. Could mass, community-wide screening be of 
benefit in some situations? If so, what screening tools and approaches should be 
used? WHO is in the process of seeking answers to these questions and develop-
ing guidelines on systematic screening for active TB [17]. Indian studies have 
also found out the additional case detection with active case finding in selected 
population groups [18] [19] [20] [21].  

This study has demonstrated the occurrence of hidden cases of tuberculosis in 
general rural community. If not detected early, they may continue to infect other 
susceptible individuals and propagating the TB transmission in community. Na-
tional strategic plan for tuberculosis of India 2017-2025 recommends for active 
case findings in select priority groups, including hard to reach villages in popu-
lation [3]. This study supplements the recommendation of national strategic 
plan for TB. The study also suggests for implementing active screening in gener-
al rural population.  
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