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Introduction

Active tuberculosis (TB) refers to a disease which occurs in 
someone infected with Mycobacterium tuberculosis.[1] Tuberculosis 
contacts are people who have close contact with patients with 
infectious TB. These contacts should be screened actively for 

TB infection and disease. The risk of  acquiring TB infection and 
disease in contacts depends on the infectiousness of  the patient, 
duration of  exposure, and proximity and susceptibility (children 
less than 6 years and people living with HIV) of  the contact. 
Household contacts are at higher risk because of  their close 
proximity to the active TB case.[2]

Active case‑finding is provider‑initiated and implies systematic 
searching for TB in individuals who would not spontaneously 
present to a health service, and bringing them into care for 
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diagnosis and treatment. It is offered outside of  health facilities, 
for example, through house to house visits by health workers.[1] 
Various studies have recommended active case finding of  TB 
among high‑risk groups including household contacts.[3‑6] The 
yield of  cases depends on the screening tool, the characteristics 
of  the contacts being screened, and most importantly, the linkage 
between effective diagnostic and treatment facilities.[7]

Systematic reviews show that an average of  3.5%–5.5% of  
household members or other close contacts with an infectious 
TB case are themselves found to have previously undiagnosed, 
active TB, although there is considerable heterogeneity in these 
results.[8,9]

Active case finding among household contacts of  tuberculosis 
patients may result in early identification of  active TB cases 
and their effective treatment, thus decreasing its severity and 
transmission.[1,2] Systematic screening of  household TB contacts 
can be an efficient, targeted approach to strengthen TB case 
finding that is within the purview of  TB control programs.[10,11]

Studies from India, looking into yield and feasibility of  household 
contact screening for active case detection of  TB, are meagre. 
Results of  studies from other countries cannot be generalized 
to the Indian setup due to differences in epidemiology and 
health care delivery system. Therefore, the present study was 
carried out with the objective to assess the yield and feasibility 
of  active case finding strategy among household contacts of  
newly diagnosed microbiologically confirmed pulmonary TB 
cases and to determine risk factors in a household contact who 
acquired TB from index case.

Materials and Methods

Study area and period
The study was conducted among the household contacts of  all 
newly diagnosed microbiologically confirmed pulmonary TB 
patients who were registered at Tuberculosis Unit (TU), Nuh 
during the period of  January 2019 to June 2019. Population 
catered by TU, Nuh is 150,938 and about 10–12 cases of  
pulmonary TB are newly diagnosed at TU every month. Every 
TB case is having around 6–7 household contacts. Ethical 
approval was obtained from institutional ethical committee 
before commencing the study (IEC approval letter no. SHKM/
IEC/2018/06, dated 29/10/2018).

Study design
This was community‑based study with cross‑sectional design.

Study population and sample size
Following case definitions were used in the study:

Microbiologically confirmed pulmonary TB case refers to a 
pulmonary TB patient with biological specimen positive for 
acid‑fast bacilli, or positive for mycobacterium TB on culture, 

or positive for TB through Quality Assured Rapid Diagnostic 
molecular test.[12]

Index case is defined as the first microbiologically confirmed 
pulmonary TB case identified in the household.[6]

Household contact refers to a person who shared the same 
household for one or more nights or for frequent or extended 
periods during the day with the index case during the 3 months 
before initiation of  the current treatment episode.[2]

Symptom screening positive contacts are defined as household 
contacts with one or more symptoms suggestive of  TB 
including cough, fever, weight loss, or hemoptysis irrespective 
of  duration.[2]

A total of  55 index cases and their 356 household contacts were 
included in the study and those who were not confirming to the 
case definitions and not willing to give written consent were 
excluded from the study. All persons were treated with respect, 
and confidentiality was maintained.

Study tool
Information, such as name, age, contact number, and address, 
of  newly diagnosed microbiologically confirmed pulmonary 
TB cases (Index cases) was obtained regularly during the study 
period from Tuberculosis Unit (TU), Nuh. A close coordination 
with TU staff  was ensured so that household contacts of  every 
index case can be screened and investigated.

Investigator conducted house to house visit and met respective 
index case and his/her household contacts to build the rapport. 
After explaining the purpose and objectives of  the study and 
answering their queries if  any, a written consent was obtained 
from the index case as well as from household contacts (consent 
of  parents/guardian when contacts were minor) prior to their 
inclusion in the study.

Data collection
Data were collected using semistructured questionnaire; first part 
of  the questionnaire was meant for index case interview which 
included information regarding demography, current TB episode, 
prior TB episode, co‑morbidities, and TB patient chart review. 
Second part of  the questionnaire was meant for household contact 
interview which included information regarding demography, TB 
symptom screening, level of  exposure to index case, and medical 
history such as HIV, diabetes, and malnutrition.[2]

Symptom screening positive household contacts were counselled 
to attend TU, Nuh so that they can be diagnosed and treated as 
per Revised National Tuberculosis Control Programme (RNTCP) 
guidelines. When required, investigator paid up to three additional 
house visits to counsel symptom screening positive household 
contacts, those who were not turning up at TU for diagnosis. 
Household contacts diagnosed with TB were marked positive 
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on their respective interview form which in turn will be used to 
assess the yield of  active case finding.

Other household contacts were educated about the symptoms 
of  TB and counselled to visit nearby TB diagnosis and treatment 
facility in case such symptoms appear.

Data analysis
The data were entered into Microsoft excel sheet 2016 and will be 
analyzed using IBM SPSS Statistics for Windows, Version 22.0 (IBM 
Corp. Armonk, NY, USA). Tests were performed assuming 
significance level of  5%; thus, an association will be significant if  
the “P value” is less than 0.05. Categorical variables were depicted as 
percentage (%). The variables with quantitative data were analyzed 
using Student’s t‑test and odds ratio statistic.

Results

In present study, there were 55 sputum smear‑positive index cases 
and 356 household contacts of  index cases. Table 1 shows that 
very few (1.8%) index cases belonged to age less than 15 years, 
more than half  of  index cases were males, four‑fifth of  index 
cases were found in urban area, more than half  of  index cases 
had cough duration of  more than 4 weeks, surprisingly the X‑ray 
was not done in nearly half  of  index cases, and similarly, more 
than half  of  index cases were unaware of  their HIV status. Out 
of  every 10 index cases, 7 were current or past smoker; among 
index cases, more than one‑tenth had history of  default when 
asked for drug history of  previous TB.

In Table 2, nearly half  of  household contacts for index cases 
belonged to the age group of  15–44 years; on symptom screening, 
positivity was observed in 12.1% household contacts of  index cases.

Table 3 shows that the most common symptom among 
screening positive household contacts was cough followed by 
weight loss. A substantial proportion (83.8%) of  symptom 
positive household contacts were investigated for tuberculosis 
and among them, around one‑fifth (18.9%) were found to be 
positive for tuberculosis. Among 7 TB positive contacts, only 
one contact (14.3%) was having smear‑negative TB and rest were 
having sputum smear‑positive TB. The overall prevalence of  TB 
cases among household contacts was found to be 1.97%. The 
TB positive contacts (n = 7) amount to addition of  12.7% cases 
over already known 55 index cases.

Table 4 shows that variables such less mean BMI, more average 
daily contact hours with index case, smoking, and diabetes had a 
statistically significant association with occurrence of  TB among 
household contacts.

Discussion

The present study was conducted among 356 household contacts 
of  55 index cases and depicted that 12.1% (n = 43) of  household 
contacts were having one or more symptoms suggestive of  

TB [Tables 1 and 2]. A substantial proportion (83.8%) of  
symptom positive household contacts were investigated for 
tuberculosis and among them, around one‑fifth (18.9%, n = 7) 
were found to be TB positive denoting a prevalence of  1.97% 
among the household contacts of  index cases. The TB positive 

Table 1: Sociodemographic and clinical profile of sputum 
smear-positive index cases (n=55)

Variable Categories Number of  Patients (%)
Age 0‑14 01 (1.8)

15‑44 32 (58.1)
>=45 22 (40.1)

Gender Male 30 (54.5)
Female 25 (45.5)

Residence Rural 10 (18.2)
Urban 45 (81.8)

Cough Duration < 2 weeks 14 (25.5)
2‑4 weeks 10 (18.2)
> 4 weeks 31 (56.3)

Sputum Grading < 2 29 (52.7)
>= 2 26 (47.3)

X‑Ray Cavity Present 22 (40.1)
Absent 06 (10.9)
Not done 27 (49.0)

HIV Status Positive 04 (7.3)
Negative 21 (38.2)
Not known 30 (54.5)

Smoking Never 16 (29.0)
Current or Past smoker 39 (71.0)

Drug History of  
Previous TB

No Previous TB 38 (69.1)
Completed 11 (20.0)
Default 06 (10.9)

Table 2: Sociodemographic and screening positivity of 
household contacts of sputum smear- positive index cases 

(n=356)
Variable Categories Number of  contacts (%)
Age 0‑6 44 (12.4)

6‑14 85 (23.9)
15‑44 176 (49.4)
>=45 51 (14.3)

Gender Male 183 (51.4)
Female 173 (48.6)

Residence Rural 74 (20.2)
Urban 282 (79.8)

Relationship with 
the index cases

Spouse 31 (8.7)
Parent 31 (8.7)
Child 108 (30.3)
Sibling 57 (16.0)
Grand Child 45 (12.7)
Other Adult 
(> 14 years)

63 (17.7)

Other Child 
(<= 14 years)

21 (5.9)

Symptom 
Screening

Positive 43 (12.1)
Negative (>6 Years) 272 (74.4)
Negative (<6 Years) 41 (11.5)
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contacts (n = 7) amount to addition of  12.7% cases over already 
known 55 index cases. Among 7 TB positive contacts, only one 
contact (14.3%) was having smear‑negative TB and rest were 
having sputum smear‑positive TB [Table 3]. This study highlights 
that active case finding among household contacts could be used 
as an effective TB case detection tool. This observation is in 
agreement with published literature.

A study conducted by Gupta et al. in Maharashtra, India showed 
that 3.45% of  household contacts had symptoms suggestive of  
TB. One‑third of  the symptomatic household contacts were later 
found to have active TB depicting a prevalence of  1.15% among 
the household contacts of  index cases. That way, they could add 
4.51% more cases to already detected index cases.[6]

Nair et al.[13] in a study conducted in Chennai, India showed 
that overall prevalence of  active tuberculosis among household 
contacts was 5.3% and similar studies conducted in Chhattisgarh, 
India and eastern Ethiopia reported 9.0% and 7.8% prevalence, 
respectively.[14,15] The yield for active TB case finding through 
contact investigations ranged from 0% to 6.9% among household 
contacts in high burden countries.[16,17]

A meta‑analysis published by Blok et al. from 19 projects across 
Asia, Africa, and Middle‑East reported a pooled prevalence of  
1.5% (range: 0.1–6.2%) among the contacts screened. They 
also concluded that background prevalence of  TB and setting 
of  project (rural/urban/mixed) result in variation of  yield.[3] A 
source case investigation for children with TB disease in Pune, 
India also showed that opportunities for TB prevention and 
control were missed because of  poor contact screening.[18]

Wide variations in prevalence of  active TB among household 
contacts observed in aforementioned studies can be attributed 
to differences in study setting, infectiousness of  index cases, 
vulnerability of  contacts, living condition, and health‑seeking 
behavior of  household contacts.

Comparison of  symptom screening positive and TB diagnosed 
contacts with symptom negative contacts [Table 4] shows that 

Table 3: Clinical profile of symptom screening positive 
household contacts of sputum smear-positive index cases 

(n=43)
Variable Categories Number of  

contacts (%)
Symptom (s) profile among 
screening positive contacts*

Cough 31 (72.0)
Hemoptysis 09 (20.9)
Fever 16 (37.2)
Weight loss 23 (53.5)
Swelling in neck, arm 
pit, or groin

4 (9.3)

Symptom screening positive 
contacts’ investigation

Investigated 37 (83.8)
Could not be 
investigated

6 (16.2)

Results of  symptom screening 
positive contacts’ investigation 
(n=37)

Tuberculosis positive 7 (18.9)
Tuberculosis negative 30 (81.1)

Profile of  TB positive contacts 
(n=7)

Sputum smear positive 6 (85.7)
Sputum smear negative 1 (14.3)
Extra pulmonary 0

Overall prevalence of  TB among household contacts (7 
out of  356 contacts)

1.97%

Additional yield of  TB cases (n=7) over already known 
55 index cases

12.7%

*Multiple answers

Table 4: Comparative profile of symptom screening positive and screening negative household contacts
Variable Symptom screening positive 

household contacts (n=43)
Symptom screening 
negative household 

contacts (n=313)

Odds Ratio and t-test statistic between 
screening positive TB diagnosed cases 

and screening negative contactsDiagnosed 
with TB 

(n=7)

Not having TB / Could 
not be investigated 

(n=36)
Mean Age 38.3 33.4 31.9 P=0.54
Mean BMI 17.9 20.3 20.8 P=0.01*
Mean duration of  symptoms (days) 27.2 11.4 0 ‑
Average daily contact with index case 
(hours)

11.4 7.1 6.7 P < 0.01*

Sputum grading of  
index cases

< 2 2 (28.6%) 21 (58.3%) 179 (57.2%) OR=3.33 (95% CI 0.63‑17.47)
P=0.15>= 2 5 (71.4%) 15 (41.7%) 134 (42.8%)

Smoking Smokers 6 (75.7%) 17 (47.2%) 124 (39.6%) OR=9.14 (95% CI 1.08‑76.88)
P=0.04*Nonsmokers 1 (14.3%) 19 (52.8%) 189 (61.4%)

Diabetes Diabetics 2 (28.6%) 3 (9.1%) 18 (5.7%) OR=6.55 (95% CI 1.19‑36.15)
P=0.03*Nondiabetics/not 

known
5 (71.4%) 33 (90.9%) 295 (94.3%)

Radiological 
findings

Cavitary 2 (28.6%) 0 0 ‑
Noncavitary / not 
known

5 (71.4%) 36 (100%) 313 (100%)

HIV Status Reactive 1 (14.3%) 0 0 ‑
Nonreactive / not 
known

6 (75.7%) 36 (100%) 313 (100%)

*Statistically significant, OR‑Odds Ratio, CI‑ Confidence Interval
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contacts diagnosed with TB had lower BMI when compared to 
those who were symptom negative and did not have TB.

Our study also showed that TB diagnosed symptomatic contacts 
had relatively longer symptom duration and greater mean 
duration of  contact with index cases. Smoking and diabetes 
prevalence were also found to be significantly higher among TB 
diagnosed contacts. Similar findings were observed by Gupta 
et al. in Maharashtra, India[6] and in a prospective follow‑up study 
conducted in Iraq.[19]

These findings suggest that BMI, duration of  symptoms, duration 
of  contact with index cases, smoking, and diabetes could be 
important predictors for risk of  TB among symptomatic contacts.

Limitations of  the present study are the not investigating 
symptom negative contacts radiologically and for HIV status 
due to resource constraints and feasibility issue. Nevertheless, 
it provides substantial evidence that active case finding among 
household contacts can lead to an additional yield of  TB cases.

Conclusion

The present study concludes that household contact screening 
for active case finding for TB is a feasible and efficient tool that 
can potentially result in early diagnosis and treatment of  active 
TB, thus minimizing the severity and decreasing transmission. It 
can also contribute toward improving treatment outcomes, health 
sequelae, and the social and economic consequences of  TB.
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