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Abstract
Background Risk of tuberculosis (TB) transmission is greatest if a
child has household contact with positive acid fast bacilli (AFB)
adult pulmonary TB. Risk of TB transmission from negative AFB
adult pulmonary TB to underfive children is unknown.
Objective To find out the prevalence of TB infection and disease
among underfive children in household contacts with negative
AFB adult pulmonary TB.
Methods The study was performed at Balai Kesehatan Paru
Masyarakat (BKPM) Bandung on underfive children who live in
the same house with negative AFB adult pulmonary TB from
February to July 2006. History taking, physical examination,
anthropometric measurement, chest radiographs, and tuberculin
skin test were performed to all study subjects. Subjects were then
categorized as TB infection(positive tuberculin test only) or disease
(defined based on Pulmonology Workgroup of Indonesian
Paediatrics Council criteria, 2005).
Results Sixty one children (32 males and 29 females) had contact
with 54 negative AFB adults pulmonary TB. Tuberculosis infection
was found in six (10%), while disease was found in 10 (16%)
children. The prevalence of TB infection was 10% (95% CI
2.3;17.3) while prevalence of TB disease was 16% (95% CI
7.1;24.7).
Conclusion Tuberculosis infection and disease prevalence is
considerably high in household contact with negative EFB adult
pulmonary TB. [Paediatr Indones 2008;48:18-22].
Keywords: Tuberculosis, underfive children, contact,
negative acid fast bacilli

T

uberculosis is still the one of leading causes
of mortality throughout the world. WHO
reports tuberculosis incidence rate
approximately 140/100,000 while the
prevalence is 245/100,000. Indonesia ranks the third
position among the highest-incidence countries of
TB with the incidence rate of approximately 245/
100,000 while the prevalence is 675/100,000.1 The
infection is almost exclusively transmitted through
airborne from patients with pulmonary disease. The
risk of transmission is highest from AFB positive
adults pulmonary TB proportional to the bacillary
density in respiratory secretions.2 Therefore, those
who live in the same house are at higher risk than
those with casual contacts. Many studies have shown
that closeness and duration of contact with positive
AFB adult pulmonary TB strongly associated with
the prevalence of TB. 1,3-5 Among household
contacts, those who are very young is at increase risk
of being infected by adult pulmonary TB. 6-9
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the time of exposure at least 9 hours per day 3
throughout three-month period or more.10 Children
who had been previously treated for tuberculous
infection, those who had household contact with
positive AFB pulmonary TB or adult TB not living in
the same house were excluded.
Information on household contacts was taken
by interviewing their parents. The symptoms were
collected according to Pulmonology Workgroup of
Indonesian Paediatric Council criteria (2005) which
contain 8 parameters including source of TB,
tuberculin skin test (TST), weight/nutritional status,
fever, cough, lymph node enlargment, bone/joint
swelling, and chest X-ray (Table 1). Scores of 0-3 were
given to each parameter and diagnosis of TB disease
were made if total of these scores >6.11
Anthropometric measurement was performed to
assess nutritional status by measuring weight and
height of a household contacts. Although it is not
written in Pulmonology Workgroup of Indonesian
Paediatrician Council TB Diagnostic criteria (2005),11
we used CDC Growth Chart (2000)12 as a standard
reference for a nutritional status. The nutritional
status were classified as weight for age (W/A) between
60-<80% or weight for height (W/H) 70-<90% group
and W/A <60% or W/H <70% or clinically severe
malnutrition group.

Unfortunately, prevalence of TB infection and
disease among underfive children in household
contact with negative AFB pulmonary TB in
Indonesia is still unknown.
This study was carried out with the aim to find
out the prevalence of TB infection and disease among
underfive children in household contact with negative
AFB adult pulmonary TB.

Methods
This study was conducted over a period of six months
during February to July 2006 at Balai Kesehatan Paru
Masyarakat (BKPM) Bandung, West Java, Indonesia.
The population in this study was underfive children
who had household contacts with negative AFB adult
pulmonary TB.
Adults were diagnosed at BKPM Bandung as
negative AFB pulmonary TB based on suggestive
symptoms and signs, and chest X-ray, but had at least 2
out of 3 negative sputum specimens on Ziehl-Neelsen
staining.2 Negative AFB adult pulmonary TB data were
collected from the medical record. Written informed
consent was obtained prior to enrollment.
Contacts were defined as children aged 4-<60
months old who were living in the same house with

Table 1. Pulmonology Workgroup of Indonesian Paediatric Council Tuberculosis Diagnostic Criteria (2005)
Parameter

Score
0

Source of TB

Unknown

TST
mm

Negative

Weight (W)/
nutritional status
Fever
Cough
Lymph node
enlargement: neck,
axilla, inguinal
Bone/joint swelling:
CXR

1
Family reports,
AFB (-) or unknown

2
Cavities (+),
AFB unknown

3
AFB (+)
Positive (=10 mm, or = 5
in immuno-suppresion
patients)

W/H <90% or W/A <80%

Clinically severe
malnutrition or W/H
<70% or W/A <60%

>2 weeks
>3 weeks
Size >1 cm,
number >1,
Painless
Normal

Swelling (+)
- Infiltrate
- Calcification + infiltrate
- Lymph node enlargement
- Lymph node enlargement +
- Segmental/ lobar consolidation
infiltrate
- Atelectasis

Note:
If scrofuloderma is noted, the diagnosis is tuberculosis
Weight obtained in moment of admission
TB disease: total score >6
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All subjects underwent tuberculin skin test
(TST) using the Mantoux method, a recommended
technique for mass screening of M. tuberculosis
infection. It was performed on the volar aspect of the
forearm with 0.1 mL of 2 tuberculin unit (TU) of PPD
RT 23.2,13 Contacts were asked to visit BKPM 48-72
hours later for evaluating the TST result. We used
>10 mm as a cut-off value for mostly contacts and
>5 mm as a cut-off value for severe malnutrition or
immunosupressed children. The TST result was
measured by the trained and experienced nurse.
Chest x-ray (CXR) was performed in two
positions, i.e., anterior-posterior and lateral positions.
An experienced pediatric radiologist expertised the
CXR of the children.
Children were categorized as having TB infection
if TST size >10 mm for most contacts and >5 mm for
severe malnourished or immunosupressed children,
while TB disease based on Pulmonology Workgroup of
Indonesian Paediatrician Council criteria11 with a cut
off point score >6 (Table 1).
We included at least 61 children as study subjects
based on assumption that the prevalence of AFB
negative transmission was 0.21,7 with a bound on error
of 0.1.
The study was initiated with the approval of the
Institutional Ethics Committee of Medical School,
University of Padjadjaran, Hasan Sadikin Hospital,
Bandung, Indonesia and written informed consent of
either parents.

found in 1 (2%) each. Concerning the source of
infection, 44 (82%) were the child’s parents (60%
mothers and 22% fathers).
Study population comprised 32 (52%) males and
29 (48%) females. The mean duration of contact was
20.34 hours per day. A total of 19 (31%) children were
W/A 60-<80% or W/H 70-<90%. No children in this
study had severe malnutrition. Eleven (18%) had fever
>2 weeks and 14 (23%) had lymph nodes enlargement.
No children had cough >3 weeks nor bone/joint swelling.
Table 2 shows the characteristics of the subjects.
CXR abnormalities noted were infiltrate in 19
(31%), calcification with infiltrate and lymph nodes
enlargement with infitrate in five (8%) each, lymph
nodes enlargement in two (3%), and atelectasis in one
(2%).
Tuberculin skin test were positive in 16 (26%)
of the children. Six out of 16 children had a total score
less than 6 and they were diagnosed as TB infection.
The prevalence of TB infection was 10% [95% CI
2.3;17.3].
Children with TB infection had a range of age of
5-36 (X=18.7) months. They comprised 4 (67%)
males and 2 (33%) females. All of children had contact
with their mother as an adult TB. The mean duration
of contact was 23.17 hours per day. They all were
well nourished. No children with TB infection had
signs and symptoms of TB disease, nor they had

Table 2. Characteristics of underfive children

Results
Over six-month period of the study, 54 out of 509
negative AFB adult pulmonary TB patients met the
criteria. Those negative adults pulmonary TB met the
criteria if they had a household contacts with underfive
children at least 9 hours/day for at least 3 months,3,10
the patients and parents of underfive children agreed
and signed the research consent. Fifty four negative
AFB adult pulmonary TB had a mean age of 32 years
(range 17-77 years) which most of them (39%) had
age ranged from 25 to 34 years. They comprised 38
(70%) females and 16 (30%) males.
Chest X-ray performed on all adult TB showed
infiltrates and cavities in 48 (89%) and 4 (7%)
respectively, while pleural effusion and milliary TB was

20 • Paediatr Indones, Vol. 48, No. 1, January 2008

Characteristics
Anthropometry
W/A 60-<80% or W/H 70-<90%
W/A <60% or W/H <70%
Fever >2 weeks
Cough >3 weeks
Lymph node enlargement
Bone/joint swelling
Chest X-ray
Normal
Abnormal
Tuberculin skin test
Positive
Negative
Total score
<6
>6
* Four children had TST (+)
** Two children had TST (+)

Sex
Male
Female
n (%)
n (%)

Total
n (%

8(13)
0
6 (10)
0
9 (15)
0

11 (18)
0
5 (8)
0
5 (8)
0

19 (31)
0
11 (18)
0
14 (23)
0

14 (23)
18 (30)

15 (25)
14 (23)

29 (48)
32 (53)

11 (18)
21 (34)

5 (8)
24 (39)

16 (26)
45 (74)

25 (41)*
7 (11)

26 (43)**
3 (5)

51 (84)
10 (16)
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abnormalities on physical examination. Three (50%)
of them were noted to have infiltrate on CXR, while
the other were normal. Table 3 shows characteristics
of underfive children with TB infection.
Ten children had a total score >6 and they were
diagnosed as TB disease while 45 children had a total
score <6 with TST (-) and the remaining had a total
score <6 with TST (+). The prevalence of TB disease
was 16.4% [95%CI 7.1;25.7].
Children with TB disease had a range of age of
16-59 (mean=39.7) months and comprised of seven
(70%) males and three (30%) females. They had
contact with seven adult TB four of them were their
mother, one father, one uncle, and one grandmother.
The mean duration of contact was 20.1 hours per day.
Table 3. Characteristics of underfive children with TB infection
Characteristics
Anthropometry
W/A 60-<80% or W/H 70-<90%
W/A <60% or W/H <70%
Fever >2 weeks
Cough >3 weeks
Lymph node enlargement
Bone/joint swelling
Chest X-ray
Normal
Infiltrate
Lymph node enlargement
Segmental/lobular consolidation
Atelectasis
Calcification + infiltrate
Lymph node enlargement + infiltrate

Sex
Male
Female
n (%)
n (%)

Total
n (%)

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

3 (50)
1(17)
0
0
0
0
0

0
2 (33)
0
0
0
0
0

3 (50)
3 (50)
0
0
0
0

Table 4. Characteristics of underfive children with TB disease
Characteristics
Anthropometry
W/A 60-<80% or W/H 70-<90%
W/A <60% or W/H <70%
Fever >2 weeks
Cough >3 weeks
Lymph node enlargement
Bone/joint swelling
Chest X-ray
Normal
Infiltrate
Lymph node enlargement
Segmental/lobular consolidation
Atelectasis
Calcification + infiltrate
Lymph node enlargement + infiltrate

Sex
Male Female
n (%)
n (%)

Total
n (%

3
0
1
0
3
0

2
0
0
0
1
0

5
0
1
0
4
0

1
2
1
0
0
1
2

0
2
0
0
0
0
1

1
4
1
0
0
1
3

Five were mild malnutrition (W/A 60-<80% or
W/H 70-<90%), while the other were well nourished.
Fever >2 weeks was present in one and lymph nodes
enlargement in four. No children had cough >3 weeks
nor bone/joint swelling.
CXR abnormalities on TB disease were infiltrate
in four lymph nodes enlargement with infitrate three,
calcification with infiltrate one, lymph nodes
enlargement one, while one was normal. Table 4 shows
characteristics of underfive children with TB disease.

Discussion
From WHO data in year of 2003 for demographic
characteristics in most countries in SEAR region, we
found that group of age 25-34 years have the highest
incidence of TB.1
Similar to what the study conducted by
Caldeira et al 14, parents were the most common
source of infection in children with a household
contacts. Most of contacts were their mothers
(60%), which expected because most mothers
stayed at home, close to their children, and had
the longest contacts duration.
The prevalence of TB infection in this study was
less than that of the study conducted by Singh et al7and
Nakaoka et al. 15 Unlike the previous study, we
differentiated TB infection from disease. If we
performed a study to find prevalence of TB infection
only based on tuberculin skin test, we found greater
prevalence (26%; 95% CI 15.2-37.2) than that of the
study by Singh et al7 and Nakaoka et al15.
This condition maybe related to our limitation
in this study that we couldn’t exclude the possibility
of positive AFB due to limitation of microscopic
examination with Ziehl-Neelsen smear sensitivity.16,17
Thus, there was posibility of false negative sputum
microscopically. Another possibility is that we also
couldn’t exclude the possibility of AFB positive adult
TB living in the same house and the possibility of
transmission from adult TB living not in the same
house.
The other limitation in this study is that the
diagnostic criteria is still on progress and the absence
of true gold standard for TB diagnosis in children.
The prevalence of TB disease was 16%, while
prevalence of TB infection was 10%. This prevalence
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was considerably high in this study population. It needs
an analytic study to test risk factors of infected and
diseased TB, and minimize the limitation in this study.
We suggest that every children in household contact
with negative AFB adult pulmonary TB must have a
screening for possibility of TB infection or disease.
We conclude that tuberculosis infection and
disease prevalence is considerably high in household
contacts with negative acid bacilli adult pulmonary
tuberculosis in this study.
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