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Abstract
Background
An estimated one million new cases of TB occur in children each year. Children are at a
greater risk of becoming infected with TB and progressing from infection to active disease.
Child contacts are a substantial population at risk for TB and a group that has great potential
to benefit from screening and preventive treatment. However, there is little documentation
on the management of case contacts in high burden TB settings.
Objectives:
Our study sought to describe the characteristics of the child contact population eligible for
screening.

We determined the risk factors for child contacts attending TB screening using

quantitative and qualitative methods and calculated the proportion of contacts that returned.
We also wanted to estimate the risk of TB contacts becoming TB cases from routine records.
Methods:
The study took place at an urban lung clinic in Indonesia. The clinic is a public, out-patient
facility. Quantitative data were collected from sputum smear positive TB patients with child
contacts

<15 using a structured questionnaire.

Clinic staff were also interviewed on

perceived barriers to implementing a case contact screening program. Accounting records
were reviewed to analyze costs of the screening program. In addition, contacts for TB cases
diagnosed in 2007 were entered onto a database and medical records were analyzed from
2007-2009 to determine the proportion of contacts that progressed to TB cases and compared
to the expected proportion from published studies.
Results:
Between January and May 2011, data were collected from 100 interviews with TB cases, ten
interviews with clinic staff, accounting records, and a review of 969 pulmonary TB cases and
their contacts.
While 177 children were eligible for screening for either anti-TB or prophylactic treatment
only 18 (10%) children returned for screening. Factors that were found to be significantly
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associated with screening adherence were female sex of the TB case (Adjusted OR 8.6, 95%
CI 1.2-59), children who exhibited at least one TB symptom (Adjusted OR 6.7, 95%CI 1.924), and cases with lower travel expenses to clinic (Adjusted OR 8.9, 95%CI 1.2-64). The
costs of screening for a family with two eligible children were found to be approximately
20% of the monthly income earned by these families.
1.1% of all contacts of TB cases registered at BBKPM at 2007 were found to be co-prevalent
or secondary TB cases. The incidence rate of TB in sputum smear positive cases’ contacts
was determined to be 303 per 100,000 person years.
Conclusions:
The incidence rate of TB contacts found in this study was lower than expected. The low
return rate of child contacts and the limited incidence rate of household contacts progression
to active disease suggests that there are many missed opportunities to prevent and detect TB
cases in the contact population. Initiating a less expensive screening method, symptom-based
screening, could overcome several barriers to screening identified in this research. Contact
investigation and preventive treatment are under-utilized tools in the effort to combat TB;
however, barriers to their implementation in high burden settings warrant further exploration.
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1.0 Introduction
This thesis discusses a study of the management of child TB contacts conducted in Indonesia
in 2010-2011. The thesis explores possible risk factors for child contacts that were not being
screened and investigates the provisions for child screening at the study site: BBKPM, Balai
Besar Kesehatan Paru Masyarakat.
Study Objectives:
The primary objectives of this research were to:
•

Determine the proportion of children eligible for screening at the clinic who under
went screening

•

Evaluate risk factors associated with failure for children to return for screening.

•

Identify clinic staff members’ perceptions on inhibiting and enabling factors to TB
prevention.

•

Assess the recurrent costs of administering a functional prophylactic treatment TB
program to children/their families and BBKPM.

•

Determine the proportion of case contacts who progress to TB versus expected from
clinic’s medical records.

Chapter Overview:
This chapter briefly outlines the structure of the thesis and the study’s objectives. In addition,
it provides background information on the research’s study location, Indonesia.
Chapter Two describes relevant research that has investigated screening rates of TB case
contacts. It reviews previous literature on compliance of both health providers and patients
on initiation of prophylactic treatment.
Chapter Three gives the methods that were implemented for this study and how data were
analyzed.

The section considers ethical issues and provides descriptions for questionnaire

development, interviews, cost assessment, and the contact tracing surveillance.
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Chapter Four shows the results of the research. The quantitative results of the questionnaire
are presented with the qualitative findings from staff interviews and the assessment of
program costs. The retrospective tracing of contacts is also presented.
Chapter Five gives the study’s principal findings, draws comparisons with previous research,
considers the implications of this research, and accounts for the strengths and weaknesses of
the study.
Chapter Six concludes the study and advises on recommendations for further research.
Background on Indonesia
Indonesia is an archipelago of over 17,000 islands, 16,000 of which are inhabited (see Figure
1). The Indian and Pacific Oceans surround the islands. Indonesia has a total land area of
1,811,569 sq km. The climate is mostly tropical and humid, with moderate temperatures in
the highlands [1].
Until the early sixteenth century, the islands of Indonesia were home to small, flourishing
kingdoms. The Dutch arrival in 1596 led to the establishment of the Dutch East India
Company, which became a colonial force that ruled Indonesia for three centuries.

The

Japanese invasion and three year occupation during WWII marked the end of Dutch rule. In
1945, just after the Japanese surrendered to the Allies, a group of Indonesians declared
independence. However, the Dutch tried to re-seize control. It took four years of warfare and
negotiations for the Dutch to recognize Indonesia’s sovereignty [2].

12

Figure 1 Map of Indonesia [3]
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At the time of its independence, Indonesia was home to the largest communist party outside
the Soviet Union and China, the Indonesian Communist Party (PKI).

On October 1, 1965,

PKI sympathizers kidnapped and murdered six senior generals, sparking a violent army-led
communist purge, which killed over half a million people. After the conflict ended in 1969,
General Suharto, through careful political maneuvering, was formally appointed president in
1969.

His “New Order” administration recruited Western investors and marked three

decades of economic growth, but most of the country remained impoverished and faced
numerous health problems. These problems include access to safe drinking water and basic
sanitation [4].
In1997 the Asian Financial Crisis struck, and Indonesia was one of the hardest hit countries.
The ‘Reformasi’ era that followed contributed to Indonesia’s first direct presidential election
in 2004. Natural disasters, economic instability, and corruption have slowed Indonesia’s
development [1].
Table 1 Indonesia Overview [5, 6]

Land Area
Population
Proportion Under 15
Annual Population Growth Rate
Life Expectancy at Birth in 2009 (years)
Literacy Rate of population 15-24 in 2009
Households with sustainable access to improved
drinking water (2009)
Households with sustainable access to basic sanitation
(2009)
Government
Ethnic Group
Javanese
Sundanese
Other groups (Malay, Chinese, Madurese, Batak, etc)
Religion
Muslim
Protestant
Total Expenditure on health as % of GDP (2009)
Living Below National Poverty Line (2009)
Under Five Mortality Rate (probability of dying by
age 5 per 1000 live births) in 2009
Prevalence of HIV among adults 15-49 (2009)
Incidence of TB (per 100,000 population per year) in
2009
Prevalence of TB (per 100,000 population) in 2009
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1,811,569 sq km
237,560,000
27%
1.4%
70.5
99.5%
47%
51%
Independent Republic
41%
15%
44%
86%
5.7%
2.4%
13%
39
0.2%
228
285

Today, Indonesia with 240 million people is the fourth most populated country in the world.
Java is the most populous of Indonesia’s islands with over 100 million people living on
132,000 sq. km. [1]. Most Indonesians are Muslim (86%) with Christianity ranking as the
second most practiced religion. Indonesia is home to a plethora of ethnic groups. Javanese
is the largest ethnic group (40.6%) followed by Sundanese (15%).

Approximately 44% of

the population lives in urban areas (see Table 1). There are 7,000 living languages in
Indonesia; however, most Indonesians speak the official language: Bahasa Indonesia [1].
According to a World Bank report, more than 32 million Indonesians live below the poverty
line while 50% of all households are situated near the national poverty line living on less than
$2 a day [7].
The Indonesia healthcare system is a mixed public-private system. The private sector is a
major part of Indonesia’s health system and supplies many services to the poor. Most of the
private sector services are financed by out-of-pocket payments.

Consequently, private

sources account for half of all health expenditure in Indonesia [7].
In order to address the health problems faced by many of Indonesia’s impoverished people,
recently, the Indonesian government has invested in social insurances programs. Gakin, is a
social insurance for those living at or close to poverty levels. Through district financing,
Gakin allows for recipients to have fees waived when they seek treatments. The government
reimburses the providers. However, Gakin card holders can only seek care from public
providers [8]. The community public health centers in Indonesia are known as Pusat
Kesehatan Masyarikat (PKM). There are 92 in the Bandung district [7].
PKMs provide services that cover populations ranging in size from 30,000 to150,000 people.
These community health centers provide maternal and child health clinics, hygiene programs,
and treatment for communicable diseases such as HIV and TB. TB treatment occurs at both
these community health centers and larger inpatient and outpatient facilities.

PKMs in the

Bandung district do not provide preventive TB treatment or TB screening facilities for
children [7]. Consequently, families must visit central clinics to screen their children for TB.
15

2.0 Literature Review
PUBMED and MEDLINE electronic databases were searched for quantitative and qualitative
studies using the following terms: (tuberculosis OR latent tuberculosis) AND (preventive
therapy OR chemoprophylaxis OR screening) AND (adherence OR compliance OR
completion).

This search was also conducted with the additional limiting term: AND

(children).
Studies of TB screening costs were identified using the key words: (tuberculosis OR latent
tuberculosis) AND (preventive therapy OR chemoprophylaxis OR screening) AND (cost
assessment OR cost analysis OR cost-effectiveness). The search was limited to studies
published in peer-reviewed journals in English.

Additional studies were identified by

searching the reference list of articles.
We included studies that evaluated IPT adherence, screening completion, TB screening
initation, and screening costs for both children and adults. We excluded studies that examined
TB treatment adherence, evaluated DOTS programs, TB treatment costs, and delay factors
for seeking treatment.
2.1 TB Background
TB Epidemiology
According to the World Health Organization (WHO), one-third of the world's population is
currently infected with the TB bacillus. Approximately 5-10% of people who are infected
become sick or infectious at some time during their life [9]. Consequently, there is a reported
annual incidence of nine million cases of TB leading to an estimated two million deaths, of
which over 95% occur in low resource countries [10]. Most TB patients live in the highly
populous countries of Asia: Bangladesh, China, India, Indonesia, and Pakistan.

These

countries contribute to half (48%) of new cases globally every year (see Figure 2) [11].
Indonesia’s incidence of all TB cases is 228 cases per 100,000 people. The estimated
incidence of new sputum smear positive (ss+ve) cases in Indonesia is 102 per 100,000 person
years [6].
16

Figure 2 Global TB Incidence 2009 [12]

Childhood TB
Each year, approximately one million children under15 years of age develop tuberculosis
across the globe, accounting for 11% of all TB cases [13]. However in developing countries,
childhood TB makes up 20% of all TB cases. About 75% of childhood TB cases occur in 22
high burden countries [14].
No accurate figures for the burden of childhood TB exist because most children with TB in
the world are not recorded in any national surveillance system [15, 16]. The lack of a
standard case definition, difficulty in diagnosis, poor health information systems, and
increased occurrence of extra-pulmonary disease in young children are contributing factors to
the inadequate childhood TB surveillance[17, 18]. Childhood TB is not regarded as a public
health priority, despite TB’s likely significant contribution to childhood morbidity and
mortality because childhood TB cases are less infectious than adult cases [19].

TB Case Classification
For adults, a TB case is defined by site of disease, bacteriological tests, severity, and previous
history of anit-TB treatment [14]. TB infection implies the individual is harbouring tubercle
17

bacilli, but without symptoms or bacteriological findings [20]. For adults, TB disease is
signalled by symptoms and typically confirmed by bacteriological findings. In contrast to
adults, child TB case definitions are rarely based on bacteriology. To diagnose TB infection
and TB disease in children different scoring combinations of clinical symptoms, tuberculin
skin test (TST), chest radiography, and risk factors for infection such as being a case contact
are typically used [17]. However, there is no standard case definition for TB in children. As
children progress to disease much more rapidly than adults, it can be more difficult to
distinguish infection from disease [17, 18].
TB Transmission
Individuals with TB transmit M. tuberculosis when an infectious droplet is inhaled by an
individual and enters the alveoli [21]. M. tuberculosis is then ingested by alveolar
macrophages and transported to hilar lymph nodes. CMI (Cell-Mediated Immunity) develops
2-8 weeks after infection and can be indicated by a positive Tuberculin Skin Test (TST) [21].
Macrophages form granulomas, which inhibit the replication and spread of M. tuberculosis
[22]. In most instances CMI is able to contain the disease process at this stage; if CMI is
unable to control replication of M. tuberculosis, active disease occurs [20, 21].
Children are usually sputum-smear negative, which is considered much less infectious than
smear positive cases and do not contribute to the immediate spread of disease. However,
they can be a reservoir becoming infectious if latent infection is reactivated [23].
Diagnostic Methods for TB
Many different approaches to TB diagnosis exist.

They vary in method, cost, specificity,

sensitivity, and purpose; however a gold standard diagnostic method that is sensitive and
specific for children is still lacking.
Patient History:
A close contact is defined as an individual who lives in the same household or is in frequent
contact with a sputum smear positive TB case. History also includes presence of chronic
symptoms. Reported symptoms of childhood TB include low grade fever, growth delay,
unexplained weight loss, persistent non-remitting cough, night sweats, and chills [24]. In
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contrast to adult cases, child TB symptoms are usually non-specific and often are similar to
common childhood diseases [25].
Clinical Exam:
A clinical exam seeks to find physical signs that could suggest extra-pulmonary TB. These
physical signs include gibuss, enlarged cervical lymphadenopathy with fistula formation, and
documented weight loss [20].
Tuberculin Skin Test :
A positive TST, most commonly the Mantoux test, indicates the individual is infected with
M. tuberculosis. This test is not very specific or sensitive and differs in its performance
among various populations [18].

TST can produce false-negative results in immune-

compromised children including those infected by HIV, malnourishment, and other
bacterial/viral infections [15]. TST can have a cross reactivity with non-tuberculous
mycobacteria (NTMs) and BCG (Bacillus Calmette-Guérin) antigens, a vaccine given at birth
to protect against TB [26]. More recent research indicates that history of the BCG vaccine
given soon after birth does not impact TST results in children [27].

A significant

disadvantage of the TST is that it cannot distinguish TB infection from TB disease [18].
Interferon y Release Assays:
As an alternative to TSTs, IGRAS (interferon y release assays) do not use antigens found in
the BCG vaccine or most NTMs. IGRAS eliminate the need for a return visit for a test
reading, give greater specificity for LTBI, and avoids the bias that comes with measuring the
size of skin reactions [28].

However, they are more expensive, requiring both blood from

the patient and an advanced laboratory [29].
Chest X-Ray:
For pulmonary TB in adults and children, a CXR can show changes indicative of TB, most
commonly a localized parenchymal infiltrate coupled with significant lymph adenopathy.
Since more than half of childhood TB cases will initially present no symptoms, CXRs are
typically required to confirm diagnosis [30]. However, CXRs especially in children are often
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difficult to read and hilar adenopathy is not specific to TB [31]. Hilar adenopathy can bee
seen in both LTBI and TB disease [32].

Bacteriological Methods:
A sputum smear is considered the gold standard in diagnosis for adults; however, a sputum
sample is difficult to obtain in children. Furthermore, children typically present with a
pacibacillary form of TB[33]. Less than 20% of children with proven TB will have a positive
sputum stain, in contrast to 75% in adults [18, 34, 35].
Diagnostic Guidelines for Childhood TB
Childhood TB diagnosis is complicated, and is easily over diagnosed in children. Diagnosis
difficulty is often considered the greatest issue that comes with addressing childhood TB.
[33]. WHO’s recommendations for establishing a TB case include examining child’s history,
a clinical exam, TST, CXR, and a HIV test [36]. In children under 5 years of age, TB should
be diagnosed if there is: 1) evidence of tuberculosis infection (significant TST reaction) or a
history of contact with a highly infectious case of TB 2) symptoms or signs suggestive of TB
and 3) chest radiograph changes consistent with TB[37].

2.2 Childhood TB
Risk Factors for Childhood Infection
Several risk factors are correlated with increased risk of TB infection in children. These
factors include severe malnutrition, young age, absence of BCG vaccination, and
environmental tobacco smoke [38]. The source of infection for most children is an infectious
adult in their close environment [14]. Of children that are in contact with an infectious TB
case (smear-positive) about 50% will become infected. An infected child develops a reaction
to TST between 6-10 weeks after exposure [37].
Risk Factors for Childhood Disease
A smaller percentage of those who are infected progress to TB disease. Children are
particularly vulnerable to severe disease and death following infection [19]. Among age
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groups, young children who have been recently exposed to a TB case have the highest risk of
progression from primary infection to TB disease. Research reports more than 20% of those
aged less than2 years and 5-10% of 2-5 year olds progress from primary infection to TB
disease [9]. Risk of disease is also high for individuals in their teens (about 15 %) and the
lowest risk for those aged 5-10 [19]. Children less than five years are also at a higher risk of
developing disseminated forms of TB such as miliary disease and meningitis [39]. Other
factors determining a child’s risk of progressing to disease once infected include
malnutrition, recently acquired infection, and immune suppression [14]. Children with HIV
are at an elevated risk of TB [39]. However, the rates of HIV infection in patients with TB
have remained below 1% in Indonesia [11].
Available TB Treatment for children
TB infection is usually treated with a single anti-TB drug: INH (isoniazid) or RIF (rifampin).
Disease is treated with three or more anti-TB drugs INH, RIF, and PZA (pyrazinamide) [18,
20]. TB strains resistant to both RIF and INH (known as MDR-TB) have been found in
children who are contacts of MDR-TB patients. Children with MDR-TB should be treated
the same as adults with MDR-TB [17].
Table 2 WHO Recommended Treatment Regimes [9, 18, 20, 40]

Disease
Treatment Regime
LTBI in children INH 6-9 months
PTB in children INH, RIF, PZA 2
months, followed by
INH, RIF for 2 months

Dose
INH 10 mg/kg
INH 10 mg/kg
RIF 15 mg/kg
PZA 35 mg/kg

TB Control in Children
TB control in children is important to help reach the UN’s MDGs (Millennium Development
Goals). The MDGs for child mortality are listed under section 4, page 24. It aims to reduce
under five mortality rate among children by two thirds.

Listed under 6c, page 42 the MDGs

also call for halting and reversing the incidence, prevalence, and death rates associated with
TB [41]. The following are current available tools that can help reach the MDGs by
controlling the spread of TB in children.
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BCG Vaccination
The BCG vaccine is derived from Mycobacterium bovis. It provides limited protection
against development of adult pulmonary TB disease. Meta-analysis of several clinical trials
found BCG to have 50% overall protective effect primarily in early years of life in reducing
the risk of TB disease [42]. Research findings had concluded that BCG was unlikely to
substantially reduce TB transmission and correlates with a false positive TST, but recently,
there is evidence that BCG can reduce the likelihood of TB infection [43].
Treatment of Infectious Adult Cases
WHO’s DOTS (Directly Observed Treatment Short-course) strategy focuses on the
successful treatment of smear positive adult cases [44]. DOTS has been praised as the most
cost-effective way to prevent TB in children considering that most children contract TB from
an infectious adult they know [45]. However, little data are available to evaluate DOTS
impact on childhood TB. Rekha and Swaminatha argue it is misguided to believe that
childhood TB control can be accomplished through treating adult cases [39]. In order to
achieve global control of TB, treatment cannot be limited to only those with active disease,
but should include providing available treatment to those vulnerable to disease progression.
Child Case Contact Investigation
The WHO DOTS strategy involves passive case finding (PCF) through identification of
symptomatic patients that seek out health services on their own initiative [46]. However,
active and enhanced case finding (ACF, ECF) involve the detection and treatment of those
with TB, who have yet to seek medical advice. Contact investigations can be viewed as a
supplement to PCF as such investigations tend to require an index case to seek treatment on
their own accord. Investigating case contacts is considered one of the most cost effective
means of finding children at greatest risk of infection or disease [45].
Preventive Therapy
WHO guidelines state the purpose of child case contact screening is not only to identify
symptomatic children who require anti-TB treatment, but also to provide preventive therapy
for those at elevated risk of TB [14]. As infants and children are at high risk for progressing
22

to disease, they are considered high priority candidates. The purpose of preventive treatment
is to reduce mortality from TB and prevent disseminated disease. The most widely used
monotherapy is isoniazid preventive therapy (IPT) administered daily [47].

WHO has

recently revised their statement on IPT regime, recommending six months because adherence
is low. Ideally, IPT would be given for 9 months at 10 mg/kg [40]. IPT does not have a high
priority in control programs, but the increasingly bleak outlook for TB in developing
countries warrants exploring a more aggressive approach [48].
Childhood TB Control Under-emphasized
Childhood TB represents a neglected area of health research, prevention programs, and
treatment. Since children with TB are less infectious than adults, they are typically not
viewed as a public health risk. However, Eamranond and Jaramillo state that the health
community has a moral obligation to meet the health requirements of this frequently
marginalized group [49].

If appropriately implemented, child contact screening and

preventive treatment has the potential to be a very cost effective intervention [50] that
reduces TB incidence and child mortality.
2.3 Contact Tracing
Introduction
Contact tracing and investigation are recommended components in many TB control
programs in low incidence areas. A systematic review was conducted of studies in lowincome and middle-income countries investigating household contacts to determine the yield
of TB cases found from these investigations from contacts. The yield for all tuberculosis
(bacteriologically confirmed and clinically diagnosed) was 4.5%. LTBI was found in 51.4%
of contacts [51].
Identifying the proportion of contacts that become cases is an important determinant of how
well a program’s TB surveillance is operating [52]. Based on previous findings, we can
expect a certain number of cases to be found through contact tracing. If the number of cases
found through contact tracing are much lower than the expected numbers, this suggestions
that many active TB cases are not being detected. It is expected that 2-5% of contacts will
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themselves become TB cases in the next two years [51] with the proportion depending on a
number of local factors such as population demographics and environment.

Previous

research in both Africa and Asia on contact tracing found that a large number of child TB
cases were not detected. Researchers cited the limitations of identifying contacts and TB
cases through passive case finding (PCF) compared to the more resource intensive, but
effective active case finding (ACF) methods [53, 54].
Contact tracing is a tool for preventing TB in children and adults. However, in countries of
higher-incidence it is typically regarded as a lower priority despite the substantial yield of TB
cases. This is due to limited resources and the substantial workload involved with treating
active cases [51].
Missed TB Prevention Opportunities
Once a TB control program has established a successful system that identifies and treats
active TB cases, expansion to prevention should be considered.

Previous retrospective

contact tracing research highlights the many missed opportunities for TB prevention.
Research has indicated that in order to achieve global TB control and eventual eradication,
strategies cannot be limited to only treating active TB cases. A model by Ziv et al., depicted
that in a scenario where 80% of active TB cases received successful treatment, at least 25%
of the recently infected population would require LTBI treatment in order to achieve eventual
TB elimination [55]. Dye and Williams highlight that while TB incidence per capita is
declining at a rate of 1% per year, population growth is at 2%. Consequently, the total
number of new TB cases keeps rising. These findings underscore the need to improve global
TB control strategies that go beyond treating infectious adult cases [56].
Limitations of Contact Tracing
While contact tracing for identifying active cases and LTBI is beneficial to individuals, in
settings of limited resources, it is impossible to investigate everyone that is at risk for
infection. Therefore, contact tracing and LTBI treatment must target specific at risk groups.
Factors contributing to being at risk for LTBI and active disease include being the contact of
smear positive cases, a recent contact (typically household contact), and age (<5 and young
adults at higher risk). By determining the proportion of contacts that become cases one can
24

make a preliminary evaluation of a clinic’s performance in identifying and treating active TB
cases and examine what opportunities exist for incorporating early LTBI treatment into the
control system.
2.4 IPT
Introduction to IPT
The most common preventive treatment for LTBI and those at risk for LTBI is isoniazid
(INH). INH is a bactericide that is administered orally and at a low cost [57]. It acts to
change TB bacillus’ metabolism, inhibiting the bacilli’s ability to replicate and destroy the
immune system [58]. Studies conducted in Alaska showed the protective effect of IPT lasted
19 years, providing evidence that reduced risk of TB from IPT is lifelong [59]. A U.S. Public
Health Service trial involved 2750 children with asymptomatic TB infection given IPT.
During a 10 year follow up period, the authors found an 88% reduction in TB cases when
comparing the group receiving IPT with those receiving a placebo [60]. Of the medical side
effects reported from preventive treatment, the greatest concern is INH-induced hepatitis.
However, the low probability of INH-induced hepatitis in young patients makes it a very low
risk side effect for IPT in child case contacts [61].
IPT for Children
IPT for at least six months effectively prevents progression to disease in 69-93% of infected
children [47]. WHO and the International Union Against Tuberculosis and Lung Disease
Guidelines for Preventive Therapy state that it is necessary to screen a child that is exposed to
a smear positive case for symptoms of TB.

All children suspected of TB should be

investigated and those with TB given full treatment. After exclusion of TB, all the remaining
children and the asymptomatic child contacts should be placed on IPT due to their increased
risk of developing TB [37].
Barriers to IPT Implementation
Limited Resources
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Most endemic areas do not have the capacity to follow current WHO guidelines regarding the
provision of IPT for children.

Studies have reported the capacity for such preventive

measures are limited due to the huge burden of adult TB and resource constraints that inhibit
the documentation and diagnosis of childhood TB [9]. IPT has also been criticized because it
diverts greatly needed resources away from treating those already sick to those who are
infected [62]. However, effective TB control will require expanding efforts from treatment
of active disease to prevention in those at risk of progressing to disease.
INH Treatment Adherence
A significant issue is compliance with IPT. Poor compliance impacts IPT’s efficacy and
risks development of resistant strains of M. Tuberculosis.

In order for IPT to be effective,

80% of the dose needs to be taken [63]. An Australian study on compliance rates of IPT in
six year olds found that only 54% collected all 6 months of IPT [64]. In South Africa, close
to 80% of household contacts under 5 years old either received no preventive treatment at all
or showed very poor adherence (less than two months) [65]. Researchers in South Africa
also found adherence to IPT to be much less than adherence to full anti-TB treatment (44%
vs 83%). Those on anti-TB treatment where 6.8 times more likely to complete it than
children receiving IPT (95%CI 2.6-13) [66].
Drug Resistance from IPT
Due to difficulties diagnosing active disease in children, there is a risk of prescribing IPT to
children with active disease. This could contribute to the development of drug resistance.
However, children typically have pauci-bacillary disease and consequently, a reduced chance
of acquiring random INH resistance. Also, when children receive IPT they are seen regularly
for six months. If TB symptoms appeared, HCWs would likely recognize the onset of TB
disease and place the child on anti-TB treatment. Furthermore, children rarely contribute to
disease transmission within the community as they do not typically have the infectious smear
positive cases, so they would be unlikely to spread any resistant strains if resistance was
acquired [65].
Missed Prevention
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Reasons for not implementing a preventive TB program that targets child case contacts
include difficulties with screening children for active TB, a high risk of re-infection, and low
adherence [9, 66, 67]. In fact, when screening programs are implemented, the outcomes have
been less than optimal.

Non-compliance with screening measures has occurred at both

patient and health service level. This non-compliance is likely to be influenced by external
factors such as limited resources in the clinic and economic situation of TB patients’ contacts
[68, 69].
2.5 Screening Compliance
Successful screening participation and IPT requires patients and child guardians to adhere to
the recommendations of health services to return for screening. However, research has
identified unacceptably low screening participation rates in both high and low burden settings
(see Tables 3 and 4). In Malawi, only 9% of child contacts were screened for TB [70]. In
another study in Malawi, Nyirenda et al. found that child attendance for screening at a TB
clinic only represented 7.7% of adult TB cases [54]. The study did not identify the number of
child contacts that would be eligible for screening, but estimated that only 8% of households
with a TB case returned with a child. A study in South Africa utilized a facility audit of
records, diagnostic aids and a questionnaire given to nurses, and showed only 22.6% of child
contacts of TB cases under went screening [71]. Another study in South Africa found only
21% of eligible contacts had documentation for TB screening and IPT[72]. Research in
Thailand reported 52% of eligible child contacts were brought to the clinic [73]. In a rural
province of Lao PDR none of the 148 contact child contacts received IPT [53].
Screening rates have also been examined in developed countries. Case contacts’ compliance
with screening guidelines was investigated in a multi-site study conducted in five US states.
In this large retrospective study only 55% of contacts completed screening.

However, for

the <15 years old contacts screening compliance was considerably higher at 76%. For those
exposed to a sputum smear positive case the proportion screened was 74% [74]. When a
pediatrician in Canada was diagnosed with TB, investigators reviewed the proportion of the
pediatrician’s child patients that underwent the requested screening. Over 30% of child
patients did not present for screening [75]. The varied screening rates described leads us to
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question why are screening rates of contacts so low especially in developing countries. We
describe several explanations from the literature below.
Informing Cases About PT
One explanation for the low screening rates is that HCWs are not informing TB cases about
screening contacts and IPT. Contact prevention fails when health providers do not tell TB
cases that IPT is available for their child contacts. A cross-sectional survey conducted in all
44 hospitals managing TB in Malawi reported that only 21% of adult TB patients with young
children were informed about the necessity to screen children for TB [70]. While the study
did not examine reasons HCW may not have informed the patients about child contact
screening, the survey depicts a grim situation where large numbers of children at high risk of
TB infection are not being evaluated, resulting in many missed opportunities for TB
prevention and additional case finding. Researchers in India found that only 27% of source
cases had been informed about the IPT provision for contact children [76]. Explanations for
why families were not informed about IPT concluded that many HCWs were not aware of the
importance of contact screening and national IPT policies [76].
Diagnosis Difficulty
The difficulty of diagnosing TB in children often limits health providers’ ability to
successfully screen many child contacts. Zachariah et al. investigated IPT initiation in child
household contacts under six years old in Malawi. Visits to these children’s homes identified
them as likely candidates for IPT; however, they are still required to make hospital visits to
receive a CXR in Malawi. Only 39% of contacts identified as those eligible for IPT or antiTB treatment went to the hospital for CXR. The major reason given for not going to hospital
for screening was that household members could not afford transport costs [68]. Of those
who received a CXR, another 40% dropped out of the study because radiological findings
could not be obtained in a timely manner. According to the authors, these delays occurred
due to the lack of adequate equipment and trained technicians in this resource-poor setting
[68]. The resource intensive diagnostic procedures for childhood TB makes screening for TB
difficult and expensive.
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An audit of a screening program in Australia found that while 75% of TB case contacts were
screened, only 40% of contacts were screened appropriately [77]. While conducting this
evaluation researchers found that health providers were using outdated screening guidelines
from the 1960s. In this setting, health providers’ compliance was shaped by the operational
shortcomings of the screening program that struggled to accurately diagnose patients.
Prescribing IPT
Another explanation for low successful screening rates is that HCWs may not comply with
guidelines for prescribing IPT. In a study of adherence to unsupervised IPT in South Africa,
researchers found in addition to the very poor adherence that almost 24% of eligible children
were not offered IPT [65]. A Canadian study evaluated physician compliance rates in
following IPT guidelines for four at-risk groups. Investigators found only 75% of those
eligible were given a TST, and only 73% of those who met the American Thoracic Society’s
guidelines for IPT were prescribed IPT by their doctors [78].
A Canadian study of a school screening program found that of students who both saw a
physician and were eligible for IPT by Canada’s NTP standards, only 44.3% were prescribed
IPT [79].

The most common reason that physicians gave for not prescribing the INH was

they attributed the positive TST in IPT eligible patients to the BCG vaccine [79].
Poor documentation of IPT makes it difficult to determine whether the failure to comply with
guidelines is an issue of staff training or operational. In a rural province of Lao PDR none of
148 contact children received prophylaxis while LTBI prevalence for all contacts (adult and
children) was 31% [53]. Researchers emphasized this situation is a result of poor knowledge
about the national guidelines for IPT; however, it is unlikely that a rural TB clinic would be
well-equipped to conduct thorough contact tracing and have the means to provide IPT for
children.
Contact screening, a complementary diagnostic aid, is frequently under-utilized. The ability
of health providers to provide screening to child case contacts is dependent on staff
compliance with screening guidelines. While there is little debate over IPT’s benefit for
children in close contact with smear-positive TB cases, research has reported limited
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enthusiasm for IPT by TB control staff members.

Staff members have not viewed IPT as

essential or necessary for TB control despite the provision of IPT in NTPs and WHO
guidelines [80, 81]. However, few studies have examined staff compliance with screening
guidelines.

Those studies that have investigated health care staff’s compliance with

screening have found that there is a significant gap between policy and practice in many TB
settings.
There are examples of successful TB screening programs. A U.S. study investigated factors
influencing screening participation of Mexican migrant workers.

The researchers explored

variables identified from the Health Belief Model through a questionnaire and screening
program.

They found that intention to take part in screening was highly correlated with

actual participation [82]. However, the study is very limited in its relevance to this project. It
did not investigate screening of contacts.

The screening program was made available at

migrant camps and could not be applied to migrant workers who have to seek out health
services for screening. The study, however, showed how a geographically and culturally
appropriate screening program can have high participation rates. This suggests that barriers
to screening compliance are less behavioral and more structural.
Risk Factors for Screening Compliance
Literature searches found only one study that evaluated specific risk factors for screening
non-adherence in TB patients’ child contacts.

This cross-sectional survey conducted in

Thailand used medical records, a structured questionnaire, and in-depth interviews.
Researchers investigated how TB cases who brought their children in for screening differed
from TB cases who did not return with their child contacts. Only 52% of eligible child
contacts were brought to the clinic, with time availability and distance reported as top reasons
for non-compliance [73]. While researchers concluded TB patients and guardians must be
educated about re-infection, the study did not investigate how health services involved may
have influenced patient’s compliance. For instance, time availability was the most frequently
cited barrier for not bringing children in for screening, but no information was given on the
clinic’s operational hours. The findings prompt further research to provide a comprehensive
understanding of the clinic’s operations.

30

When researchers examine the concept of compliance to health advice, they often assume all
patients are capable of compliance. However, medical anthropologists have explained that
this definition of adherence is misconstrued. Many patients cannot adhere to TB screening
guidelines because of economic circumstances or difficulty accessing health services [69].
Therefore, investigating the underlying mechanisms contributing to poor rates of screening
can guide interventions to improve compliance at the patient level.

The availability,

operations, and knowledge of health services are likely to have a significant influence on
patients’ participation to screening.
Conclusion:
Adherence to screening guidelines by health services and case contacts are a prerequisite to a
successful TB prevention program. However, studies reporting on the poor rates of screening
in multiple settings and poor IPT services indicate that screening non-compliance is a major
barrier to successful child contact management programs. The current practices may have
evolved as a consequence of inadequate training for IPT, unwarranted negative perceptions of
IPT, or in conjunction with other operational shortcomings from within TB control systems.
Whatever the situation, the reasons for the gap between TB screening policy and screening
practices are likely to vary by setting. Understanding how screening practice has evolved will
offer opportunities for adjustments and improvements in TB prevention in child case
contacts. Research is needed to investigate how health services can provide more effective
screening and prevention programs to child contacts of TB cases.
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Table 3 Health Services Compliance with TB Screening

References
Country
Developing Countries
Van Wyk. et
South
al.2010[72]
Africa

Study Population

Sample Size

Methods

Significance of Findings

All adult TB cases and
household contacts

100 TB Cases
227 Contacts
(30 <5 years old)

Used a TB case extraction
tool of sequential records
to document
characteristics, TB
screening, IPT delivery,
and disease status.
Examined TB treatment
registers and individual
treatment cards
interviews and FGDs to
investigate awareness
about TB control, and IPT
policies
Patients and contacts
investigated and screened

Only 21% of eligible <5 contacts had
documentation for TB screening and
IPT.

Banu Rekha
VV. et al.
2009 [76]

India

Retrospective PTB
cases and child
household contacts

253 PTB Cases
220 Contacts

Nguyen et al.
2009 [53]

Lao
PDR

Vellema et al.
2008 [71]

South
Africa

Retrospective PTB
cases and their child
and adult contacts
Government PH
Facilities, Health
workers, PTB cases
with child contacts

Marais et al.,
2006 [65]

South
Africa

Adult PTB Index Case
Household child
contacts <5

72 TB Cases
317 Contacts
(148 children)
62 Facilities
62 Health
workers
491 TB case
records
217 Index Cases
229 child
contacts

Nyirenda et
al. 2006 [54]

Malawi

Registered ss+ve PTB
adult cases and child

1438 cases
146 child
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Cross-Sectional study by
questionnaire and audit

Prospective study contacts
screened for TB and given
unsupervised INH PT
Retrospective audit of
proportion of ss +ve PTB

No documentation to see those who
completed IPT
14% (31/220) <14 contacts screened for
TB
19% (16/84) < 6 contacts initiated on
IPT
27% (25/84) of patients with<6 contact
informed about IPT provision
Awareness about infectiousness for TB
low for patients 31% and contacts 31%
No children placed on IPT
Child contacts of only 22.6% (111/491)
of TB cases were screened.

20% completed >5 mo IPT
80% received no IPT or showed very
poor adherence (less than two months)
24% of contacts not offered IPT
Child attendance represented only 7.7%
of adults

contacts brought for
screening

contacts

cases who have children
screened

Zachariah et
al. 2003 [68]

Malawi

PTB Cases &
Household contacts
including <6 child
contacts

198 Cases
985 Contacts

Cross-sectional study,
conduct PCF and ACF for
TB case contacts

Claessens et
al. 2002 [70]

Malawi

Malawi hospitals,
ss+ve adult PTB cases,
child household
contacts <5

44 Hospitals
267 Patients
365 Child
contacts

Cross-sectional survey of
hospitals where TB
registration/treatment
takes place. Analyzed
treatment cards and
conducted patient
interviews

Contacts of ss+ve PTB
cases

231 Cases
783 contacts

Estimated effectiveness of
screening program through
incidence of contacts that
become notified cases
Retrospective evaluation
of hospital records of all
tuberculin reactors in a
community based
screening program were
used from 1987 to 1991.
Determined costs for
screening using survey
records
Cross-sectional survey of
school screening program

Developed Countries
MacIntyre
Australia
and Plant
1998 [77]
Adhikari and
Mezies, 1995
[78]

Canada

Population
recommended for TB
screening from 1987 to
1991

10,240

Yuan et al.
1995 [79]

Canada

Students eligible for
TB Screening

1775 Students
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Lower attendance for contacts of male
source cases. 4.5% for males vs 12%
females (OR=0.36, 95% CI 0.23-0.55,
p<0.001).
PCF 0.19% vs ACF 1.74 % (p=0.01)
17% of child contacts received INH in
PCF
22% of child contacts received INH in
ACF
21% (56) of adult patients with child
contacts informed about screening.
Of child contacts, 9% (33) screened, 6%
(23) received IPT, and 2% (6) anti-TB
treatment.

Only 42% of contacts were screened
properly.
Rate of TB in contacts 511/100 000
6/8 Incident TB cases preventable
Only 75% were tuberculin tested of those
eligible
Of those who met ATS guidelines for PT
only 73% were prescribed therapy by
their physicians.

40.6% of those eligible screened
44.3% of those with TST reactions
prescribed IPT

Hussain et al.
1992 [83]

34

UK

Index PTB Cases
Close contacts

101 Cases
611 Contacts

Review records of TB
case contacts at tracing
clinic and compared their
practice with BTS
recommendations

139 contacts should not have been
screened

Table 4 Patients and their Contacts' Screening Non-compliance

Authors,
Date
Becerra et al.
2005 [84]

Location
Peru

Study
Population
Household and
community
contacts of active
PTB cases

Sample Size

Methods

Significance of Findings

1,094 contacts

Assessed ACF in
contacts and compared
against PCF.

TB prevalence detected through both ACF and
PCF 0.91% (914 per 100,000) significantly
higher than just PCF 0.18% (183 per 100,000;
p= 0.02).
RF for ACF diagnosis compared to PCF:
age >55 years (OR= 5.5, 95% CI= 1.2- 22.8)
Female (OR= 3.9, 95% CI= 0.99-22.3)

Tornee et al.
2005 [73]

Thailand

ss+ve PTB Cases
and household
contacts

325 Cases

Zachariah et
al. 2003 [68]

Malawi

ss+ve PTB Cases
& Household
Contacts

189 Index Cases
985 Contacts

Reichler et
al. 2002 [74]

USA

Active PTB Cases
Contacts

349 Cases
3824 Contacts
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Cross-sectional study at
TB clinic. Reviewed
TB cases medical
records Interviewed
patients who brought
contacts and who did
not bring contacts
Cross-sectional study,
conduct PCF and ACF
in contacts of TB cases
through interview
administered
questionnaire
Retrospective study
examined medical
records in cases in 5

52% of eligible patients brought household
contacts
Screening adherence associated with high
perceived susceptibility (OR=2.90, 95%
CI=1.18-7.16), low perceived barriers (OR=
4.60, 95% CI= 1.99-10.60), short distance to
clinic (OR=11.47, 95% CI=4.57-28.79)
Few children received INH from both PCF
and ACF (17 and 22%). Major reasons for
drop out were delays and transport costs
associated with CXR.
55% of contacts completed screening
76% of close contacts <15 yo screened vs 65%
older groups (p<0.001)

U.S. states.
Brassard et
al. 2000 [75]

Canada

<5 patients of a
paediatrician
diagnosed with
TB

456 patients

Poss, 1998
[82]

USA

Migrant
farmworkers
eligible for TB
screening.

206 workers
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Contacted all of the
paediatrician’s patients
he/she saw during
infectious period for TB
screening
Prospective study,
examined screening
compliance and risk
factors

31% did not show up for TB screening
evaluation
43% of exposed children completed screening
Intention to participate strongly correlated
with actual participation (r=0.84, p<0.01).
72% completed screening

2.6 Cost Assessment of INH Preventive Programs
In limited resource settings, the cost of an intervention influences its incorporation into health
providers’ practices. Both children’s families and health providers incur costs for a child
screening and IPT program. Previous research has examined the costs of screening and IPT
[50, 85-87]; however, costs are unique to each setting. IPT has been described as a costeffective intervention for preventing TB in several countries and for various high-risk
populations such as those with HIV, drug users, and close contacts [85, 88, 89].
The cost effectiveness of a PT strategy is influenced by 1) the risk of TB in the population
being screened and 2) the rate at which the screening goal, prevention, is accomplished [50].
As children who are case contacts for TB are at very high risk of infection and progressing to
disease, screening this group should be highly cost-effective.

However, several factors

previously discussed can greatly reduce cost effectiveness: poor participation by patients,
physician non-compliance with IPT guidelines, and operational shortcomings in the
prevention program that limit health facilities’ ability to initiate TB contacts on IPT. In
MacIntyre et al.’s study, the sensitivity analysis showed that cost effectiveness of IPT
decreased with decreased rates of referral and IPT [77]. Information gathered about screening
costs to both patients and clinics should be considered alongside the actual practice of
screening in terms of the proportion of eligible patients and health staff willing to utilize the
service.
It is important to understand the costs to patients who would utilize a screening program.
Those on a fixed, limited income may be unlikely to bring healthy children to a clinic for
screening.

However, if costs of screening are defrayed or an economic incentive for

participation in screening is provided, such interventions could potentially increase screening
compliance. Previous research reported an increase in return for reading of TST when an
economic reward was given [90].
2.7 Health Needs Assessment and Mixed Methods Research
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Research that assesses how TB clinics can improve access to IPT and treatment for children
in endemic TB places is needed. This requires but is not confined to an understanding of the
enabling and limiting factors involved with screening child contacts. As previous research
demonstrates, compliance with screening guidelines needs to be improved. MacIntyre and
Plant conducted a thorough evaluation of an Australian TB screening program.

Their

research findings showed the many aspects of a TB screening and prevention program that
need to be functioning effectively to achieve the desired result: TB prevention. Figure 3 is a
model adapted from MacIntyre and Plant [77]. This model shows where missed prevention
opportunities can arise in a childhood TB screening and prevention program. Each level is an
essential part of the prevention process.
In low prevalence countries, such as Australia, resources are available to emphasize
identification and treatment of LTBI in addition to case finding by contact tracing. However,
for reasons previously described, high prevalence settings should and need to incorporate an
effective child screening program into their TB control activities.

A way to explore the

many facets of child contact management is through the adoption of a Health Needs
Assessment (HNA) as described in this thesis.
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Notified TB Case

Child Contacts of TB
Case Identified

Not Identified

Case Informed about
Child Contact Screening

Not Informed

Primary Care Giver (if not
case) Informed about Child
Contact Screening

Not Informed

Child Contacts Return
for Screening

Did Not Return

Child Contacts
Complete Screening

Did Not Complete
Screening

Infected Child Contacts
Identified

Not Identified

Child Contacts Eligible
for IPT Referred

Not Referred

IPT Given

TB Prevented in
Contact

Not Given

TB Not
Prevented

Figure 3 Missed Opportunities for TB Prevention
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Prevention in Child Contact Screening
Several problems can co-exist in preventing TB screening in child contacts.

Few research

studies have thoroughly investigated all systematic barriers to preventive treatment programs
in developing countries and applied findings to identifying, developing and evaluating
potential interventions. The research programme in Bandung incorporates a HNA approach
to address problems in the implementation of a child screening IPT program in a highprevalence TB setting. This approach is designed to show all problems that are preventing
the desired health outcome from being achieved. We use both quantitative and qualitative
research techniques to identify risk factors for screening non-compliance and explore
perspectives of TB patients and health providers involved with prescribing IPT. As one part
of a larger ongoing body of work, the findings of this thesis will be applied to offer
recommendations for improving TB prevention that better meet the needs of child case
contacts.

Background Literature in Indonesia
There is very little published literature on TB prevention in Indonesia. No articles were
located in peer-reviewed journals that focused on TB contact tracing or screening for
childhood TB.

Previous studies have addressed issues of adherence to IPT in Indonesia,

delayed treatment, and patient’s perspectives of TB service access [91-93]
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3.0 Methods
3.1 Overall Study Aims and Design
This study was a situational analysis that assessed child case contact screening practice at a
lung clinic in Indonesia.
The specific research questions were:
•

How many children should be considered/screened for prophylactic treatment at the
clinic?

•

What proportion of children actually return for screening?

•

What are the specific factors associated with failure to be screened?

•

What do clinic staff members identify as inhibiting factors to TB prevention?

•

What are the costs of a functional prophylactic treatment TB program to children
<15/their families and BBKPM?

•

Do the clinic information systems yield expected results on the incidence rate of
progression to TB disease in case contacts?

3.2 Description of Study Site
Bandung, is located in West Java, Indonesia. The city’s metropolitan area has approximately
6 million inhabitants [1]. The predominant ethnic groups are Sundanese, Javanese and
Chinese. The study site was centrally located in central Bandung at BBKPM, a community
outpatients lung clinic. The site is a public facility that sees approximately 3000 new patients
with TB a year and 12000 total patients. BBKPM provides diagnosis and treatment for TB,
HIV testing, and treatments other lung diseases in an out patients setting such as pneumonia.
There is also TB education services and a DOTs clinic. There are approximately 108 PKMs
that feed into BBKPM. The clinic has ten doctors, five specialists, and twenty-three nurses.
In 2010 BBKPM diagnosed 597 child TB cases and 1,949 adult TB cases.
Case recruitment took place at BBKPM from January 2011 to May 2011. During study
recruitment BBKPM was also host to another study, a Randomized Control Trial, which
compared the cumulative incidence of confirmed active TB between groups undergoing two
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different treatment regimes [94].
Ethical Approval
The study was approved by the Lower South Regional Ethics Committee of New Zealand
and the Health Research Ethics Committee of the Medical Faculty of Padjadjaran University
in Bandung, Indonesia.
3.3 TB Case Recruitment
All adult TB cases were recruited from BBKPM’s tuberculosis out-patient clinic between
January 2011and May 2011.
Eligibility criteria for TB cases with child contacts:
-

Have TB confirmed by a sputum smear positive test

-

Be aged 15 years or older

-

Receive their treatment at BBKPM or a PKM

-

Live with a case contact under 15 years of age who had not been previously treated
for TB

-

Provide Informed Consent

Study nurses working at the children’s DOTS clinic during the study duration were
responsible for mentioning the study to confirmed adult TB cases. Where appropriate, study
nurses recorded reasons for eligible patient’s refusal to participate in the study. BBKPM
records were reviewed to determine how many eligible cases were interviewed.

Any

discrepancy was recorded in an interviewer’s logbook for the reasons why patients did not
consent for interview. Study nurses referred eligible cases to study interviewers who
interviewed participants in a private room at BBKPM. The questionnaire was read to TB
cases in Bahasa Indonesia. The interviewer gave TB cases instructions to return to the clinic
with their child contacts for screening. If child contact(s) presented to BBKPM as requested,
they were considered compliant to screening recommendations. TB cases’ child contacts that
did not return to BBKPM were defined as not adhering to screening recommendations.
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3.4 Risk Factor Assessment by Questionnaire
A questionnaire was developed to formally evaluate factors associated with failure to adhere
to screening for all children <15 living with ss+ve adult TB cases. The questionnaire was
administered to eligible TB cases on the day they were diagnosed with ss+ve TB at BBKPM.
The questionnaire was prepared in English and then translated into Bahasa Indonesia. It
inquired about the following details:
Demographics:
The questionnaire collected basic demographic information including age, sex, ethnicity,
religion, education, and occupation.
Household Characteristics:
This included questions about the head of the household, number of people in the household,
household income, and household assets. These questions were revised from Tekle et al. [95]
and the Grameen Foundation [96]. Since half the households did not know their income
(53%) we also reported on asset-based measures of income levels.

We used the PPI

(Progress out of Poverty Index) developed by the Grameen Foundation for Indonesia to
evaluate household risk of being at poverty lines. This measure included assessment of
building materials, water sources, assets owned, and number of working adults in the
household. We calculated a score for all households, and divided households whose scores
fell into either the lower asset group, the middle, or higher asset based scores.
Child Contact Characteristic:
We asked the age, sex, and school status of all child contacts living with TB cases.

In

addition we asked about the case’s relationship to the child contacts, their feelings on having
the child screened for TB, and any symptoms the children may have experienced in the past
two weeks.
Health Seeking Behavior:
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This information included factors that delayed cases from seeking treatment and enabling
factors such as transport time and mode to reach the clinic. These questions were modified
from studies by Santha et al.[97], Liefooghe et al. [98], and Leung et al[99].
Response to Diagnosis:
These questions were designed from Bam et al. [100], Comolet et al. [101], and Liam et al.
[102] to assess cases’ thoughts on how they came to have the disease and outlook on their TB
case status.

3.5 Screening Child Case Contacts
Nurses documented the number of recruited child contacts who returned and the number of
child contacts that did not return to BBKPM for screening. Child contacts who came to the
Poly Anak clinic were screened for TB using BBKPM’s standard guidelines for diagnosing
childhood TB. Screening guidelines at BBKPM dictate that child contacts be given a TST
and have clinical symptoms evaluated. A CXR is given for confirmation of TB status.
Nurses evaluated children’s symptoms for TB. Children were given a tuberculin skin test
using the Mantoux method, injecting 0.1 ml of 2 tuberculin units (TU) of purified protein
derivative (PPD) intradermally into the child’s forearm. Children were required to return to
the clinic for results to be read 48-72 hours later. Children were then given a CXR at the
clinician’s discretion. The CXR was evaluated for evidence of TB. Children who met
BBKPM’s criteria for TB diagnosis were given full anti-TB treatment. Children that were
not diagnosed with TB were placed on IPT or given no IPT.

3.6 Staff Interviews
BBKPM staff members were recruited to participate in qualitative interviews to evaluate the
opinion of HCWs regarding screening of child case contacts and provision of IPT. Staff
members were considered eligible if they had worked at BBKPM for at least one year and
were involved in TB child contact case management.
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The research team selected 10 staff

members (5 nurses and 5 doctors) to participate in the study. Information sheets were
provided and consent forms were obtained from all staff. The interviewer collected
demographic information upon recruitment. The interviews addressed topics of acceptability
of IPT, potentials costs and barriers for a screening program, and perspectives on active case
finding. Interviews took place at BBKPM in February 2011 in a private room. Interviews
were recorded, transcribed, and then translated from Bahasa Indonesia to English.
3.7 Cost Assessment
We conducted a cost assessment for child screening program at BBKPM by calculating the
recurrent costs associated with screening. This was done for both the clinic’s and patient’s
perspective. To determine the costs of child screening for the clinic we determined the
personnel costs, the costs to purchase required medical supplies, and costs of the
pharmaceuticals.

Information was gathered from the accounting and billing records at

BBKPM. For patient costs we calculated transport costs, consultation, and medical expenses
paid (for TST and CXR). Information regarding patient costs for transport was collected
from the main questionnaire given to TB cases with child contacts eligible for screening.
These costs were calculated and reported as a proportion of TB case household’s median
monthly income.
3.8 Contact Tracing Methods
To evaluate the proportion household contacts that become TB cases themselves, according
to routinely available information, an electronic database was created from TB case medical
records. Electronically available was the diagnosis details of all TB cases including their
address, diagnosis date, and sputum smear. However, household contact details for TB cases
were not available electronically. So, a trained member of BBKPM’s medical records staff
entered 969 consecutively diagnosed TB cases’ household contacts into an ACCESS
database.

These TB cases were registered at BBKPM in 2007. Information was entered

about contacts’ names, ages, and sex. We compared household contact details with records of
child and adult TB cases. We examined case records from 2007-2009 to determine if any of
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the contacts became a TB case within two years following a household contact’s diagnosis of
TB.
To identify the proportion of contacts that progressed to cases, contact and case details were
compiled onto an Excel spread sheet. The spreadsheet was sorted by contact and case names
first. We then sorted by similar ages (within a three year bracket). Any similarities were then
sorted by case address. Those residing at similar addresses were investigated further to
confirm if the case was a previous contact. In instances where name and age match precisely
but address did not, we also examined them further, noting the possibility that contacts could
move addresses during the study period. We also used first matching addresses of contacts
and cases. There was a potential for errors when entering case and contact names and ages,
so identifying contacts and cases with the same address helped determine the likelihood of an
error occurring in inputting contact names and ages.

Another tool we used was identifying

similarities in listed names of contacts. If a case and contact are from the same household
they will have the same or very similar list of contact names and ages.

This strategy

provided further confirmation that contacts and cases were from the same household or were
the same individual.
The number of contacts that progressed to cases was recorded. A true secondary case was
defined as a new case of TB that was registered more than two months after its index case. A
secondary case was considered to be co-prevalent if the contact was registered as a case
within the two month window of the index case’s register date. If two cases from the same
household were registered on the same day, the smear-negative case was considered coprevalent. If cases were both registered on the same day and were the same smear status, a
coin was tossed to determine which case would be co-prevalent for the purposes of the
analysis. The incidence rate of progression to disease in the contacts was compared to the
expected proportion from published studies.
3.9 Data Management and Statistical Analysis
The questionnaire for TB cases was checked for completeness and then double entered and
validated in Microsoft ACCESS. Statistical analysis was conducted using STATA software,
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version 11.1 Univariate analysis was performed using Chi-Square Test to assess association
between independent variables and household child contact screening presentation. We
controlled for household clustering using the cluster tool in STATA for every independent
variable and outcome (child contact screening presentation). Odds ratios and their 95%
confidence intervals (CI) were calculated. A priori categories were based on local

understanding (i.e. income and transport costs) and were checked to ensure that there
were reasonable numbers in each category overall before proceeding to analysis.

For multivariate analysis we considered all variables that were significant or close to
significant (p value <0.1) from the univariate analysis.

For each of these variables we

identified potential confounders by running multiple logistic regressions. We did this for
each variable with p= <0.1 and each

potential confounder individually, noting that a

potential confounder was expected to fulfill a criterion of being a logical possible confounder
for a particular variable in relation to the outcome (child returning for screening).

If the

adjusted OR (AOR) changed by more than 10% from the unadjusted OR in this logistic
regression, we determined the potential confounder to be suitable for includsion in the multivariable model.

We recorded all confounders for each significant variable.

We then

performed a multivariate analysis for each signicant variable with the confounders to produce
final adjusted ORs.
Data collected from interviews with BBKPM staff were reviewed and analyzed using
thematic content analysis to understand health providers’ perspectives on active case finding,
child screening, and IPT. Interview transcripts were examined and a coding sheet was
developed. The interview transcripts were coded. Those with similar or related codes were
sorted into groups or themes.

From these codes, interview themes were determined.

Interview transcripts were continually re-examined and the code continually modified.
We analyzed the risk of contacts progressing to TB. We determined the person years of all
subjects in the study from the time they were first identified as a contact to their own TB
diagnosis. For contacts not identified as becoming a TB case the study time was restricted to
their index cases’ diagnosis date to December 31, 2009. We determined the Incidence Rate
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(IR) and the Incidence Rate Ratio (IRR) for TB contacts becoming TB cases. We determined
an IRR using the number of secondary cases and number of person years for contacts with a
smear positive index case and those with a smear negative index case.
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4.0 Results
4.1 Child Screening Results:
TB Case Participation
101 TB case participants were interviewed. One interview was excluded from analysis
because the TB case was aged 14. Of the 180 child contacts, three did not meet the age
requirements. Consequently, 100 TB cases and 177 eligible child contacts who had not been
previously diagnosed with TB were included in the study. From 177 eligible contacts,
eighteen (10%) returned.

Figure 4 lists the case recruitment process and reasons why

contacts were not considered eligible for the study and reasons why they were not
interviewed.

SS +ve
266

With Child
Contacts
192

Reasons Not Eligible
Child Exposed <1 week: 1
Patient Did not Come to Clinic: 4
Child Already Diagnosed with
TB: 5
Child <2 months old: 2
Participant on Medication: 1

Figure 4 Process of TB Case Recruitment
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Eligible
179

Interviewed
101

Reasons Not Interviewed
Left before Interview: 5
Had to Return to Work: 9
Too Tired: 3
Unknown Reasons: 61

!

Summary TB Cases
Demogaphic characteristics of TB cases are described below. The median case age was 31
yrs (95%CI: 29-32). The mean age of TB cases was 33. Approximately 50% were males.
The cases were predominantly Sundanese, Muslim and the majority had completed more than
primary school. Less than a third of cases were enrolled in the government’s free health
insurance scheme for the very poor (Gakin).

Table 5 Summary of TB Cases

Variable
Age
15-34
35-54
>55
Sex
Male
Female
Marital Status
Single
Married
Other
Ethnicity
Sundanese
Javanese
Other
Education
Primary School
Above Primary School
Religion
Muslim
Christian
Gakin Card
Yes
No
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N=177 (%)
115 (65.0)
45 (25.4)
17 (9.6)
89 (50.3)
88 (49.7)
36 (20.3)
118 (66.7)
23 (13.0)
156 (88.1)
16 (9.0)
5 (2.8)
53 (29.9)
124 (70.1)
174 (98.3)
3 (1.7)
49 (27.7)
128 (72.3)

Median (Range)
31 (15-73)

!

Child Contacts:
Of the 177 child contacts, we gathered demographic information on 155 child contacts.
Demographic characteristics of the eligible child contacts are described below. About 40%
of child contacts were aged five or below. The median age of child contacts was 7 (95% CI:
5.4-8). More male child contacts were recruited into the study. Half were in primary school
though a large proportion of child contacts were not yet eligible to attend school. Less than
half the contacts were children of the TB cases, and instead were related to the case as the
niece, nephew, sister, grandchild, etc (Table 6).
Table 6 Summary of Child Contacts (N=155)

Variable
Age:
<1
2-5
6-10
11-14
Sex
Male
Female
Education
Primary School
Other School
Not in School
Case’s Relationship to Contact
Mother
Father
Other

n(%)

Median
(Range)
7 (0.25-14)

15 (9.9)
49 (32.2)
55 (36.2)
33 (21.7)
87 (58.0)
63 (42.0)
71(46.7)
20 (13.2)
61 (40.1)
31 (21.8)
36 (25.4)
75 (52.8)

The most frequent TB symptom experienced by child contacts was a cough.

Other TB

symptoms that were identified by the TB case were night sweats, weight loss, and appetite
loss. None of the child contacts experienced any dizziness, chest pains, or fatigue (Table 7).
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Table 7 Summary of Child Contacts’ TB Symptoms (N=155)

Variable
Cough
Yes
No
Dizziness
Yes
No
Night Sweats
Yes
No
Chest Pains
Yes
No
Fatigue
Yes
No
Weight Loss
Yes
No
Appetite Loss
Yes
No
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N (%)
24 (15.5)
131 (84.5)
0 (0)
155 (100)
3 (1.9)
152 (98.1)
0 (0)
155 (100)
0 (0)
155 (0)
2 (1.3)
153 (98.7)
2 (1.3)
153 (98.7)

!
TB Case Characteristics According to Return Status (see table 8).
Demographics
The median case age for those who did not return with child contacts was 31 (95%CI: 29-32).
The median case age for those who returned with their child contacts was 27 (95%CI: 21-33).
Case age was not a significant factor for children’s return status. Children whose index TB
case was a female had 5.89 (95%CI: 1.4-24) times the odds of returning than children who
had a male TB case (p-value =0.013). There was not a statistically significant difference
between marital status in the two groups. Most child contacts belonged to TB cases who
were married in the returning and not returning group (p=0.391). Ethnicity was close to
statistically significant with the returning TB cases reflecting a much more ethnically diverse
population that the cases whose contacts did not return. Those belonging to the Javanese
ethnic group had six (95%CI 0.98-37) times the odds of returning with their children.
Education level of TB cases was not significant (p=0.818). Of those who returned, less than
17% of their index TB cases were on the government paid health insurance plan (Gakin)
compared to 30% of those who did not return. However, this was not a significant finding
(p=0.333). There were no significant differences in index cases’ return status according to
status in the household or number of eligible children (Table 8).
Transport Time
Transport time in both groups was similar. The median transport time was 30 minutes for
cases whose child contacts returned and for case without returning child contacts (p=0.995).
The median transport costs were 4500 IDR ($0.53) for returning child contacts. For non
returning child contacts, the median transport cost was twice as much: 9000 IDR ($1.06).
Transport costs represented a statistically significant finding (p= 0.026) with those child
contacts with TB cases that spent less than 5000 IDR (0.59 USD) being 5.13 (95%CI: 1.2-22)
times more likely to return than child contacts whose cases spent 5000 IDR or more (Table
8).
Income
The median income for households that had child contacts returning was 1,500,000 IDR
(176.22 USD) a month. Households in which child contacts failed to return to the clinic for
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screening had a median monthly income of 1,000,000 IDR ($117.48 USD). This variable
was statistically significant (p=0.029)

Child contacts who lived in households that earned

over 1,000,000 IDR or more a month were 12 (95%CI: 1.2-111) times more likely to return
than child contacts living in households that earned less than a 1,000,000 a month (Table 8).
A child having a TB case participating in another study increased the odds of returning 7.63
(95%CI 2.06-28) times, and this factor was included in multi-variable analysis as a potential
confounder (Table 8).
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Table 8 Analysis of TB Case Demographic & House Characteristics According to Contact Return Status

Variable

Return
N=18 (%)

Did Not
Return
N=159 (%)

OR (95% CI)

p-value

14 (77.8)
2 (11.1)
2 (11.1)

101 (63.5)
43 (27.0)
15 (9.4)

1.0
0.33 (0.07-1.69)
0.98 (0.10-9.23)

0.186
0.973

3 (16.7)
15 (83.3)

86 (54.1)
74 (45.9)

1.0
5.89 (1.44-24.04)

0.013

2 (11.1)
13 (72.2)
3 (16.7)

34 (21.4)
105 (66.0)
20 (12.6)

1.0
2.10 (0.38-11.53)
2.55 (0.31-20.96)

0.391
0.384

11 (61.1)
5 (27.8)
2 (11.1)

145 (91.2)
11 (6.9)
3 (1.9)

1.0
5.99 (0.98-36.66)
8.78 (0.68-113.87)

0.053
0.096

6 (33.3)
12 (66.7)

47 (29.6)
112 (70.4)

1.0
0.84 (0.19-3.74)

0.818

18 (100)
0 (0)

156 (98.1)
3 (1.9)

1.0
-

-

3 (16.7)
15 (83.3)

46 (29.9)
113 (71.1)

1.0
2.04 (0.48-8.58)

0.333

4(22.2)
14 (77.8)

55 (34.6)
104 (65.4)

1.0
1.85 (0.43-8.04)

0.411

4 (22.2)
14 (77.8(

67 (42.1)
92(57.9)

1.0
2.55 (0.44-14.54)

0.292

13 (72.2)
5 (27.8)

115 (72.3)
44 (27.7)

1.0
1.0 (0.21-4.71)

0.995

5 (35.7)
9 (64.3)

97 (74.1)
34 (25.9)

1.0
5.13 (1.21-21.72)

0.026

6 (33.3)
12 (66.7)

126 (79.3)
33 (20.7)

1.0
7.63 (2.06-28.27)

0.002

1 (11.1)
8 (88.9)

51 (60.0)
34 (40.0)

1.0
12 (1.30-111.20)

0.029

Age
15-34
35-54
>55
Sex
Male
Female
Marital Status
Single
Married
Other
Ethnicity
Sundanese
Javanese
Other
Education
Primary School
Above Primary
School
Religion
Muslim
Christian
Gakin Card
Yes
No
Case is Head of
Household
Yes
No
Number of Children
<15
3 or more
1-2
Travel Time to
BBKPM
!20 min
<20 min
Travel Costs to
BBKPM
!5,000 IDR
<5,000 IDR
Case in Another Study
No
Yes
Household Monthly
Income
<1,000,000
!1,000,000
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Asset-Based Indicators:
Table 9 lists all the measures included in the asset-based score. Each variable’s response was
given a numerical value, which was compiled to give a total index score for the household’s
risk of living in different poverty levels. The indicators on their own were not significant
between the groups (with the exception of household’s ceiling materials). The asset base
score was close to signficiant when comparing the medium asset group with the high asset
group (p=0.069). However, the overall p-value for asset groups was p=0.189. More than two
thirds of child contacts who returned to BBKPM lived in households which, according to the
PPI, had a high asset based income score. For households with children who did not return,
only 40% had a high income asset score. For the households that failed to have a child
contact return, a quarter of these households were classified with a low asset score. Using the
PPI, we estimated that 86.6% of households with a low asset base score lived on less than
$2.50 a day. !
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Table 9 Analysis of TB Case's Asset Measures According to Contact Return Status

Variable
Asset Income Score
Low
Middle
High
Children in School
Not All aged 5-18
All
Number of People in
Household
More than 6
6 or less
Number of People >11 with
Job
1
2 or more
Drinking Water Source
Well/Tap
Bought Water
Toilet Type
Pit
Flush
No Toilet
Ceiling Materials
Tiles
Tin
Other (Asbestos, Concrete,
Gypsum)
Floor Materials
Cement
Tile
Other (Wood, Earth, etc)
Household Motorbike
No
Yes
Household TV
No
Yes
Household Fridge
No
Yes
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Return (%)
N=18

Return (%)
N=159

OR (95% CI)

p-value

0
6 (33.3)
12 (66.7)

41 (25.8)
51 (32.1)
67 (42.1)

1.0
4.94 (0.52-47.04)
6.69 (0.86-52.03)

0.165
0.069

6 (33.3)
12 (66.7)

70 (44.3)
80 (55.7)

1.0
1.59 (0.36-7.02)

0.540

12 (66.7)
6 (33.3)

87 (54.7)
72 (45.3)

1.0
0.60 (0.14-2.64)

0.503

10 (55.6)
8 (44.4)

73 (45.9)
86 (54.1)

1.0
0.68 (0.18-2.57)

0.569

10 (58.8)
7 (41.2)

41 (29.1)
100 (70.9)

1.0
0.29 (0.07-1.22)

0.091

14 (77.8)
2 (11.1)
2 (11.1)

125 (78.6)
6 (3.8)
28 (17.6)

1.0
2.98 (0.88-10.11)
0.64 (0.12-3.38)

0.080
0.597

2 (11.1)
10 (55.6)
6 (33.3)

83 (52.2)
38 (23.9)
38 (23.9)

1.0
10.9 (1.93-61.79)
6.55 (1.16-36.86)

0.007
0.033

3 (16.7)
12 (66.7)
3 (16.7)

39 (24.5)
111 (69.8)
9 (5.7)

1.0
1.41 (0.16-12.2)
4.33 (0.36-52)

0.758
0.247

3 (16.7)
15 (83.3)

59 (37.1)
100 (62.9)

1.0
2.95 (0.72-12.16)

0.134

0 (0)
18 (100)

7 (95.6)
152 (4.4)

1.0
0.78 (0.09-7.15)

0.828

7 (38.9)
11 (61.1)

96 (60.4)
63 (39.6)

1.0
2.40 (0.66-8.67)

0.183
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TB Cases’ Health Seeking Behavior & Child Contacts’ Return Status
A greater proportion of returning TB cases were being treated at outlying puskesmases
(PKM) compared to TB cases who failed to return with child contacts (p=0.051). Child
contacts were 7.57 (95%CI: 1-57) times more likely to return if the case was being treated at
a PKM (Table 10).
TB cases who brought their child contacts back all reported that they were surprised and
worried about their own TB diagnosis. Feeling both surprised and worried increased the odds
of the child contacts returning by 9.54(95%CI: 1.3-73) times.
A higher proportion of returning child contacts had a TB case who was worried about
infecting others. More of the returning child contacts had cases that also believed that their
reason for the TB diagnosis was that they had spent time with another individual with TB.
However, this was not a significant finding when compared to non-returning TB cases
(p=0.101). The enabling and inhibiting reasons cited by TB cases for accessing BBKPM also
did not present a statistically significant difference between the returning and not returning
child contacts. Wanting to know the child’s TB status did not significantly increase the odds
that the child contact would return (Table 10).
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Table 10 Analysis of TB Case Health Seeking Behaviour According to Contact Return Status
Variable
Treatment Location
BBKPM
Puskesmas
Feelings on Diagnosis
Unsurprised and not
worried
Surprised and Worried
Biggest Diagnosis Worry
Damaged Health
Infecting Others
Other
Reason for TB
Spending time with TB
person
God’s Will
Other
Factor Helped Cases Seek
Treatment
Support from Family &
Friends
Wanted to Get Healthy
Factor Delayed Cases from
Seeking Treatment
Didn’t know where to go
Thought I wasn’t sick
enough
Other
Case Wants to Know Child’s
TB Status
No/Don’t Know
Yes
Suspected TB Before
Treatment
No/Don’t Know
Yes
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Return
N=18 (%)

Did not
return
N=159 (%)

OR (95% CI)

p-value

1 (5.6)
17 (94.4)

49 (30.8)
110 (69.2)

1.0
7.57 (1.00-57.6)

0.051

0 (0)

46 (35.9)

1.0

18 (100)

82 (64.1)

9.54 (1.25-73.2)

0.030

0 (0)
15 (83.3)
3 (16.7)

32 (20.3)
83 (52.5)
43 (27.2)

1.0
5.39 (0.72-40.47)
2.23 (0.13-38.93)

0.101
0.582

10 (58.8)

37 (25.9)

1.0

5 (29.4)
2 (11.8)

50 (35.0)
56 (39.1)

0.13 (0.07-1.79)
0.36 (0.06-2.32)

4 (22.2)

31 (19.5)

1.0

14 (77.8)

128 (80.5)

0.85 (0.14-5.07)

0.856

8 (44.4)
8 (44.4)

35 (23.0)
77 (50.7)

1.0
0.45 (0.11-1.83)

0.269

2 (11.1)

40 (26.3)

0.22 (0.02-2.04)

0.182

2 (11.1)
16 (88.9)

19 (14.4)
113 (85.6)

1.0
1.34 (0.15-11.96)

0.790

10 (55.6)
8 (44.4)

112(70.4)
47 (29.6)

1.0
1.91 (0.50-7.27)

0.345

0.215
0.300
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Child Contact Characteristics According to Return Status
From 177 eligible contacts, eighteen (10%) returned.

The median age for those who

returned was 5.5 years old (95%CI: 3-8.8), lower than the median age for child contacts who
did not return: 7 years (95%CI: 5.5-8). Child contact age did not significantly increase the
odds of the child being screened. Most children who were brought in for screening were
female. Female child contacts had 2.42 (95%CI: 0.98-6) times the odds of returning (Table
11). The TB case being the child’s primary care giver (PCG) was insignificant (OR 3.6,
95%CI: 1.0-12).
In the returning group, 50% of child contacts had experienced at least one TB symptom in
the past two weeks compared to only 13% for the non-compliant child contacts (p=0.004).
Having at least one TB symptom increased the likelihood of the child returning by 6.44
(95%CI 1.8-23) times (Table 11).
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Table 11 Analysis of Child Contact Characteristics According to Return Status
Variable
Child’s Age
<1
2-5
6-10
11-14
Child Contacts’ Sex
Male
Female
Child’s Education
Primary School
Other School
Not in School
Case’s Relationship to Child
Contact
Not a Parent
Parent
Case is Child’s PCG
No
Yes
Likely Person to Bring Child in
For Screening
Not TB Case
TB Case
Child Symptoms Reported
No
Yes
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Return
N=18 (%)

Did Not
Return
N=159 (%)

OR

p-value

1 (5.6)
8 (44.4)
6 (33.3)
3 (16.7)

14 (10.5)
41 (30.6)
49 (36.6)
30 (22.4)

1.0
2.73 (0.30-24.60)
1.71 (0.19-15.50)
1.4 (0.13-14.77)

0.370
0.631
0.780

7 (38.9)
11 (61.1)

80 (60.6)
52 (39.4)

1.0
2.42 (0.98-5.96)

0.055

8 (44.4)
2 (11.1)
8 (44.4)

63 (47.0)
18 (13.4)
53 (39.6)

1.0
0.83 (0.18-4.26)
1.19 (0.54-2.61)

0.869
0.667

6 (33.3)
12 (66.7)

71 (53.0)
63 (47)

1.0
2.25 (051-10.00)

0.285

7 (58.3)
5 (41.7)

105 (83.3)
21 (16.7)

1.0
3.57 (1.03-12.33)

0.139

8 (66.7)
4 (33.3)

85 (72.7)
32 (27.3)

1.0
1.33 (0.25-7.16)

0.741

9 (50.0)
9 (50.0)

116 (86.6)
18 (13.4)

1.0
6.44(1.83-22.66)

0.004

Multivariate Analysis of Risk Factors According to Child Return Status
Table 12 describes variables and confounders that were controlled for using a multi-variate
analysis. Sex of the TB case remained significant after controlling for confounding variables
(AOR 8.6, 95%CI 1.2-59). Ethnicity of child contact’s TB case became significant after
multi-variable analysis.
After controlling for confounding, lower transport costs were still significantly associated
with returning child contacts with an AOR of 8.9 (95%CI: 1.2-64). For household income in
the multivariate analysis the AOR was 18.84 and remained statistically signficiant (95%CI:
1.2-293). TB case’s PPI score lost significance after controlling for TB cases and child
contact’s gender. Treatment location lost significance in the multi-variable analysis (AOR
5.11, 95%CI: 0.4-72)
TB case’s feelings on their diagnosis lost significance in the multi-variable analysis. The
AOR was 5.15 (95%CI: 0.6-42). The sex of the child contact became significant (p=0.024)
after control for confounding (AOR 2.9, 95%CI: 1.1-7.2). The presence of TB symptoms in
increasing the likelihood of the child returning remained significant( p=0.003) in the
multivariate analysis (AOR 6.7, 95%CI: 1.9-24).
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Table 12 Multivariate Analysis of Significant Risk Factors According to Contact Return Status
Variable

Adjusted
OR

95% CI

p-value

Sex of TB Casea
Male
1.0
Female
8.58
1.2-59
0.029
Ethnicityb
Sundanese
1.0
Javanese
6.5
1-42
0.048
Other
10.0
1.2-81
0.031
Household Monthly
Incomec
<1,000,00 IDR
1.0
>1,000,000 IDR
18.84
1.2-293
0.036
Household Asset Base
Scored
Low
1.0
Medium
3.0
0.3-33
0.368
High
4.9
0.5-43
0.156
Travel Costse
<5000 IDR
1.0
>5000 IDR
8.9
1.2-64
0.031
Treatment Locationf
PKM
1.0
BBKPM
5.11
0.4-72
0.226
TB Case Feelings on
Diagnosisg
Not Surprised & Not
1.0
Worried
Worried & Surprised
5.15
0.6-42
0.126
Sex of Child Contacth
Male
Female
2.9
1.14-7.2
0.024
Child has TB Symptomsi
No
Yes
6.7
1.9-24
0.003
Factors included in Multivariate Analysis:
a
child having TB symptoms, case’s participation in another study, cause of TB
b
TB Case’s sex, child having TB symptoms, case’s participation in another study (any costs/income- makes OR
very small)
c
TB case’s participation in another study and TB case’s sex
d
TB case’s sex, child contact’s sex.
e
transport time, participation in another study, TB case’s worry about diagnosis, treatment location , case’s
feelings on TB diagnosis, sex of child contact
f
transport costs, child having TB symptoms, sex of TB case, transport time.
g
having symptoms, participation in another study and sex of TB case
h
TB case’s participation in another study
i
child’s age, household asset score, treatment location, and TB case’s worry about their TB diagnosis
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TB Diagnosis in Child Contacts
Of the eighteen returning child contacts who underwent screening most completed the
screening within one week of the TB cases diagnosis. Close to half of the child contacts were
diagnosed with TB and put on TB treatment.

Staff experienced difficulty interpreting the

CXRs. Three children did not receive any IPT (Table 13), although all three were 5 and
older.
Table 13 TB Diagnosis of Returning Child Contacts
Variable

Return
N=18 (%)

Return Time
<7 days
10 (66.7)
>7 days
5 (33.3)
TST Result
Positive
8 (47.1)
Negative
9 (52.9)
CXR
Positive
3 (21.4)
Negative
6 (42.9)
Could not be interpreted
5 (35.7)
Evidence of Hilar Adenopathy
Yes
1 (6.3)
No
8 (50.0)
Could not be Interpreted
7 (43.7)
Evidence of Lung Field
Changes
Yes
1 (7.7)
No
6 (46.2)
Could not be Interpreted
6 (46.2)
Treatment
TB Treatment
8 (44.4)
INH
7 (38.9)
No Treatment given
3 (16.7)
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Recurrent Clinic Cost for Child Screening
The recurrent costs of screening one child for TB were estimated to be 120,428 IDR from
combining the personnel and medical costs described in Tables 14 and 15. Assuming that
500 children <15 would be eligible for screening then the total costs incurred by the clinic for
one year of screening would be 60,214,000 IDR. ($7,002). Subtracting what patients pay to
the clinic in medical costs (90,000 IDR), the annual costs for screening would be 15,214,000
IDR ($1,769).
Table 14 Personnel Costs for Child Screening
Personnel
Medical Record
Staff
Doctors
Radiologists
Nurses
Pharmacists
Specialists
Counsellors
Registration Staff
Total:

Monthly
Salary (IDR)
1,850,350

Hrs Worked
(week)
32

Time Child Screening
(min)
2

Personnel Cost
(IDR)
481

2,827,200
1,843,350
2,123,400
1,884,550
2,114,000
2,120,050
1,988,500

32
32
32
32
32
32
32

15
15
6
20
15
20
4
97

5,521
3,600
1,659
4,908
4,129
5,520
776
26,594

Table 15 Medical Supplies Costs for Child Screening
Medical supplies:
Mantoux reagent
syringe
X-Ray Film
X-Ray Reagents
Iodine/Alcohol Swabs
Cotton Wool
INH for 6 months
Total

Costs/ child (IDR)
43,560
1,850
17,300
23,500
352
22
7,250
93,834

Patient Costs
We determined the amount paid by the patient when children are brought to BBKPM for TB
screening. Screening a child contact requires at least two trips to BBKPM. Each visit
incurred a 10,000 IDR administration fee per child. In our calculations we included the
median transportation costs from our study’s findings, which was 8000 IDR for each
roundtrip to BBKPM. We found the estimated costs for screening children to be 106,000
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IDR. This excluded the costs involved with treatment (full anti TB Treatment and IPT) and
opportunity costs from income lost..
Table 16 Medical & Transport Costs Incurred by Patients
Cost Component

Cost Type

Cost

Per Child (IDR)

Pre-diagnosis
Pre-diagnosis
Pre-diagnosis
Pre-diagnosis

Service
Service
Service
Transport

Consultation Fees
TST Cost
CXR Cost
Costs to Attend Screening

20000
30000
40000
16000

Post Diagnosis
Post Diagnosis

Transport
Service

Costs to Receive INH
Consultation Fees

40000
50000

Comparison of the estimated costs to screen one child (106,000 IDR) and the patient’s
monthly income (1,000,000), showed that patients would spend10% of their income on the
screening of one child.
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4.2 Qualitative Results
Results from interviews with BBKPM staff members are presented in this section. Table 17
describes the demographic characteristics of the interviewees.

Analyzed thematically,

interview findings depicted likely screening barriers experienced by both patients and health
providers.
Table 17 Characteristics of Staff Interviewees

Background
Characteristic
Sex
Male
Female
Age (years)
< 40
>40
Ethnicity
Sudanese
Javanese
Other
Job
Nurse
Doctor
Years at BBKPM
<5
>5

% (n)
10 (1)
90 (9)
50 (5)
50 (5)
60 (6)
20 (2)
20 (2)
50 (5)
50 (5)
50 (5)
50 (5)

Barriers to Screening at BBKPM
Patients’ Compliance
Box 1: Interviews: Patient’s Compliance
“They were told to bring their children to be checked. They said okay..okay..but they didn’t
come.”-Doctor, BBKPM
“Because, even after we approach them personally, they wouldn’t treat the disease
medically.” –Doctor, BBKPM
“The challenge is in applying it. From the practitioners, it’s possible to apply it, but from the
patients not every patient is willing to follow the procedure.” –Nurse, BBKPM
“The problem is patients’ insufficient knowledge about tuberculosis, their unawareness to
bring their family for tests, financial problems for transportation because of the far distance
from their houses to BBKPM.”- Nurse, BBKPM
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Barriers to screening at BBKPM centred around compliance. Three key themes addressing
patient compliance emerged over the course of the interviews: patient knowledge, cost
barriers, and patients prioritizing screening. Both doctors and nurses at BBKPM expressed
frustration towards families and TB patients for their non-compliance to TB screening and
treatment recommendations.

Staff’s own reasons for why patients did not return for

screening focused on patients’ limited knowledge of screening and cost barriers involved
with treatment and transportation (see Box 1).
Patients’ Knowledge
Box 2: Interviews: Patient’s Knowledge
“ The only thing lack is the awareness of parents to bring their children for tests.”- Nurse,
BBKPM
“Mmm..if the parents understand that it’s very important to bring their children for tests, they
will.” – Doctor, BBKPM
( In Response to Interviewer: “For example, from 10 people being informed, how many come
back to bring their children for tests?”)
“About 70%. It depends on how we give the information. If they understand they will come
back.” Doctor, BBKPM

Staff members commented that the limited awareness of TB screening among children’s
families greatly reduced the likelihood that they would return for screening (see Box 2).
Interviewees expressed concern that often families were not educated enough about the
importance of
preventative measures such as screening. However, others stated that the children’s families
are given all the necessary information, but these families still have limited understanding of
the topic and the risks imposed upon their children. Staff placed a high value on education’s
potential to increase compliance for screening.

One doctor emphasized that if knowledge

was appropriately presented to all families and they understood, BBKPM would have 70% of
child contacts returning for screening.
Cost Barriers
Cost barriers were recognized as a theme and potential explanation for why so many child
contacts’ families failed to comply with screening recommendations. Staff believed that costs
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involved in bringing children in for screening prevent many families from following the
directions of BBKPM staff.

Staff specifically mentioned the burden of both medical costs

and transport involved with getting to BBKPM.

One staff member quoted the estimated

price for screening as 90,000 IDR ($10.50). Staff found patient compliance to be correlated
to families’ economic circumstances. Consequently, compliance when experiencing cost
barriers is not a result of poor health behavior choices, but of patients and their families
forced to make financial decisions.

One interviewee, however, believed that screening

attendance is in patients’ control and there were no legitimate reasons why patients do not
attend (see Box 3).

This individual implied that the barriers to returning to BBKPM were

self-imposed by families’ indifferent attitude towards screening.

Box 3: Interviews: Cost Barriers
“Registration, costs for mantoux tests and x-ray. The total cost is Rp. 90,000,- per patient.
Can you imagine the cost if a family has 4 children?” – Nurse, BBKPM
“ Financial problem, so to bring their children for check up and buy medicine become
something difficult for them”.- Doctor, BBKPM
“ So I think the problem is only financial and nothing else.” Nurse, BBKPM
“… they should be willing to do test, spend money to prevent tuberculosis on
children…..They’re lazy”- Doctor, BBKPM

Health Providers as Barriers
Several staff members revealed that not all inhibiting factors were a result of patients’
behaviour and circumstances. We identified problems with staff compliance with IPT
prescriptions, staff knowledge of guidelines, costs, ACF, LTBI, organizational responsibility,
and operational capacity.
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Staff Compliance:
Box 4: Interviews: Staff Compliance
“At the moment I don’t (prescribe INH), with the assumption that healthy people don’t need
medication…..I don’t give Prophylaxis, but I suggest families with tuberculosis to use
individual eating utensils, cover their mouth when coughing, and spit the phlegm in the right
place…”
-Non-Compliant Doctor, BBKPM,
“Nevertheless, after I joined the training, I watched some slides that made me realize. The
slides showed a child who lived with tuberculosis BTA (+) patient and the child wasn’t given
Prophylaxis INH. After several months, the child developed lungs and spine tuberculosis and
it became worse. That changed my perception because I never prescribed Prophylaxis INH
and it could have created fatal situation in the future.” –Doctor, BBKPM
” But I once asked, they said not all doctors agree and are willing to apply this prophylaxis
program"#!–Doctor, BBKPM

Staff members disclosed that not all their colleagues were well versed in the provision of IPT
for children. A staff member highlighted how a specific training changed their own attitude
towards IPT (see Box 4). Previously, they had been unwilling to prescribe IPT, viewing the
prevention as unnecessary.

However, after attending an effective training session that

depicted the consequences of not prescribing IPT, the clinician changed his/her mind in
regard to IPT. The interviews also identified one individual who chose not comply with
recommendations of IPT provisions for children living with a smear positive case. This
individual disagreed that one should prescribe medicine to a healthy child and instead
suggested alternative though less effective methods of prevention (i.e. mouth covering while
coughing, not sharing eating utensils). This person was the only one of the interviewees that
deviated from the WHO recommendations of IPT for asymptomatic children with a negative
TST, but are under five and a ss+ve case contact. According to interviewees, the lack of
agreement on IPT’s appropriate use in TB contacts has prevented its broader implementation
in the clinic as a preventative treatment.
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Staff Knowledge:
Staff compliance could be considered a product of poor staff knowledge. Throughout the
interviews it became evident that staff knowledge was limited on multiple issues relevant to
screening and ACF. First, interviewees did not portray a clear understanding of TST’s role in
identifying latent infection. Instead, they viewed a positive TST diagnosis as indicative of
active TB.

In discussions around ACF and child screening, not a single interviewee

mentioned the term LTBI. Furthermore, respondents often did not understand the term ACF.
When the term was explained to them, many did not grasp its preventive function.
Furthermore, many staff members were unaware of the costs that patients incur for screening
and medication (see Box 5).
Box 5: Interviews: Staff Knowledge
(In response to question: “I see, how much does it cost per one time mantoux test?”
“He he..that I don’t know.”- Doctor, BBKPM
(In response to question about ACF challenges) : “The challenges? We don’t really do
anything, right?- Doctor, BBKPM
(when this question was being asked about ACF, the informant seemed confused, along with
the answer given after the interviewer explained what she meant with the question.)
- Doctor, BBKPM
If the mantoux result is positive, the doctor will give the children OAT therapy (anti-TB
treatment); but, if the result is negative, then Prophylaxis INH will be given.” –Nurse,
BKKPM

Organizational Responsibility:
Box 6: Interviews: Organizational Responsibility
“For us nurses, we don’t have any authorities, so it’s all up to doctors.”
-Nurse, BBKPM
“So it is good. But for the practice, because I work in clinic for adult patient, I don’t know
whether or not all children whose parents are tuberculosis being given prevention. –Doctor
BBKPM

The theme of organizational responsibility became apparent from staff members who
explained their lack of knowledge and priority for child screening was a result of their belief
that child screening was not their responsibility. Several staff members worked with adult TB
cases (see Box 6). These cases would likely have child contacts that would be eligible for
IPT; however, many of the staff members did not know the criteria for screening contacts and
71

IPT provision. Instead, staff stated that because they worked with adults child screening was
not part of their responsibilities.

Furthermore, nurses felt the responsibility for child

screening and initiation of IPT fell onto the doctors and that they (nurses) had a limited stake
in TB prevention.
Operational Capacity of Clinic
In addition to a lack of knowledge or willingness to take responsibility, BBKPM staff views
of the clinic’s responsibilities reflected their opinions on the clinic’s capacity to include
preventive screening.

These views included concerns about the supplemental costs to the

clinic for screening and staff’s opinions on the clinic’s role in prevention of TB in child
contacts.

Many staff members believed that the clinic was ready to take on an expanded

child screening program (see Box 7). They felt the clinic was well prepared and resources
were all in place. Though, its is important to note that many of the staff members that spoke
positively of ready resources did not have a clear understanding of ACF and contact
investigations, and what they entail. Some staff members stated that the clinic would be
overwhelmed if all eligible children were brought in for screening. The most common reason
for why the clinic could not handle the increased numbers was the personnel shortage. Many
interviewees believed that there would not be enough staff members to handle an increase of
children returning to the clinic. Intervieews felt themselves and their colleagues would not
have enough time to dedicate to screening, which requires multiple visits including skin tests,
frequently a CXR, and a nurse’s evaluation of symptoms.

Box 7: Interviews: Operational Capacity of Clinic
“From our side, we’re ready. The provision of test equipment is sufficient, human resource
is available.” –Nurse, BBKPM
“Time is a definite challenge and facilities (for initiating a child screening program)” –
Doctor, BBKPM
“If we want to apply active case finding, it surely will increase number of patients, I don’t
think we’re ready for that. To give service to 100 patients a day we feel very overwhelmed
and exhausted.” – Nurse, BKKPM
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4.3 Contact Tracing Results
Overall, 969 adult PTB records consecutively diagnosed in 2007 yielded 3,234 contacts.
Figure 5 shows the various matches of contacts in 2007 with newly diagnosed TB cases in
2007-09: the secondary cases and the co-prevalent cases.

Figure 5 Profile of Contact Tracing Investigation

This analysis yielded 18 co-prevalent cases and 14 secondary cases from household contacts
of adult PTB cases. There was one instance of two smear negative and one instance of two
smear positive cases registered on the same day. In both these instances these cases were
recorded in the medical records as each one’s index case. Using a coin we randomly selected
the co-prevalent case from each set and the other was referred to as the index cases for this
study’s purposes.

Also, when we identified a linked contact and case from the same

household, we noticed that the number of contacts on the separate medical records frequently
varied.
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Of the 3218 contacts, 3186 were not diagnosed with TB in the two years after a household
case was registered. The ‘co-prevalence’ of TB in the contact population was 18/3218 or
0.56% (560/100,000; 95% CI: 330-880).

However when we limited the population to

contacts with a confirmed smear positive index case, the prevalence of TB rose to 13/1586 or
0.82% ( 820/100,000; 95% CI: 440-1400)
The 18 co-prevalent cases were diagnosed within the first two-month window of their index
case’s diagnosis. For the secondary cases, 64% were diagnosed within 12 months. Related
to differing follow up times, one secondary case was diagnosed 2.5 years after the index case
was registered at BBKPM.

Figure 6 Diagnosis Timing of Secondary TB Cases After Exposure to their Respective Index Case

Table 18 shows population characteristics of all contacts who were not diagnosed with TB
(labelled non-progressors) and those contacts that became secondary cases. Approximately
50% were male in the contact population that did not progress to TB. Six of the secondary
cases (43%) were male. About 70% of secondary cases occurred in the population 30 years
and under. About 50% of contacts were aged under 30. Half of the non-TB contacts had an
index case that was smear positive. However, for the contacts that became secondary cases,
85% had a smear positive index case. Using the chi-square analysis we determined that
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having sputum smear index case was significantly associated with disease progression
(p=0.003).
Table 18 Characteristics of TB Case Contacts Who Progressed to Disease (n=14) and Non-Progressors
(n=3186)
Variable

Progressors
(n=14)

Sex
male
42.9% (6)
female
57.1% (8)
Age
<5
7.7% (1)
5-14
23.1% (3)
15-30
38.5% (5)
31-45
15.4% (2)
46-60
0% (0)
> 60
15.4% (2)
Sputum Smear Index Case
ss -ve
7.1% (1)
ss +ve
85.7% (12)
unknown
7.1% (1)

Non-Progressors
(n=3186)

p-value

50.4% (1605)
49.6% (1581)

0.578

10.1% (320)
18.9% (595)
32.3% (1019)
18.9% (596)
15.3% (484)
4.5% (143)

0.338

47.0% (1499)
49.0% (1561)
4.0 % (127)

0.003

The proportion of contacts becoming secondary cases was 14/3218, or 0.44%. Follow up of
the 3218 contacts was for 8093 person years. In 2009 the estimated incidence rate of all
forms of TB in Indonesia was 189 per 100,000 [5]. In this research the fourteen secondary
cases give an incidence rate of 173 per 100,000 person years overall (95% CI: 95-290).
Table 19 shows the incidence rates of secondary disease according to sputum smear status of
the respective incident cases. The IR ranged from 26 to 303 secondary cases per 100,000
person years.
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Table 19 Incidence Rates of TB (Cases per 100,000 person years) and 95% CI
Variable
Sex
male
female
Age
<5
5-14
15-30
31-45
46-60
> 60
Sputum Smear
Index Case
ss -ve
ss +ve
All

Secondary
cases

Median Person years
of Follow-up (range)

Incidence Rate
n/100,000 person
years

95% CI

6
8

2.55 (0-2.99)
2.55 (0-2.99)

146

54-321

1
3
5
2
0
2

2.55 (0.18-2.99)
2.55(0.01-2.99)
2.53 (0-2.99)
2.55 (0-2.99)
2.55 (0-2.99)
2.53 (0-2.98)

122
197
193
131
0
545

3.1-684
41-579
6.3-453
1.6-475
0
66-1985

1
12
14

2.55 (0-2.99)
2.53 (0-2.99)
2.54 (0-2.99)

26
303
173

0.66-145
157-530
95-290

We calculated the incidence rate ratio of index smear positive to index smear negative. The
incidence rate of ss+ve contacts was 11.6 times greater compared to ss-ve contacts (95%CI
1.7-496).
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5.0 Discussion
This chapter summarizes our study’s principal findings, draws comparisons with previous
research, considers implications of the study’s findings, and accounts for the research’s
strengths and weaknesses.
5.1 Principal Findings
This study aimed to assess the management of TB cases’ child contacts in a high burden TB
setting.

Our research documented the proportion of eligible sputum smear positive child

contacts that returned for screening, described the demographics of the child contact
population, and investigated risk factors for children failing to return to the clinic for
screening. We also identified costs involved with implementing a child management program
at the clinic and the attitudes of HCWs regarding screening child contacts of TB cases.

Our

analysis identified the scope of missed prevention opportunities and potential interventions to
increase child contacts’ return rate.
Screening Child Contacts
Our research found that 177 children were considered contacts eligible for screening over the
study period. However, only 10% of these contacts returned to the clinic. We identified
several factors associated with failure to be commenced on treatment; one notable factor is
sex of the index case.

A larger proportion of returning child contacts had female index

cases. This finding remained statistically significant in the multivariable analysis. A child
contact being female increased the likelihood of returning for screening. The key finding in
child contacts was that a significantly larger proportion of returning child contacts had
displayed symptoms for TB in the past two weeks.
Inhibiting Factors to a Preventive TB Program
Children that returned had a median household income of 1,500,00 IDR a month and were
found to be in a better position to finance screening compared to families that did not return.
After adjusting for confounding, this finding remained significant. BBKPM staff members
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identified costs as a barrier for patients to bring in children for screening. Transport costs also
impacted child contact return rate. Returning children lived in households where the median
costs of transport to BBKPM was half as much as households that did not return (4500 IDR
and 9000 IDR respectively).
Time was not found to be an inhibiting factor for TB patients. Both groups reported similar
travel times, with the median travel time of 30 minutes for child contacts who returned and
those who did not. Time was considered a limiting factor not for TB cases, but for personnel
involved in TB prevention.

Staff were concerned that limited health personnel time

availability would prevent a screening program from being feasible at BBKPM
Patients and health providers acknowledged the importance and desire to have children
screened. Staff members viewed screening children as very important and repeatedly
emphasized the need for smear positive patients to have their children screened. Most
families wanted to know their child’s TB status even when they did not bring their child in
for screening.

However, staff members expressed frustration with patients’ lack of

compliance to their request for screening.
The study found that BBKPM staff deviated from the international recommendations for IPT.
There was not a clear understanding from staff of LTBI, its importance in child contacts, and
children’s increased risk of progression from infection to disease. Nearly all staff stated that
a positive TST infection is criteria for TB diagnosis, which if the child is a contact is true
according to BBKPM’s scoring system for diagnosing childhood TB. However, TST is
generally accepted internationally as a strong indicator of TB infection and TB disease but is
unable to differentiate between the two. We also found many staff members distanced
themselves from any responsibility in managing child contacts.
Costs of PT Program
Our evaluation of screening costs found that a family would have to spend 10% of their
monthly income to have one child screened at the cost of 106,000 IDR. The recurrent costs
of having a child screened for TB for BBKPM is 120,428 IDR. If 500 children <15 were
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screened, the total costs (excluding paymets by patients’ families) would be 60,214,000 IDR
(7002 USD).
Progression of Cases to Contacts
In our contact tracing population of 3218 contacts, the prevalence of TB was found to be 560
cases per 100,000 people. For contacts of smear positive cases the background prevalence
was considerably higher: 820 cases per 100,000 people, which is expected given how sputum
smear positive cases are more infectious. Our research identified an overall IR of 173 cases
per 100,000 person years. For contacts of smear positive TB cases the IR was 303 cases per
100,000 person years. Given Indonesia is a high burden TB country with an IR of 189 cases
per 100,000 person years these rates are low [5]. This finding indicates that BBKPM’s
surveillance is not identifying all the cases that were once contacts.
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5.2 Comparison with Previous Research
Screening Return Rates
Our research found a very low screening return rate of 10%. However, the findings are
similar to other work done in high burden and low resource settings. A study in Malawi
reported only a 7.7% return rate of contacts [54] and in South Africa just over 20% had any
documentation of IPT [72]. In India the screening return rate was 14% [76] and separate
studies in Malawi reported that 22% [68] and 12 % [70] of eligible child contacts were placed
on IPT, which indicates for these studies that screening return rates were above that number.
Screening contact rates were higher in low TB prevalence countries of the U.S. and Canada
whose screen rates of contacts varied from 40 to 75% [75, 82]. A study conducted in
Thailand reported a child contact return rate of 50% [73]. It is unclear how Thailand’s TB
prevention program placed it on par with more developed countries: if the screening was
made free by the researchers, an incentive was provided, or another contextual difference
existed in this setting. Tornee et al.’s study not only examined the return rates through a
quantitative questionnaire, but also supplemented findings with in-depth interviews
conducted with parents who did return and parents who did not return. The Thailand study is
the only other peer-reviewed research study that analyzed possible risk factors for why
contacts might not return [73].
Risk Factors
Financial Barriers
For our research, the monthly median income was a significant factor in our multivariate
analysis.

Families with a higher income were in a better position to return with their

children. However, in Tornee et al.’s research in Thailand, income was not significant. This
difference in finding suggests barriers to screening are likely to vary by setting and TB
program.
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Our cost assessment showed that a family with two eligible children would have to spend
20% of their monthly income on the medical and transport costs just for screening both their
children. This is equivalent to 500 NZD to cover screening costs for someone on low income
in New Zealand.

For households with more than two children costs are likely to be even

more prohibitive. These amounts represent a significant barrier to many families who have
already been burdened with the medical costs of treating the household member diagnosed
with TB.
While most research did not actively quantify risk factors, studies did propose reasons for
why children were not returning, and one of the most commonly cited barriers reported was
costs. Zachariah et al. directly asked TB cases with eligible children why they would not
participate in their screening study. Costs to reach the clinic was a frequent answer [68].
Nyirenda et al. discussed costs as a likely barrier even though costs were not directly
measured as part of the research’s objectives [54]. Additionally, costs were not measured as
a barrier in Tornee et al.’s study [73]. Findings show the need to quantify costs as a barrier
to determine its relevance. The extent of poverty and its impact on TB patients will depend
on location.
BBKPM staff sympathized with the financial hurdles families face when deciding whether or
not screen their child for TB. Suggestions to help assist families ranged from free screening
to BBKPM paying for patients’ transport to the clinic.

Yet, one staff member felt that

families had enough money, but simply failed to prioritize their children’s health.

With a

limited income and a child that appears healthy, the decision for many to not return could be
a forced priority.
The low return rate of Gakin card holders indicates that even when the screening is made
free, there are other forces at work that prevent child contacts from returning.
The annual costs to BBKPM to screen children given a 100% return rate would be $1700
USD. This is not a small amount given the limited resources at the clinic. However, costs
could be saved by potentially limiting screening to the most vulnerable age group of the
under 5 year olds, who would have the most to gain from the TB screening.
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Significant financial barriers to screening for both clinics and TB patients have cause
researchers in other settings to explore alternative screening approaches to limit costs. One
of the most promising is Symptom-Based Screening (SBS). A study by Kruk et al. in South
Africa showed that SBS is a feasible alternative to screening in areas with poor access to
TSTs and CXRs [32].

The use of SBS is further supported by our research findings.

Families that had a child with symptoms were more likely to engage in preventive screening
measures.

Our finding that knowledge of a child experiencing symptoms was associated

with an increased chance of returning for screening makes sense. As far as we are aware this
is the first time that this factor has been identified.
Demographic Factors
A significant protective factor was also identified in previous research in Malawi: the source
case being female [54]. Researchers reported that males were 0.36 (95% CI 0.23-0.55) times
less likely to return with a child contact than female index cases. In our study female TB
cases were more responsive to the request that child contacts be brought in for screening. In
Tornee et al’s Thailand study, the index case’s sex did not contribute significantly to contact
return rates [73].
Several demographic variables did not have an impact on return rates of child contacts
including the education level of TB cases, their age, and age of child contacts. Children’s
enrollment in school was not associated with children returning to the clinic. We found that
nearly all children who were eligible for school were enrolled.
Distance
For Tornee et al. short distance to the clinic was a significant factor for household contacts to
return (AOR 11.47, 95% CI: 4.6-29). We did not measure distance to the clinic, but did not
find time to reach the clinic to be significant. Transport costs experienced by TB cases
impacted the odds of child contacts returning.

This finding suggests that time and

opportunity costs are not as great an inhibiting factor as the direct monetary costs involved
with screening. It is possible that in measuring distance to clinic, researchers in Thailand
combined two barriers: transport time and transport costs: so it is difficult to say how distance
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truly impacts contact return rates in Tornee et al.’s study. Unpublished qualitative research in
Bandung found that travel costs were a greater barrier than travel time. Interviews with
PCGs of non-adherent children found distance was predominantly discussed as a barrier
because it resulted in higher costs [91].
It is unclear the role distance plays in child contact return rates in our study in relation to TB
treatment location. TB cases are allocated treatment at either BBKPM or a neighborhood
PKM. However, children can undergo screening and treatment of LTBI only at BBKPM.
Those cases receiving treatment at BBKPM would be more likely to screen their children as
they would live closer and could combine the child’s screening with receiving their own TB
treatment. This would tend to be limited to TB cases that were the child contact’s PCG.
More than 90% of TB cases that had child contacts return were collecting their TB
medication at the neighborhood PKM. Being treated at a PKM was considered a protective
factor in the univariate analysis. When controlling for confounding, it lost significance. We
did not expect this finding, and further research is needed to understand whether this holds
true with larger numbers and possible underlying reasons.
Staff members commented on the need to have a decentralized approach to prevention, which
would allow medication and education materials for screening to be given at a PKM. Our
findings question whether the decentralization of service delivery would have as great an
impact as staff members might hypothesize.
Screening Importance
Despite the 10% screening return rate, almost all TB cases wanted to know their child
contact’s TB status. No research study could be identified that connected screening rates to
patients’ and families’ attitudes towards TB prevention. However, research has examined
knowledge and beliefs in relation to treatment and IPT default rates. Research in Australia
examined low compliance rates for IPT in child contacts and parents’ knowledge of TB.
Researchers found that defaulting parents did not understand the concept of preventive
therapy and did not believe the doctors about the importance of IPT. Only 78% of families
who had a child receiving IPT understood the reasons for it [64].
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Our research findings showed that all returning cases stated they were both surprised and
worried about their TB diagnosis, although this variable lost significance in the multivariate
analysis. Also, in our research a greater proportion of returning cases stated that infecting
others was their biggest worry.

Returning cases were also more likely to believe that

spending time with another individual with TB led to their own TB status. Neither of these
variables were significant in our analysis. However, our findings are supported by previous
research in Malaysia. Researchers in Malaysia found that TB cases’ response to their
diagnosis correlated with treatment default. They reported a significantly greater proportion
of patients who expressed fears of unemployment or fear of dying from TB defaulted
compared to TB cases who were not very concerned with their suffering, expressed shock or
disbelief at their TB diagnosis, or were afraid of spreading the disease [102].
Staff Compliance
Our interview findings highlighted that not all clinicians at BBKPM are willing to prescribe
IPT according to internationally recognized guidelines. This non-compliance was further
exemplified in our quantitative research, as three children who were eligible for IPT were not
given this preventive treatment. Deviation from recommendations by staff members has been
previously described in Canada where only 73% of populations surveyed (students and adult
factory workers) that met ATS’s guidelines were prescribed IPT [78]. In South Africa, 24%
of eligible child contacts were not offered IPT. Researchers stressed that the 24% of <5 child
contacts not being offered IPT is most likely a significant underestimation of what is
happening in endemic areas. In Bandung, Indonesia, our findings show the need to improve
staff training and understanding of child TB prevention. Our interview results suggested that
effective training could alter people’s views on IPT. Therefore, we need to ensure that wellcoordinated, accurate, and effective training is implemented for those who work with TB
patients.
Another failure among health providers is supplying the necessary information regarding IPT
to TB cases with child contacts. Staff discussed that TB cases are not well informed about
the need for their child contacts to be screened.

Deciding who should provide this

information is not clear. Doctors felt it is the responsibility of child HCWs. Nurses belived
it is the doctor’s responsibility.
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Clear protocols could potentially fix this issue, but it

currently presents a significant barrier. We did not measure how well people were informed
about IPT for the children and if the information got passed along to the child’s PCG.
Research in other settings has found poor provision of information about screening to those
who could benefit from IPT. In Malawi only 21% of adults patients with child contactswere
informed about screening, so despite more than half of that group returning, only 9% of child
contacts were screened [70]. In the situational analysis conducted in India only 27% of
patients were informed about IPT provision for their child contacts and consequently only
19% were intiated on IPT [76]. In Lao PDR awareness about infectiousness of TB and LTBI
was low (31% for patients and contacts). While we do not know how many children were
screened, no children were placed on IPT [53].
These findings highlight the need for a strategic plan for case contact management that
incorporates child contacts. Developing clear guidelines for management and encouraging
nurses, clinicians, and other staff to incorporate the management of child contacts when they
are focused on treating sick individuals is difficult. Nevertheless, creating effective ways to
address issues of child contacts and having more staff members take on the role of
implementation would benefit the management of contacts at BBKPM.
Contact Tracing
In tracing contacts, we were limited by a passive case finding program at BBKPM and by the
limited information of medical records. TB prevalence in household contacts is more likely to
be truly captured by ACF. The sex of incident TB cases found through contact tracing was
close a 50% male/female split. Previous research that use PCF methods, show more male
cases tend to be identified compared to ACF methods [84]. In 2007 of the PTB cases
registered at BBKPM, 51.2 % were male and 48.8% were female.
In 2009 the estimated IR of all forms of TB in Indonesia was 189 per 100,000 person years
[5]. Our results from retrospectively investigating contacts incidence found the rate to be 173
cases per 100,000 person years.

This IR is lower than expected and similar to the

background TB IR. Since our population was comprised of contacts with a confirmed TB
case, the TB IR should be much higher than the estimated IR for the general Indonesian
population. In Hill et al’s investigation of TB incidence in case contacts in the Gambia, the
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researchers found an IR of 603/100,000/year in household contacts of smear positive cases
[103].

That is twice the incidence rate we found in smear positive cases (303 cases per

100,000 person years). The background IR for all forms of TB in the Gambia is 269 cases per
100,000 person years [5].

In British Columbia, researchers examined records of untreated

household and casual contacts of all forms of TB. They identified a TB rate of 678 per
100,000 person years[104]. A study of adolescents in South Africa in a high TB area
compared TST to QuantiFERON TB GOLD (in tube) assay (QFT). They found an IR of 600
cases per 100,000 person years for those TST positive at baseline and a rate of 640 cases per
100,000 person years for those QFT positive. The IR was 220 per 100,000 person years for
negative QFT individuals and negative TST individuals [29].
A retrospective research study conducted in Turkey investigated 4114 contacts of ss+ve PTB
patients. Researchers found an IR of 4.2% (4159/100,000) within the first year after the
index case was diagnosed [105]. They did not investigate child contacts, which are a much
more difficult to diagnose. The researchers did not differentiate between incident and coprevalent cases in the contact population, which implies their IR is likely an overestimation.
However, the research indicates how much a greater risk contacts of TB case are to disease.
In 2009 the incidence of TB for the entire population of Turkey was found to be 29 cases per
100,000 person years [5]. A study on incidence rates in Brazil TB case contacts also found a
high IR of 3.2% and rate of TB of (1649 per 100,000) in contacts that did not meet Brazil’s
requirements for LTBI treatment [106]. According to WHO the IR for the entire population
of Brazil in 2009 was only 45 cases per 100,000 person years [5]. This finding suggests that
for Brazil being a TB contact is a very big risk factor for progressing to TB. While contacts
were excluded in the beginning of the study if they had active disease, the researchers did not
collect data on the timing of TB disease in contacts. Consequently, many cases would fall
into the co-prevalent window.

Also, since the outcome of TB disease was reported as

yes/no, we have to question the accuracy of the IR.
Given the infectiousness of the TB cases in our research, the exposure of our study’s
contacts, and previous research on case contact populations, both our overall and ss+ve IRs
are unexpectedly low. These findings indicate that while correctly showing a higher IR in
contacts of smear positive cases many TB cases developing among household contacts are
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not being detected. Potentially, these contacts are not diagnosed by the health system at
BBKPM, or these new cases are not recognized as a progression from contact to case. It
seems likely not all contacts are being recorded when TB cases are being diagnosed. It is
possible that contacts had moved households; however, it suggests that health providers
and/or TB cases may not perform contact reporting consistently.
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5.3 Study Strengths:
This research offers new knowledge on screening contacts of TB cases. First, no research
study has described the demographics of the child contact population in Indonesia.
Understanding this population’s characteristics is the first step in better meeting this
population’s health needs.
Our research incorporated both quantitative and qualitative research methods to capture the
current situation of TB child contact management.

To our knowledge it is the most

substantial investigation of child TB screening conducted in Indonesia. The research gathered
information from the health providers’ perspective, in addition to assessing a variety of risk
factors for non-compliance to TB screening from TB patients themselves.

We also

investigated the cost of screening child contacts from two perspectives: children’s families
and the BBKPM facility. The combined methods helped us cross-validate this project’s
findings and provided a more comprehensive view of current practice at the clinic. It also
allows for more comprehensive interventions to be designed and implemented which target a
range of patient and health service barriers.
Previous research has also investigated child contact management in TB using a similar
public health framework [76]. However data were retrospective. We designed our research
to prospectively collect data for our assessment of child screening risk factors. Prospective
studies typically have less bias and confounding can be controlled for up front in the study’s
design.
As we conducted a situational analysis, the research did not introduce any intervention or
incentive for screening return rates. This had the benefit of allowing our study to accurately
quantify the current situation of TB contact management at BBKPM.

Also, interview

questions were developed and adapted from this research setting from previous peerreviewed research in the field.
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5.4 Study Weaknesses
It is likely that some differences between those returning and those not returning could not be
indentified given the sample sizes. We were limited to only four months of data collection
due to time constraints to meet the thesis deadline. Our statistical analysis for variables
frequently had small sizes in categories, which limited our ability to control for confounding.
While there were several strong associations identified, very few of them were found to be
statistically significant given, the limited amount of data. There is a high risk of type 2 error
due to the study being underpowered. However, it was encouraging that key quantitative
findings were backed up by the qualitative data.
Sampling Bias
Our study was not designed to recruit patients that would represent the whole Indonesian
population. Our recruitment represents those in need of TB services in urban areas of
Indonesia. We recruited patients from one clinic. While we cannot conclude that this clinic
is representative of all urban lung clinics in Indonesia, the population dynamics of patients at
BBKPM are likely to be similar to other clinics. So, the findings could very well be
transferable and applicable to issues faced by other urban clinics in the country.
Selection Bias:
We chose to study child contacts <15 years of age. The risk of progression to TB is greatest
for children <5. The WHO provision for IPT is directed towards this younger age bracket.
Children aged 5-10 are at the lowest risk of progression to active disease, while those
entering their teens have an elevated risk of TB disease. We decided to study children <15 to
recruit a larger population of child contacts.
Participant selection could have initiated bias into the study. There were sixty-one TB cases
that should have entered the study; however, were not referred by the nurses for unknown
reasons. One possibility that has been suggested by the Indonesian staff at the clinic is that
either consciously or subconsciously the nurses may have felt that these individuals lived too
far away from the clinic to realistically be expected to have their contacts return and
discouraged them from enrolling. If this is true, then our study may have underestimated the
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importance of distance and time risk factors. The education of study staff at the clinic is
being reviewed to clarify this issue going forward.
Interview Bias:
We had one primary interviewer for the TB patients. This individual was experienced in
interviewing and was familiar with the study site. As we did not want to have TB cases
waiting for an interview, we also trained another individual to interview the patients. So, if
our primary interviewer was engaged, this individual would conduct the interviews. We
controlled for interview bias by making sure both interviewers were experienced and
understood all the research questions.
To conduct staff interviews we hired a third interviewer, an experienced anthropologist,
educated in qualitative research methods. She did not work at BBKPM, but was familiar
with TB management. We made sure she understood the interview guidelines and was
prepared to query staff members to get a better understanding on their views of IPT and
contact screening.
Recall Bias:
Recalling symptoms in children involved a recent time period of two weeks so it was unlikely
that TB cases would have problems remembering the symptoms. However, since not all TB
cases were the child’s PCGs, this limited the TB case’s ability to recall information about the
child contact. TB cases were not always able to recall information regarding household
characteristics, specifically household income, transport costs, and diagnosis costs.
Reporting Bias:
Not all contacts had the same relationship to TB cases. Many were not the child’s PCG, and
therefore not directly responsible for the child’s health. It also questions the relevance of the
TB case’s attitude towards child screening if they were not a PCG. We also do not know for
sure if the TB case passed on the request to the child contact’s PCG for the child to return for
screening, a weakness of the study.
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In any interview there is a possibility that interviewees do not speak freely. TB cases may
have claimed resources they did not have or report that their children are enrolled in school
because they are ashamed of their current situation. The interviewers strived to instill a
comfortable atmosphere to help cases feel relaxed and free to speak about their situation. Our
interviewers were very experienced and all interviews were conducted privately. In
interviews with BBKPM staff, interviewees may have withheld their personal views on
screening. Though given the outspoken responses in interviews, it does not appear that staff
during these interviews held back their opinions regarding ACF, screening, and contact
management at BBKPM. While we conducted just ten interviews, it was very clear from
those interviews that information ‘saturation’ was reached.
In this prospective study the doctors and nurses were made aware of the research. As a
result, the health providers could have been influenced by the study’s purpose and changed
their usual practice.

Subsequently, our findings would not have reflected the current

situation at BBKPM.

However, we feel this is very unlikely. Our findings show that

individuals remained steadfast in their support or non-adherence to WHO policies for child
contacts. Also, the numbers of child contacts screened were very low, so it is unlikely that
any actions were taken by the health staff to improve screening rates.
In our data collection of screening costs, we chose not to include capital costs in our
assessment. By only including the recurrent costs involved with TB management, this may
underestimate the true costs of running a TB screening program. We excluded capital costs
(ie. purchase of X-ray machine, building space rental, maintenance) as the equipment and
space was already in place and being utilized for other operations of the clinic.
Medical Record Accuracy:
To determine the proportion of contacts that progressed to cases, we were restricted by the
accuracy of the medical records. We compared different spellings of names and addresses
and considered the possibility of errors when information was entered into the computer. We
were limited in including contacts that became secondary cases that had not relocated in the
two year time period. It is a possibility that secondary cases that registered at BBKPM were
not recognized because the addresses had changed. Anecdotally we understand that very few
91

people in Bandung move address in a two year time period. As few last names are given in
Indonesia, most contacts could be matched with several cases by a first name basis. This
likely reduced the impact of name spelling errors. We also encountered the issue of missing
medical records for TB cases’ contacts.
Confounding
Confounders that we did not control for were HIV status in TB case patients and child
contacts.

The HIV prevalence in Indonesia is much lower than that seen in other high-

burden TB countries, so we do not believe this would have impacted the results greatly [5].
We did not control for the nutritional status of child contacts, which could have impacted on
their return status. We did inquire about weight and appetite loss.

We could not measure

certain nutritional indicators such as height and weight since most children did not return to
the clinic.
This study was not the only research project being conducted at the study site.

Study

analysis showed that adult TB case contacts in an ongoing RCT trial likely influenced return
rates of their child contacts. This is a significant limitation of the study, as presence of other
studies at the site does not reflect normal practice at the clinic. However, we were able to
adjust for this factor in the multivariable analysis.
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6.0 Conclusion
The pathway to successful TB prevention in child contacts extends beyond just having child
contacts return to the clinic, to correctly identifying children that are eligible for IPT to
training clinicians to be willing to prescribe IPT appropriately, to finally ensuring that
children adhere to the designed treatment regime. Our research depicts a grim situation in
terms of the proportion of child contacts that undergo screening. The findings also show that
there are identifiable reasons why contacts are not screened and potential points of
intervention that could be targeted. The opportunities for these children to benefit, and the
moral and ethical call to consider childhood TB as a serious and significant public health
issue warrants a change in approach to effectively address this health problem.
Several intervention options based on this research’s findings should be considered. For
example, improved diagnostic tools are a high priority, other methods to make screening
more affordable, having transport vouchers for families who agree to return for screening,
and also allowing screening to take place at the PKM. Indeed, if Symptom Based Screening
is fully adopted, screening can be commenced in the community with IPT given to all those
who are asymptomatic. This would require more of a community focus with expanded
community staffing. It is clear is that most children’s families and health providers believe
and want the children to be screened.
Study Implications for Clinicians/Policymakers:
The study results indicate that reasons for neglect in child screening are multi-faceted. Not
only are the patients, but health providers were also found to be non-compliant towards
international screening recommendations.
These findings suggest that screening can be costly and time consuming for both parties.
Evaluating child TB diagnosis methods to see if there is a less resource intensive way of
screening child contacts would be beneficial. Symptom-based screening of contacts, which
has been recommended by the WHO as an alternative method of screening and diagnosis in
low resource and high burden countries, has the potential for the vast majority of contacts to
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receive screening without the costly CXRs and TSTs that many families and clinics cannot
afford.
Unanswered Questions & Future Research:
Listed below are unanswered questions and suggestions of further research on the topic of TB
child contacts:
1) There is a need to directly assess TB cases’ knowledge of child screening and intervene in
those where it is lacking.
2) There is a need to address non-compliance of clinic staff members towards TB policies. It
may be that further research is required to clarify all the reasons for non-compliance to
develop the best intervention to correct the problem.
3) There is potential for exploratory research making use of follow-up phone calls or house
visits to see if households received the message of IPT provisions for their contacts,
especially in situations where the case is not the primary caregiver of the contact.
4) It is likely that a larger study, or an extension of the present study would lead to the
identification of more significant risk factors related to returning for screening.
5) Further identification of key risk factors would lay the foundation for the design and
evaluation of a public health intervention. It is likely that this would be best done in
conjunction with a plan to screen only those with symptoms. It is encouraging that those
known to have symptoms already are more likely to attend for screening.
6) A formal prospective study of TB cases contacts progression to TB cases would provide
more information of the surveillance and case detection rate at BBKPM.

94

7.0 References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

95

Vickers, A., A History of Modern Indonesia. 2005., Cambridge: Cambridge
University Press.
Brown, C., A Short History of Indonesia: The Unlikely Nation? 2003., Crows
Nest: Allen & Unwin.
Agency, C.I. The World Factbook: Indonesia. East & Southeast Asia 20110
[cited 2011 June 16]; Available from:
https://www.cia.gov/library/publications/the-world-factbook/geos/id.html.
National Development Planning Agency, Report on the Achievement of
Millennium Development Goals Indonesia 2010, National Development
Planning Agency.
World Health Organization. Global Health Observatory Data Repository:
Country Statistics. 2011 [cited 2011 April 10]; Available from:
http://www.who.int/gho/countries/idn.pdf.
World Health Organization, Global TB Report. 2009, WHO: Geneva.
WHO/HTM/TB/2009.411.
World Bank, Making the New Indonesia Work for the Poor, in The Indonesia
Poverty Assessment. 2006, World Bank: Jakarta.
World Health Organization. Indonesia: Development of the health system.
2010 [cited 2011 March 10]; Available from:
http://www.searo.who.int/en/Section313/Section1520_6822.htm.
Marais, B.J., et al., Childhood pulmonary tuberculosis: Old wisdom and new
challenges. American Journal of Respiratory and Critical Care Medicine, 2006.
173(10): p. 1078-1090.
Harries, A.D. and C. Dye, Tuberculosis. Annals of Tropical Medicine and
Parasitology, 2006. 100(5-6): p. 415-431.
Dye, C., Global epidemiology of tuberculosis. Lancet, 2006. 367(9514): p.
938-940.
World Health Organization, Global Tuberculosis Control. 2010, WHO: Geneva.
WHO/HTM/TB/2010.7.
WHO. Tuberculosis Fact Sheet. 2010 [cited 2010 October 20]; Available
from: http://www.who.int/mediacentre/factsheets/fs104/en/index.html.
World Health Organization, Guidance for national tuberculosis programmes
on the management of tuberculosis in children. 2006, World Health
Organization: Geneva. WHO/HTM/TB/2006.371.
Walls, T. and D. Shingadia, Global epidemiology of paediatric tuberculosis.
Journal of Infection, 2004. 48(1): p. 13-22.
Beyers, N., Case finding in children in contact with adults in the house with
TB. International Journal of Tuberculosis and Lung Disease, 2003. 7(11): p.
1013-1014.
Nelson, L.J. and C.D. Wells, Global epidemiology of childhood tuberculosis.
International Journal of Tuberculosis and Lung Disease, 2004. 8(5): p. 636647.
Shingadia, D. and V. Novelli, Diagnosis and treatment of tuberculosis in
children. Lancet Infectious Diseases, 2003. 3(10): p. 624-632.
Newton, S.M., et al., Paediatric tuberculosis. The Lancet Infectious Diseases,
2008. 8(8): p. 498-510.
Iseman, M.D., A Clincian's Guide to Tuberculosis 2000: Lippincott Williams &
Wilkins.
Frieden, T.R., et al., Tuberculosis. Lancet, 2003. 362(9387): p. 887-899.

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.

96

Schluger, N.W. and W.N. Rom, The host immune response to tuberculosis.
American Journal of Respiratory and Critical Care Medicine, 1998. 157(3
PART I): p. 679-691.
Van Rie, A., et al., Childhood tuberculosis in an urban population in South
Africa: Burden and risk factor. Archives of Disease in Childhood, 1999. 80(5):
p. 433-437.
American Academy of Pediatrics, Report of the Committee on Infectious
Diseases. 2003, American Academy of Pediatrics: Elk Ridge Village
Hesseling, A.C., et al., A critical review of diagnostic approaches used in the
diagnosis of childhood tuberculosis. International Journal of Tuberculosis
and Lung Disease, 2002. 6(12): p. 1038-1045.
Lifschitz, M., The value of the tuberculin skin test as a screening test for
tuberculosis among BCG-vaccinated children. Pediatrics, 1965. 36(4): p.
624-627.
Almeida, L.M.D., et al., Use of purified protein derivative to assess the risk of
infection in children in close contact with adults with tuberculosis in a
population with high Calmette-Gu!©rin bacillus coverage. Pediatric
Infectious Disease Journal, 2001. 20(11): p. 1061-1065.
Pai, M., A. Zwerling, and D. Menzies, Systematic review: T-cell-based assays
for the diagnosis of latent tuberculosis infection: An update. Annals of
Internal Medicine, 2008. 149(3): p. 177-184.
Mahomed, H., et al., The tuberculin skin test versus QuantiFERON TB Gold¬Æ
in predicting tuberculosis disease in an adolescent cohort study in South
Africa. PLoS ONE, 2011. 6(3).
Correa, A.G., Unique aspects of tuberculosis in the pediatric population.
Clinics in Chest Medicine, 1997. 18(1): p. 89-98.
Marais, B.J., et al., The natural history of childhood intra-thoracic
tuberculosis: A critical review of literature from the pre-chemotherapy era.
International Journal of Tuberculosis and Lung Disease, 2004. 8(4): p. 392402.
Kruk, A., et al., Symptom-Based Screening of Child Tuberculosis Contacts:
Improved Feasibility in Resource-Limited Settings. Pediatrics, 2008. 121(6):
p. e1646-e1652.
Sablan, B., An update on primary care management of tuberculosis in
children. Current Opinion in Pediatrics, 2009. 21: p. 801-804.
Starke, J.R., Childhood tuberculosis: A diagnostic dilemma. Chest, 1993.
104(2): p. 329-330.
Strumpf, I.J., A.Y. Tsang, and J.W. Sayre, Re-evaluation of sputum staining for
the diagnosis of pulmonary tuberculosis. American Review of Respiratory
Disease, 1979. 119(4): p. 599-602.
World Health Organization, Treatment of Tuberculosis: Guidelines for
National Programmes. 2003, World Health Organization: Geneva.
WHO/CDS/TB/2003.313.
Enarson, P.M., D.A. Enarson, and R. Gie, Management of tuberculosis in
children in low-income countries. International Journal of Tuberculosis and
Lung Disease, 2005. 9(12): p. 1299-1304.
Singh, M., et al., Prevalence and risk factors for transmission of infection
among children in household contact with adults having pulmonary
tuberculosis. Archives of Disease in Childhood, 2005. 90(6): p. 624-628.
Rekha, B. and S. Swaminathan, Childhood tuberculosis - global epidemiology
and the impact of HIV. Paediatric Respiratory Reviews, 2007. 8(2): p. 99-106.

40.
41.
42.
43.
44.

45.
46.
47.

48.
49.
50.
51.

52.
53.

54.
55.
56.

97

World Health Organization, Rapid Advice: Treatment of Tuberculosis in
Children. 2010, WHO: Geneva.
United Nations Development Programme, Millenium Development Goals, in
http://www.un.org/millenniumgoals/11_MDG%20Report_EN.pdf. 2010,
UNDP: Geneva.
Colditz, G.A., et al., Efficacy of BCG vaccine in the prevention of tuberculosis:
Meta-analysis of the published literature. Journal of the American Medical
Association, 1994. 271(9): p. 698-702.
Eriksen, J., et al., Protective effect of BCG vaccination in a nursery outbreak in
2009: Time to reconsider the vaccination threshold? Thorax. 65(12): p.
1067-1071.
Borgdorff, M.W., K. Floyd, and J.F. Broekmans, Interventions to reduce
tuberculosis mortality and transmission in low- and middle-income
countries. Bulletin of the World Health Organization, 2002. 80(3): p. 217227.
Nair, N., Childhood tuberculosis: Public health and contact tracing. Paediatric
Respiratory Reviews, 2001. 2(2): p. 97-102.
Golub, J.E., et al., Active case finding of tuberculosis: Historical perspective
and future prospects. International Journal of Tuberculosis and Lung Disease,
2005. 9(11): p. 1183-1203.
Efficacy of various durations of isoniazid preventive therapy for tuberculosis:
Five years of follow-up in the IUAT trial. International union against
tuberculosis committee on prophylaxis. Bulletin of the World Health
Organization, 1982. 60(4): p. 555-564.
Donald, P.R., Children and tuberculosis: Protecting the next generation?
Lancet, 1999. 353(9157): p. 1001-1002.
Eamranond, P. and E. Jaramillo, Tuberculosis in children: Reassessing the
need for improved diagnosis in global control strategies. International
Journal of Tuberculosis and Lung Disease, 2001. 5(7): p. 594-603.
Macintyre, C.R., A.J. Plant, and D. Hendrie, The cost-effectiveness of
evidence-based guidelines and practice for screening and prevention of
tuberculosis. Health Economics, 2000. 9(5): p. 411-421.
Morrison, J., M. Pai, and D. Hopewell, Tuberculosis and latent tuberculosis
infection in close contacts of people with pulmonary tuberculosis in lowincome and middle-income countries: a systematic review and metaanalysis. The Lancet Infectious Diseases, 2008. 8(6): p. 359-368.
MacIntyre, C.R. and A.J. Plant, Impact of policy and practice on the
effectiveness of contact screening for tuberculosis. Preventive Medicine,
1998. 27(6): p. 830-837.
Nguyen, T.H., et al., Risk of latent tuberculosis infection in children living in
households with tuberculosis patients: A cross sectional survey in remote
northern Lao People's Democratic Republic. BMC Infectious Diseases, 2009.
9.
Nyirenda, M., et al., Poor attendance at a child TB contact clinic in Malawi.
International Journal of Tuberculosis and Lung Disease, 2006. 10(5): p. 585587.
Ziv, E., C.L. Daley, and S.M. Blower, Early therapy for latent tuberculosis
infection. American Journal of Epidemiology, 2001. 153(4): p. 381-385.
Dye, C. and B.G. Williams, The population dynamics and control of
tuberculosis. Science, 2010. 328(5980): p. 856-861.

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.
70.
71.
72.
73.
74.

98

Hsu, K.H.K., Thirty years after isoniazid. Its impact on tuberculosis in
children and adolescents. Journal of the American Medical Association, 1984.
251(10): p. 1283-1285.
Solange, D.G., Sant' Anna, CC. Marques, AM, Antituberculosis
chemoprophylaxis in children. Jornal de Pediatria, 2000. 76(2): p. 109-114.
Comstock, G., C Baum, DE Snider Jr., Isoniazid prophylaxis among Alaskan
Eskimos: a final report of the bethel isoniazid studies. Am Rev Respir Dis,
1979. 119(5): p. 827-830.
Snider Jr, D.E., et al., Tuberculosis in children. Pediatric Infectious Disease
Journal, 1988. 7(4): p. 271-278.
American Thoracic Society, Control of Tuberculosis in the United States. AM
Rev Respir Dis, 1992. 146: p. 1623-1633.
David, S.G., C.C. Sant'Anna, and A.M. Marques, Antituberculosis
chemoprophylaxis in children. Quimioprofilaxia da tuberculose na infancia,
2000. 76(2): p. 109-114.
le Roux, S.M., et al., Adherence to isoniazid prophylaxis among HIV-infected
children: A randomized controlled trial comparing two dosing schedules.
BMC Medicine, 2009. 7: p. 67.
Alperstein, G., et al., Compliance with anti-tuberculosis preventive therapy
among 6-year-old children. Australian and New Zealand Journal of Public
Health, 1998. 22(2): p. 210-213.
Marais, B.J., et al., Adherence to isoniazid preventive chemotherapy: A
prospective community based study. Archives of Disease in Childhood, 2006.
91(9): p. 762-765.
Van Zyl, S., et al., Adherence to anti-tuberculosis chemoprophylaxis and
treatment in children. International Journal of Tuberculosis and Lung
Disease, 2006. 10(1): p. 13-18.
Nelson, K., Tuberculin testing to detect latent tuberculosis in developing
countries. Epidemiology, 2007. 18(3): p. 348-349.
Zachariah, R., et al., Passive versus active tuberculosis case finding and
isoniazid preventive therapy among household contacts in a rural district of
Malawi. International Journal of Tuberculosis and Lung Disease, 2003. 7(11):
p. 1033-1039.
Farmer, P., Social scientists and the new tuberculosis. Social Science and
Medicine, 1997. 44(3): p. 347-358.
Claessens, N.J.M., et al., Screening childhood contacts of patients with
smear-positive pulmonary tuberculosis in Malawi. International Journal of
Tuberculosis and Lung Disease, 2002. 6(4): p. 362-364.
Vellema, S.C., D.N. Durrheim, and J.E. Smith, Diagnosing childhood
tuberculosis in rural clinics in Mpumalanga Province, South Africa. Curationis,
2008. 31(1): p. 52-58.
Van Wyk, S.S., et al., Recording isoniazid preventive therapy delivery to
children: Operational challenges. International Journal of Tuberculosis and
Lung Disease, 2010. 14(5): p. 650-653.
Tornee, S., et al., Factors associated with the household contact screening
adherence of tuberculosis patients. Southeast Asian Journal of Tropical
Medicine and Public Health, 2005. 36(2): p. 331-340.
Reichler, M.R., et al., Evaluation of investigations conducted to detect and
prevent transmission of tuberculosis. Journal of the American Medical
Association, 2002. 287(8): p. 991-995.

Brassard, P. and V. Lamarre, Evaluation of Mycobacterium tuberculosis
transmission from a pediatrician and initial compliance to prophylaxis of
contacts in an outpatient pediatric clinic. Pediatric Infectious Disease Journal,
2000. 19(10): p. 968-972.
76.
Banu Rekha, V.V., et al., Contact screening and chemoprophylaxis in India's
Revised Tuberculosis Control Programme: A situational analysis. International
Journal of Tuberculosis and Lung Disease, 2009. 13(12): p. 1507-1512.
77.
MacIntyre, C.R. and A.J. Plant, Preventability of incident cases of tuberculosis
in recently exposed contacts. International Journal of Tuberculosis and Lung
Disease, 1998. 2(1): p. 56-61.
78.
Adhikari, N. and R. Menzies, Community-based tuberculin screening in
Montreal: A cost-outcome description. American Journal of Public Health,
1995. 85(6): p. 786-790.
79.
Yuan, L., E. Richardson, and P.R.W. Kendall, Evaluation of a tuberculosis
screening program for high-risk students in Toronto schools. CMAJ, 1995.
153(7): p. 925-932.
80.
Donald, P.R., D. Maher, and S. Qazi, A research agenda to promote the
management of childhood tuberculosis within national tuberculosis
programmes. International Journal of Tuberculosis and Lung Disease, 2007.
11(4): p. 370-380.
81.
Mehta, J.B., et al., Isoniazid preventive therapy for tuberculosis. Are we losing
our enthusiasm? Chest, 1988. 94(1): p. 138-141.
82.
Poss, J.E., Factors associated with participation by Mexican migrant
farmworkers in a tuberculosis screening program. Nursing Research, 2000.
49(1): p. 20-28.
83.
Hussain, S.F., et al., Audit of a tuberculosis contact tracing clinic. British
Medical Journal, 1992. 304(6836): p. 1213-1215.
84.
Becerra, M.C., et al., Expanding tuberculosis case detection by screening
household contacts. Public Health Reports, 2005. 120(3): p. 271-277.
85.
Diel, R., A. Nienhaus, and T. Schaberg, Cost-effectiveness of isoniazid
chemoprevention in close contacts. European Respiratory Journal, 2005.
26(3): p. 465-473.
86.
Tan, M.C., et al., Cost-effectiveness of LTBI treatment for TB contacts in
British Columbia. Value in Health, 2008. 11(5): p. 842-852.
87.
Rose, D.N., et al., Tuberculosis prevention: Cost-effectiveness analysis of
isoniazid chemoprophylaxis. American Journal of Preventive Medicine, 1988.
4(2): p. 102-109.
88.
Bell, J.C., D.N. Rose, and H.S. Sacks, Tuberculosis preventive therapy for HIVinfected people in sub-Saharan Africa is cost-effective. AIDS, 1999. 13(12):
p. 1549-1556.
89.
Perlman, D.C., et al., Cost-effectiveness of tuberculosis screening and
observed preventive therapy for active drug injectors at a syringe-exchange
program. Journal of Urban Health, 2001. 78(3): p. 550-567.
90.
Gourevitch, M.N., et al., Cost-effectiveness of directly observed
chemoprophylaxis of tuberculosis among drug users at high risk for
tuberculosis. International Journal of Tuberculosis and Lung Disease, 1998.
2(7): p. 531-540.
91.
Rutherford, M., Adherence to Isoniazid preventive therapy in Indonesian
children: A quantitative and qualitative investigation
. 2011, University of Otago.
75.

99

92.
93.
94.
95.
96.
97.

98.
99.
100.
101.

102.

103.
104.
105.
106.

100

Mahendradhata, Y., B.M. Syahrizal, and A. Utarini, Delayed treatment of
tuberculosis patients in rural areas of Yogyakarta province, Indonesia. BMC
Public Health, 2008. 8.
Watkins, R.E., C.R. Rouse, and A.J. Plant, Tuberculosis treatment delivery in
Bali: A qualitative study of clinic staff perceptions. International Journal of
Tuberculosis and Lung Disease, 2004. 8(2): p. 218-225.
Rutherford, M., Information about BBKPM Facility, Personal Correspondence
2011.: Bandung, Indonesia.
Tekle, B., D.H. Mariam, and A. Ali, Defaulting from DOTS and its
determinants in three districts of Arsi Zone in Ethiopia. International Journal
of Tuberculosis and Lung Disease, 2002. 6(7): p. 573-579.
Grameen Foundation, Progress out of Poverty Index for Indonesia 2010,
Grameen Foundation.
Santha, T., et al., Risk factors associated with default, failure and death
among tuberculosis patients treated in a DOTS programme in Tiruvallur
District, South India, 2000. International Journal of Tuberculosis and Lung
Disease, 2002. 6(9): p. 780-788.
Liefooghe, R. and A.D. Muynck, The dynamics of tuberculosis treatment
adherence. Journal of the Pakistan Medical Association, 2001. 51(1): p. 3-9.
Leung, E.C.C., C.C. Leung, and C.M. Tam, Delayed presentation and
treatment of newly diagnosed pulmonary tuberculosis patients in Hong
Kong. Hong Kong Medical Journal, 2007. 13(3): p. 221-227.
Bam, T.S., et al., Factors affecting patient adherence to DOTS in urban
Kathmandu, Nepal. International Journal of Tuberculosis and Lung Disease,
2006. 10(3): p. 270-276.
Comolet, T.M., R. Rakotomalala, and H. Rajaonarioa, Factors determining
compliance with tuberculosis treatment in an urban environment, Tamatave,
Madagascar. International Journal of Tuberculosis and Lung Disease, 1998.
2(11): p. 891-897.
Liam, C.K., et al., Attitudes and knowledge of newly diagnosed tuberculosis
patients regarding the disease, and factors affecting treatment compliance.
International Journal of Tuberculosis and Lung Disease, 1999. 3(4): p. 300309.
Hill, P.C., et al., Incidence of tuberculosis and the predictive value of ELISPOT
and Mantoux tests in Gambian case contacts. PLoS ONE, 2008. 3(1).
Mor!ｰn-Mendoza, O., et al., Tuberculin skin test size and risk of tuberculosis
development: A large population-based study in contacts. International
Journal of Tuberculosis and Lung Disease, 2007. 11(9): p. 1014-1020.
Kilicaslan, Z., et al., Risk of active tuberculosis in adult household contacts of
smear-positive pulmonary tuberculosis cases. International Journal of
Tuberculosis and Lung Disease, 2009. 13(1): p. 93-98.
Cailleaux-Cezar, M., et al., Tuberculosis incidence among contacts of active
pulmonary tuberculosis. International Journal of Tuberculosis and Lung
Disease, 2009. 13(2): p. 190-195.

Appendix I: Child TB Contact Case Management Questionnaire
1.
2.
3.

Date:

Interviewer: initials
Start time of interview:
|__|__|:|__|__|
DEMOGRAPHIC DETAILS
4.
ID Number:
|__|__|__|__|
5.
Name:
6.
Date of birth:
7.

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|

Age:
years
8.
Sex:
|__|
1 = Male, 2 = Female
9.
Ethnicity:
|__|
1 = Sundanese, 2 = Javanese, 3 = Chinese, 4 = Other_________
10.
Marital status:
|__|
1 = Single, 2 = Married, 3 = Separated 4 = Divorced, 5 = Widowed
11.
Highest level of education:
|__|
1 = Primary school, 2 = Junior high school, 3 = High school, 4 = University,
5 = Vocational training, 6 = Other____________________
12.
Religion:
|__|
1 = Muslim, 2 = Christian, 3= Buddhist, 4 = Hindu, 5= Other:____________
13.
Do you have a Gakin Card?
|__|
1 =Yes, 2 = No
14.
If yes, when will it expire?
|__|__|/|__|__|/|__|__|
Day / Month / Year
HOUSEHOLD INFORMATION
15.
How many rooms does your house have?
|__|__| rooms
16.
How many windows does your house have?
|__|__| windows
17.
How many people live in the same house as you?
|__|__| people
18.
How many children under 15yrs old live in the same household as you?
|__|__| children
Complete Attach Child Contact Questionnaire
19.
How many household members aged 5 to 18 are currently attending school?
|__|
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20.
21.
22.
23.

24.

25.

26.

27.

28.
29.
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1=All aged 5-18 are attending school, 2=None are attending school, 3=Some are
attending, 4=None are aged 5-18, 5=Other:________
In the past week, how many household members aged 11 or older worked or had a
job/work/business?
_____ members
What is your total household monthly or weekly income?
(Include money from work, selling goods, support from relatives and friends
_____________Rp Monthly Or ______ RP Weekly or Unknown |__|
How many people does your total household monthly/weekly income support?
|__|__|people
How many meals have been served in the household in the last two days?
|__|
1= 1 meal, 2= two meals, 3= three meals, 4= four meals, 5= 5 or more meals, 6= No
meals served.
In the past week, how often did the household eat the following items?
1=Not eaten this week, 2= Once, 3= a few times, 4= Almost every day, 5=Every day
|__| Chicken
|__| Beef
|__| Egg
|__| Biscuits
|__| Fruit
|__| Vegetables
|__| Milk
Do you cook inside your house?
|__|
1 =Yes, 2 = No
What is the source of energy for cooking?
|__|Gas
|__|Kerosene/Diesel
|__|Electricity
|__|Wood or charcoal
|__|Other: __________________
What is the source of lighting in the household?
|__|Electric
|__|Candle
|__|Kerosene Lantern
|__|Gas Lamp
|__|Rechargeable Lantern
|__|Other: _________________
Where does your drinking water come from?
_________________________________
What type of toilet does the house have? (the most common if more than one type)
|__|
1 = Pit toilet, 2=Flush Toilet, 3=No Toilet, 4=Other: ________

30.

31.

32.

33.

34.

35.

36.

37.
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Who owns the house you currently live in?
|__|Owned
|__|Free Rent
|__| Owned by Parents/Other Relatives
|__|Rented
|__|Government/Company Housing
|__|Do not have a house
|__|Other:__________
What materials are the walls made of?
|__| Brick
|__|Concrete
|__| Wood
|__| Other: _______
What is your house’s main ceiling material?
|__|Bamboo
|__|Concrete
|__|Asbestos
|__|Gypsum
|__| Wood
|__| Tiles
|__| Tin
|__| Other: _______
What material is the floor made of?
|__|Earth/Mud
|__|Cement
|__|Tile
|__|Wood
|__|Carpet
|__|Other:__________________
Does the household own any of the following (1 = yes, 2 = no) :
|__| motor bike
|__| television
|__| refrigerator
|__| stove
|__| bicycle
|__| radio
HEALTH SEEKING BEHAVIOUR
What was the most important thing that helped you to seek treatment at BBKPM?
|__|
1 = Support from family and friends, 2 = wanted to get healthy, 3 = Cheap treatment,
4 = Close to my home, 5 = Don’t know, 6 = Other _____________
What was the most important thing that delayed you seeking treatment at BBKPM?
|__|
1 = Cost of treatment, 2 = No time available, 3 = Didn’t know where to go, 4 =
Thought I wasn’t sick enough, 5 = I don’t like Doctors/ Hospitals, 6 = I have no one
to go with me, 7 = It is too far, 8 = Other ________________________
How much time does it take to travel to BBKPM (Round trip)?
|__|__| hrs |__|__|
mins

38.

How much does it cost to travel to BBKPM (Round trip)?
_________Rp
39.
Did anyone accompany you to BBKPM on your first visit?
|__|
1 =Yes, 2 = No
40.
If yes, who accompanied you?
|__|
1 = Family member, 2 = Friend, 3 = Employer, 4 = Other _________________
41.
If you didn’t have someone to accompany you would you still come to BBKPM?
|__|
1 =Yes, 2 = No, 3 = Don’t Know
RESPONSE TO DIAGNOSIS
42.
Had you heard of TB before you were diagnosed with TBC?
|__|
1 =Yes, 2 = No, 3 = Can’t remember
43.
How did you feel when you were told you have TBC?
|__|
1 = Unsurprised and not worried, 2 = Unsurprised and worried, 3 = Surprised but not
worried, 4 = Surprised and worried, 5 = Not convinced of TB diagnosis, 6 =
Ashamed and embarrassed
44.
What is your biggest worry about your TBC diagnosis?
|__|
1 = Cost of treatment, 2 = Loosing my job, 3 = Reaction from friends and family, 4 =
Damaged health, 5 = Getting medication, 6 = Taking time off work, 7 =Side effects
of medication, 8 = I can’t be cured,9= Infecting Others, 10 = Other
______________________
45.
Why do you think you became sick with TBC?
|__|
1 = Spending time with someone with TB, 2 = I inherited TB, 3 = It was God’s will,
4 = Working too hard, 5 = Smoking, 6 = Drinking alcohol, 7 = Being in a dirty
environment
EMPLOYMENT
46.
Employment:
|__|
1 = Government employee, 2 = Private sector employee, 3 = Agricultural worker 4 =
House wife, 5 = Student, 6 = Self employed, 7 = Trader, 8 = Retired,
9 = Unemployed, 10 = Other______________________
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Appendix II: Child Screening Questionnaire
Child’s Name

Child’s Age

What is your relationship to the child? Are you the child’s
1=Mother,2= Father, 3= Aunt, 4=
Primary Caregiver?
Uncle ,5=Grandfather,
1=Yes, 2=No
6=Grandmother, 7= Other:
________________

How long have you been living
with the child?

1.

|__|__| months and
|__|__| years

2.

|__|__| months and
|__|__| years

3.

|__|__| months and
|__|__| years

4.

|__|__| months and
|__|__| years

5.

|__|__| months and
|__|__| years

6.

|__|__| months and
|__|__| years

7.

|__|__| months and
|__|__| years
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Is the child in school?
1=Yes, 2=No

1.

2.

3.

4.

5.

6.

7.
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If not in school, what grade did he or
she stop?
1=Primary School, 2=Secondary
School, 3= Is still in school

If in school, what grade is he or
she in? 1=Primary School,
2=Secondary School, 3=
Other:_______

Does the Child earn
any money from a
job?
1=Yes, 2=No

If yes, would the child have to miss work to be
screened? 1=Yes, 2=No, 3= Don’t Know,
4=Other: _____

Would you
want to know if
the child had
TB?
1 =Yes, 2 = No

1.
2.
3.
4.
5.
6.
7.
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If Yes, Why?
1=So treatment can start right
away, 2= So child can get
better, 3= to keep child from
infecting others, 4= Don’t
Know, 5=Other

If No, Why Not?
1=There is nothing we can do,
2=Treatment is too expensive, 3=
Child would lose job, 4=Fear of
Family/Friends Response to
Child’s Diagnosis , 5=Don’t
Know, 6=Other

Who would bring the child in
for screening?
1=Respondent, 2=Neighbour,
3=Sibling, 4=Other household
adult, 5=Child would come on
own, 6=Don’t Know, 7=Other

Would the person have to
take time off work to bring
child in?
1=Yes, 2=No, 3= Don’t
Know, 4=Other:_____

What is your main concern if the child was diagnosed with TB?
1=Social Rejection, 2=Child would lose job, 3=Cannot afford treatment, 4=Worried
about child’s health, 5=Not being able to finish school, 6=No Concerns, 7=Other

1.

2.

3.

4.

5.

6.

7.

108

What symptoms has the child had in the last two weeks? (Check all that
apply)

|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss

|__| Night Sweats
|__| Fatigue
|__| Loss of appetite
|__| No Symptoms
|__| Night Sweats
|__| Fatigue
|__| Loss of appetite
|__| No Symptoms
|__| Night Sweats
|__| Fatigue
|__| Loss of appetite
|__| No Symptoms
|__| Night Sweats
|__| Fatigue
|__| Loss of appetite
|__| No Symptoms
|__| Night Sweats
|__| Fatigue
|__| Loss of appetite
|__| No Symptoms
|__| Night Sweats
|__| Fatigue
|__| Loss of appetite
|__| No Symptoms
|__| Night Sweats
|__| Fatigue
|__| Loss of appetite
|__| No Symptoms

Child Contact returned?
1 =Yes, 2 = No
1.

2.

3.

4.

5.

6.

7.
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What symptoms were evaluated by nurse?
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Fatigue
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Fatigue
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Fatigue
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Fatigue
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Fatigue
|__| Coughing
|__| Dizziness
|__| Chest Pain
|__| Weight Loss
|__| Fatigue
|__| Coughing
|__| Dizziness
|__| Chest Pain

Date & Time of
Tuberculin Skin Test
|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

Date & Time Tuberculin Skin Test Read:

|__| Night Sweats
|__| Loss of appetite
|__| Neck Lymphnodes
|__| No Symptoms

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__| Night Sweats
|__| Loss of appetite
|__| Neck Lymphnodes
|__| No Symptoms

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__| Night Sweats
|__| Loss of appetite
|__| Neck Lymphnodes
|__| No Symptoms

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__| Night Sweats
|__| Loss of appetite
|__| Neck Lymphnodes
|__| No Symptoms

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__| Night Sweats
|__| Loss of appetite
|__| Neck Lymphnodes
|__| No Symptoms

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__| Night Sweats
|__| Loss of appetite
|__| Neck Lymphnodes

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__| Night Sweats
|__| Loss of appetite
|__| Neck Lymphnodes
|__| No Symptoms

|__|__|/|__|__|/|__|__|
Day / Month / Year
|__|__|:|__|__|

|__| Weight Loss
|__| Fatigue
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|__| No Symptoms

Outcome of Tuberculin Skin Test
1= Positive, 2=Negative, 3=Could
not be interpreted, 4= Did not
Return for reading, 5=Other

1.

2.

3.

4.

5.

6.

7.
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Chest X-Ray Outcome:
1=Positive for TB, 2=
Negative for TB, 3=Could not
be interpreted, 4=Other

Evidence of Hilar
Adenopathy?
1=Yes, 2=No, 3= Could not
be Interpreted, 4=Other:

Evidence of Lung Field
Changes?
1=Yes, 2=No, 3=Could not be
Interpreted, 4= Other:

Child Placed on:
1=Treatment, 2=INH, 3=
Neither, 4=Other
Treatment:
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Appendix III: Interview Guidelines with BBKPM Staff:
We would like to get a better understanding of the opinions, attitudes, and beliefs of staff
with respect to a TB prevention program using INH Prophylaxis.
A few generalised questions have been prepared to focus the interview on personal accounts
using INH program. However, staff participants can decide on the direction of their
interview within this subject area.

What is your job at the BBKPM?
How long have you been working at the BBKPM?
What training have you received in TB case management?
What experiences have you had with TB case management?
What are the benefits of active case finding at the BBKPM?
What are the challenges of active case finding at the BBKPM?
Do you think an INH Prophylaxis prevention program for children is a good use of
resources?
What are the costs of an INH Prophylaxis prevention program?
What needs to be in place for an INH Prophylaxis program to be successful in Bandung?
What inhibits an INH Prophylaxis program from being successful in Bandung?
What would an INH Prophylaxis program accomplish in terms of TB prevention in Bandung?
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Appendix IV: PPI Score
The Progress Out of Poverty IndexTM for Indonesia [96]
Indicator
# of Household Members

Household aged 5-18 in
school
Past Week How many
household members 11 or
older had a
job/work/business
Source of Drinking Water
in the Household

Type of Toilet
Household Floor Material
Household Ceiling
Material
Household Own a
Refrigerator
Household Own a
Motorcycle
Household Own a
Television
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Value
A.
B.
C.
D.
E.
F.
A.
B.
A.
B.
C.
D.

Six or more
Five
Four
Three
Two
One
Not all, or no children aged 5-18
All
None
One or two
Three
Four or More

A. Pulic utilities retail, well, river,
rainwater, or other
B. Public uitlites (in pipes), drilled
well
C. From Manufacturing
A. Toilet over Water, hole in group,
no toilet
B. Flush/sitting toilet
A. Earth/soil
B. Not earth Soil
A. Bamboo, other, or does not have
B. Concrete, gypsum, wood, or
asbestos
A. No
B. Yes
A. No
B. Yes
A. No
B. Yes

Points
0
7
13
21
26
37
0
3
0
6
7
10
0
4
9
0
5
0
6
0
4
0
12
0
9
0
5

Score

Appendix V: BBKPM Scoring System for Childhood TB
INDICATOR

0

Contact with TB
Case
No
TST

2

ss-ve or don’t
know

yes, but don’t
know smear
status

Negative

3

Score

Yes, ss+ve
Positive(!10
mm,
or ! 5 for
immunosuppresed

Weight for
Height < 70%
Weight for
Height < 90% or or
Weight by Age < Weight by Age
80%
<60%

Weight Loss
/Nutrition Status
Unexplained
Fever

! 2 weeks

Cough

! 3 weeks

Enlargement of
Lymph nodes
Swelling bones,
hip, knees, and
joints
X-ray

1

! 1 cm
There is swelling
Normal/un
clear

Enlargements

Calcification
infiltrated
and
enlargements

Total
Any score > or equal to 6 would be diagnosed with TB and given full anti-TB treatment
A score below 6 would be eligible for IPT
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Appendix VI: Child TB Case Contact Management Information Sheet for TB Patients
Principal Investigator: Professor Philip Hill
Co-investigators: Dr Rovina Ruslami, Dr Bachti Alisjahbana, Dr Hedy B Sampurno, Merrin
Rutherford, Dr Rick Audas

Date: 20 October 2010
We invite you to take part in a study investigating tuberculosis. Tuberculosis is a very serious
disease in Indonesia. TB can be present in people as a quiet infection before becoming active
and causing disease that requires treatment. Without proper treatment, TB may cause serious
illness and death. People that are sick from TB may have a cough, chest pain, fever, weight
loss and other problems. People who have TB can infect healthy people around them by
coughing, sneezing, breathing on them and spitting. Because the drugs to treat TB must be
taken for 6 months it would be much better if we could stop people from getting the disease.
BBKPM and University of Otago in New Zealand are working to stop the spread of TB by
identifying and treating people with the greatest risk of infection. This study wants to see
how well a program is able to identify and screen children who might be at risk of developing
TB. We want to identify reasons for choosing to be screened for TB and reasons for not
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being screened for TB. The study will take place at BBKPM clinic and will run for six
months. If you agree to participate you would be asked questions about your household,
health, job, TB diagnosis, and experience at the BBKPM. We would also ask about children
who live in your household.
Before you decide whether to take part in the study, it is important for you to understand
what is involved. Please take time to read the following information carefully and discuss it
with friends and relatives if you wish.
If you decide to take part: If you decide to take part in the study you will be asked some
simple questions about yourself.
If you decide not to take part: If you decide not to take part in this study your treatment and
medical care will not be affected in any way. Also, the treatment and medical or any children
living in your household would not be affected either. If you initially decide to take part and
then later you change your mind, you are free to ask us to destroy your questionnaire without
having to give us a reason. Again, this will not affect your ongoing health care in any way.
You may also choose not to answer particular questions in the interview without any penalty.
Confidentiality: If you take part, your personal information from the interview and your
hospital notes is kept confidential to the research team. You and children living in your
household will not be personally identified in any reports or publications about this study.
Your information will be anonymously entered onto a computer for analysis and held
securely at the Medical Faculty for 10 years.
Questions: If you have any questions or concerns about your rights as a participant in this
research study you can contact Dr Bachti Alisjahbana at IMPACT offices, Jl Pastirkaliki,
UPK-FKUP, Bandung.

Contact phone number: +62222033915

Thank you for taking the time to listen to this Study Information Sheet. For more information
about this study, please feel free to contact Dr Bachti Alisjahbana at IMPACT offices, Jl
Pastirkaliki, UPK-FKUP, Bandung. Contact phone number: +62222033915
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This study has been approved by the Lower South Regional Ethics Committee, New Zealand
and The Health Ethics Research Committee, Bandung
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Child TB Case Contact Management
Appendix VII: Consent form for TB Patients
I have read and I understand the Study Information Sheet dated _____ for volunteers taking
part in the Child TB Case Contact Management study to find ways of improving a TB
prevention program.
I have had the opportunity for support from family and/or friends to help me ask questions
and I understand the study will not affect any future or continuing health care.
I understand that the information collected from myself for this study is confidential and that
no material which could identify me or them will be used in any reports on this study.
I have had time to consider whether to take part.
I know who to contact if I have any questions about the study.
I wish to receive a copy of the results
I,

YES/NO
(full name), hereby consent to take part in this study

Date:
Your Signature:
Signature of Field Worker:………………………………….
Name:………………………… Date ……/……/……
Field researchers:
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Appendix VIII: Child TB Case Contact Management Information Sheet for BBKPM
Staff
Principal Investigator: Professor Philip Hill
Co-investigators: Dr Rovina Ruslami, Dr Bachti Alisjahbana, Dr Hedy B Sampurno, Merrin
Rutherford, Dr Rick Audas
Date: 20 October 2010
We invite you to take part in a study investigating tuberculosis. BBKPM and University of
Otago in New Zealand are working to stop the spread of TB by identifying and treating
people with the greatest risk of infection. This study wants to hear the opinions of BBKPM
staff regarding the use of INH prophylaxis as a preventive TB treatment program in children.
A copy of the results will be available for BBKPM staff at the end of the study. We would
use this information to recommend ways to improve the management of TB at BBKPM and
in similar settings.

Before you decide whether to take part in the study, it is important for you to understand
what is involved. Please take time to read the following information carefully and discuss it
with friends and relatives if you wish.
If you decide to take part: If you decide to take part in the study you will be asked about
your experiences working on TB prevention in a private interview. We want to hear your
thoughts on and INH program at BBKPM. If agreeable we would audio-tape the interview.
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If you decide not to take part: If you decide not to take part in this study your job at BBKPM
will not be affected in any way. If you initially decide to take part and then later you change
your mind, you are free to ask us to destroy your interview tape without having to give us a
reason. Again, this will not affect your job at BBKPM in any way. You may also choose not
to answer particular questions in the interview without any penalty.
Confidentiality: If you take part, your personal information from the interview is kept
confidential to the research team. You will not be personally identified in any reports or
publications about this study. Your information will be anonymously entered onto a computer
for analysis and held securely at the Medical Faculty for 10 years.

Questions: If you have any questions or concerns about your rights as a participant in this
research study you can contact Dr Bachti Alisjahbana at IMPACT offices, Jl Pastirkaliki,
UPK-FKUP, Bandung.

Contact phone number: +62222033915

Thank you for taking the time to listen this Study Information Sheet. For more information
about this study, please feel free to contact Dr Bachti Alisjahbana at IMPACT offices, Jl
Pastirkaliki, UPK-FKUP, Bandung. Contact phone number: +62222033915
This study has been approved by the Lower South Regional Ethics Committee, New Zealand
and The Health Ethics Research Committee, Bandung
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Appendix IX: Child TB Case Contact Management Consent form for BBKPM Staff
I have read and I understand the Study Information Sheet dated _____ for BBKPM staff
taking part in the Child TB Case Contact Management study to find ways of improving a
Tuberculosis Prevention Program.
I have had the opportunity for support from family and/or friends to help me ask questions
and I understand the study will not affect my employment at the BBKPM.
I understand that the information collected from myself is confidential and that no material
which could identify me or them will be used in any reports on this study.
I have had time to consider whether to take part.

I know who to contact if I have any questions about the study.

I wish to receive a copy of the results
I,

YES/NO
(full name), hereby consent to take part in this study

Date:
Your Signature:
Signature of Field Worker:………………………………….
Name:………………………… Date ……/……/……
Field researchers:
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Appendix X: Ethical Approval from University of Padjadjaran

!
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Lower South Regional Ethics Committee
c/- Ministry of Health
229 Moray Place
Dunedin
Phone: (03) 474 8562
Email: lowersouth_ethicscommittee@moh.govt.nz

Appendix XI: Ethical Approval from New Zealand

15 March 2011
Professor Philip Hill
Centre for International Health
Department of Preventative and Social Medicine
University of Otago
PO Box 913 Dunedin

Dear Professor Hill Re:

Ethics ref:
Study title:
Investigators:

LRS/10/10/049
(please quote in all correspondence)
Child tuberculosis case contact management at a lung clinic in
Bandung, Indonesia
Professor Philip Hill, Dr Rovina Ruslami, Dr Bachti Alisjahbana, Dr
Hedy B Sampurno, Ms Merrin Rutherford, Dr Richard Audas

This study was given ethical approval by the Lower South Regional Ethics Committee on 15
March 2011. This approval is valid until 31 July 2011, provided that Annual Progress Reports
are submitted (see below).
Amendments and Protocol Deviations
All significant amendments to this proposal must receive prior approval from the Committee.
Significant amendments include (but are not limited to) changes to:
 the researcher responsible for the conduct of the study at a study site
 the addition of an extra study site
 the design or duration of the study
 the method of recruitment
 information sheets and informed consent procedures.
Significant deviations from the approved protocol must be reported to the Committee as soon
as possible.
Annual Progress Reports and Final Reports
The first Annual Progress Report for this study is due to the Committee by 15 March 2012. The
Annual Report Form that should be used is available at www.ethicscommittees.health.govt.nz.
Please note that if you do not provide a progress report by this date, ethical approval may be
withdrawn.
A Final Report is also required at the conclusion of the study. The Final Report Form is also
available at www.ethicscommittees.health.govt.nz.
We wish you all the best with your study.
	
  124	
  

Yours sincerely
[e-signed]
Rohan Murphy
Administrator
Lower South Regional Ethics Committee
Email: lowersouth_ethicscommittee@moh.govt.nz
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