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Background. Tuberculosis preventive therapy (TPT) offered to children who come into contact with infectious adult pulmonary
tuberculosis (TB) cases is an important childhood TB prevention strategy.

Objectives. To document paediatric TPT coverage as per South African national TB guidelines, to measure basic knowledge of TPT in
adult TB patients and healthcare workers (HCWs), and to determine challenges in TPT delivery in eligible children.

Methods. We conducted a descriptive, cross-sectional study at primary healthcare clinics in South-West Tshwane, Gauteng Province,
South Africa (SA). Structured interviews were conducted with adult TB patients to obtain socio-demographic data, TB and HIV history,
data on child contacts and TPT knowledge. A separate questionnaire probed HCWs” knowledge of TPT. Patient folders and the clinical
process flow of adult TB cases and children on TPT were also assessed.

Results. We interviewed 100 adult TB patients and identified 28 child contacts who were eligible for TPT, including six children (21%,
n=6/28) on TPT, all HIV-uninfected and <5 years of age. Instability in household configuration was the most common reason for eligible
children not having been brought to health facilities for assessment (57%; n=4/7). Almost all adult TB patients were aware of their TB
diagnosis (98%; n=98/100), but only half (48%; n=48/100) had knowledge of their TB type, and 55% (n=6/11) of the adult TB patients
with drug-resistant TB were aware of the drug resistance. In addition, we interviewed 71 HCWs, and more than one-third of HCW's (37%;
n=26/71) were fully knowledgeable about paediatric TPT eligibility criteria, with 63% (1n=45/71) unaware that HIV-infected children of
all ages qualified for TPT after exposure.

Conclusions. TPT provision in eligible child TB contacts in an urban district in SA was found to be suboptimal, especially for HIV-
infected children. Instability in household configuration was an important reason for suboptimal TPT provision. Training of HCWs on
paediatric TPT guidelines is required, together with knowledge sharing on TPT with the TB patients.
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Childhood tuberculosis (TB) preventive therapy (TPT) and active
contact tracing, as per the South African (SA) national TB guidelines,
form pivotal pillars in curbing childhood TB.M Previously published
data documented suboptimal TPT implementation in the SA
national TB control programme.!) Further research on the uptake
of paediatric TPT is therefore important, including on the current
clinical practice of healthcare workers (HCW3s), to better understand
screening of child household contacts and subsequent TPT initiation
in eligible children. This can assist in identifying operational
challenges in the TPT programme implementation, resulting in
improved service delivery.

The present study was aimed at identifying child household TB
contacts (aged <5 years and/or HIV-infected) linked to infectious
adult TB cases and documenting the proportion of these children
having successfully initiated TPT. In addition, HCWs and adult TB
patients’ knowledge on TPT, together with operational challenges in
TPT provision, were determined.

Methods

This cross-sectional study used a mixed-method approach.
Structured interviews were done with adult TB patients at primary

healthcare clinics in the Tshwane subdistricts 3 and 4, the referral
area of the Kalafong Provincial Tertiary Hospital. Tshwane District,
an urban district in the Gauteng Province of SA, has 7 service
delivery regions and a population of 3 275 152. In the community
survey done in 2016, about half (51%) of the residents were
employed and 16% of people were living in informal dwellings."
The present study was conducted between May and August 2017 and
included 11 of the 13 clinics in the two subdistricts, excluding two
clinics with very low numbers of adult TB patients. Data collection
included socio-demographic data, TB- and HIV-related history, data
on child contacts and TPT knowledge.

A convenience sample of adult TB patients was included in the
study, with clinic visits for patient recruitment done by the principal
investigator without any prior pre-arrangement with the clinic on the
day of visit. All adult TB patients who were at the clinic on the day
of study visit and who fulfilled the inclusion criteria were included
in the study after providing informed consent. The inclusion criteria
were adult TB cases (=18 years of age), with any type of TB, who
were on current TB treatment and who consented to study inclusion.
All patients were receiving TB treatment at the clinic prior to the
study inclusion; therefore, eligible child TB contacts should already
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have been assessed and started on TPT. If eligible contacts were
found not to be on TPT, the researchers assisted the local HCWs in
tracing and subsequent TPT initiation.

The principal investigator interviewed each study participant
individually using a self-developed questionnaire to assess elements
of TPT knowledge. It included questions on childhood TB risk and
subsequent management, as per SA TB guidelines (2013) relevant at
the time. The questionnaire consisted of multiple-choice questions,
with one correct answer among four options. HCWs and the adult
TB patients were given the same set of six questions, with HCWs
asked an additional 7th question on child TPT eligibility criteria.
All interviews were done onsite at the clinics, either in a consulting
room or another private space.

Additionally, adult TB patients were asked about the number of
child contacts below the age of 5 years and/or HIV-infected children
in their household. This information was then cross-checked in
the onsite folders of the source case. Information on TB diagnosis
and management, HIV diagnosis and management, and other
relevant information were also obtained from the patient’s folders,
together with information on child contact identification, tracing
and management.

The clinics’ systems of TB screening and TPT initiation for
affected child contacts were explored through onsite observations,
focusing on its route of clinical decision making and also sought
the effect of administrative processes, like the filing system, on the
uptake of TPT among their child contacts.

Ethical approval was granted by the Research Ethics Committee at
the University of Pretoria (ref. no. 54/2017). The Tshwane Research
Committee and facility managers granted permission for the study
to be conducted at the clinics, and TB patients as well as HCW's gave
informed consent for study inclusion.

Descriptive statistics were utilised for statistical analysis. P-values
were obtained using the Fisher’s exact test.

Results

We interviewed 100 adult index TB patients. The socio-demographic
and medical factors of the adult index TB patients are shown in
Table 1. The median (range) age of the adult TB patients was 39
(21 - 74) years.

The clinic staff identified 15 eligible child contacts, and
documented as such in the clinic folders, prior to the study, but only
6 of them were receiving TPT. An additional 13 child contacts were
identified during the interviews. The coverage of TPT provision
was therefore 21% (n=6/28). The 28 eligible children included
26 children <5 years of age, and two HIV-infected children, with no
HIV-infected children included in the group previously identified
by the clinic staff. None of the adult TB patients who participated in
the present study and who had extrapulmonary TB only, were living
with young (<5 years) or HIV-infected children. The majority of the
interviewed adult TB patients were males (63%, n=63/100), but child
contacts of female TB patients were more likely to be on TPT (40%
for female patients v. 0% for male patients; p=0.002). No children
had been diagnosed with TB and/or started on TB treatment.

In terms of households linked to the adult TB cases, 18 households
had one child contact, while in five households, two children
were linked to the adult source case, totalling 28 children from
23 households. In 15 of these households, the contacts were the TB
patient’s own children, while in the other 8 households, the contacts
were children of other family members.

Missed opportunities for TPT provision included that adult
patients had not been requested to bring their eligible child contacts
to the health facility for assessment (30%; #=7/23). The remaining

Table 1. The socio-demographic and medical factors of the
adult TB clients (N=100)

Socio-demographic data n (%)
Sex
Male 63 (63)
Female 37 (37)
Employment
Employed 43 (43)
Pensioner 2(2)
Unemployed 55 (55)
Marital status
Married 31 (31)
Single 69 (69)
Single, but cohabiting 21 (30)*
Type of housing
Brick house 55(55)
Informal settlement 40 (40)
Commune® 5(5)
Other adults in household
None 11 (11)
1-3 72 (72)
4-7 16 (16)
8 or more 1(1)
Smoking habits
Not smoking 56 (56)
Smoking, but only outside the house 26 (26)
Smoking inside the house 18 (18)
TB-related factors
Type of TB
Pulmonary TB 78 (78)
Extrapulmonary TB 16 (16)
Pulmonary and extrapulmonary TB 6 (6)
Proven drug-resistant TB 11 (11)
Knowledge of own TB disease
Aware of TB diagnosis 98 (98)
Aware of TB disease type 52 (52)
Aware of drug-resistant TB diagnosis 6 (55)°
HIV-related factors
HIV-positive 75 (75)
HIV-negative 20 (20)
Not tested/unknown 5(5)
HIV treatment
On antiretroviral therapy 67 (89)*

*n=69; 'n=11; *n=75.

*A commune refers to a compound with many rooms, in which different persons
or families stay, each in a room, with sharing of facilities such as kitchens or
bathrooms.

16 patients (from the 23 affected households) had been requested
by the HCWs to bring child contacts for assessment, but 44%
(n=7/16) of the adults did not bring the children to the health
facility. Changes in household composition and mobility of
children between households were the most commonly provided
reasons (57%; n=4/7). Other reasons included a private sector
healthcare visit, with subsequent suboptimal management (n=1),
while another TB patient believed it was the mother’s responsibility
to take the child for assessment and the other patient provided no
reasons.
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We interviewed 71 HCWs, representing all 11 clinics (5 - 7 HCWs/
clinic). The median (range) age of the HCWs was 32 (25 - 72) years
and 93% (1n=66/71) were female. Less than half of the interviewed
HCWs (46%, n=33/71) were of the opinion that not all eligible child
contacts were receiving TPT, most commonly ascribed to mobility of
child contacts between households and/or geographical areas (36%;
n=12/33).

The basic knowledge questions were mostly answered correctly
by the HCWs (>80%), except for the question on childhood TPT
eligibility criteria, which was only answered correctly by 37% of
respondents (n=26/71). The most common wrong answer given to
the eligibility criteria question was that all children were eligible for
TPT (31%; n=22/71) and 25% (n=18/71) answered only children
<5 years of age were eligible. The remaining HCWs answered that
they did not know (8%, n=6/71). In addition, only 70% of the HCW's
(n=50/71) correctly identified an immunocompromised state as
being an additional risk factor for developing TB. Fig. 1 depicts the
differences between the correct answers given by the HCWs and the
adult TB patients. The adult TB patients incorrectly answered the
question on underlying childhood risk factors for developing TB.
Using a composite score, having a better TPT knowledge in adult
TB patients did not significantly improve TPT access in their eligible
children (p=1.000).

Onsite observations revealed non-standardised approaches to
clinical and administrative management of childhood TPT provision.
Two clinics were performing well, and together contributed 66%
(n=4/6) to the actual total TPT coverage found in the present study.
These were also the only two clinics where no new child contacts
were identified during the study interviews and all the interviewed
adult TB patients reported that they had been asked to bring the
child contacts for assessment for possible TPT provision. In these
clinics, the child TB contact folders were stored together with the
adult TB patients’ folders in a well-functioning filing system.

Discussion

Clinical assessment of child contacts of infectious adult TB cases
significantly contributes to the identification of children who
require TPT, as well as access to treatment for children with active
TB, thereby reducing childhood mortality and morbidity.®! SA
children have a disproportionately higher risk of TB due to the
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Fig 1. Childhood tuberculosis prevention-related questions posed to health care
workers and adult tuberculosis clients.

high TB burden, with paediatric TB cases higher than the global
estimate of 10%, highlighting a need of effective preventive
therapy.! The reduction of risk of progression from infection to
disease in childhood TB contacts is well-documented,™ particularly
in cases of drug-susceptible TB and possible strains of low-level
isoniazid resistance.”’ Awareness and implementation of the SA
TPT guidelines in children to prevent TB is therefore of paramount
importance. Previous studies done in Cape Town found that despite
the recommendations by the World Health Organization and the SA
National TB Programme being in place for >20 years, implementation
of TPT in children was documented to be suboptimal.!!

This current study focused on obtaining data on the coverage of
paediatric TPT in the Tshwane District, which is a large urban SA
health district with a large-scale adult HIV-TB co-epidemic. The
coverage of TPT in eligible child contacts was found to be very low
at 21% (n=6/28), very similar to the coverage previously documented
in Cape Town (17%).!") Additionally, in a recent systematic review of
studies on child contact management in high TB-burden countries,
38% of studies reported TPT initiation rates of <50%./) More
research is currently being conducted into the possibility of shorter
courses of TPT, but the importance of identification of eligible
children nevertheless will remain as the entry point for any such
treatment simplification.

The poor detection of child contacts per index patient as found
in this study is consistent with literature. The results from a study
conducted in the Eastern Cape Province (SA), found 0.53 child
contacts per index patient (n=261/491),¥ while we detected an
average of 0.28 (n=28/100) eligible child contacts per index patient.
The majority of patients in our study were male adult TB patients
(63%; n=63/100). This finding is similar to the male predominance
previously documented in Cape Town.”! We found that children
linked to male adult contacts were significantly less likely to have
accessed TPT, most probably because women in the African context
are tasked with the majority of child rearing.® TPT programmes
therefore should place additional emphasis on active contact tracing
of children linked to male TB patients.

The majority of the adult TB patients were HIV-positive and on
antiretroviral treatment, indicating their regular interaction with the
health system. Two adult TB patients indicated that they had HIV-
positive child contacts, who were therefore eligible for TPT, but both
had been missed for TPT provision prior to the present study. None
of the adult TB patients had their child contact’s HIV status recorded
in their clinic folders, as the stationery did not routinely allow for
this, neither did the stationery allow for documentation of details of
child contacts <5 years of age. The majority of the adult TB patients
did not know the HIV status of their children in the households, nor
of its important link to TB prevention, indicating that the number of
TPT-eligible HIV-positive children was likely underestimated in this
study. This highlights the necessity of a strong partnership between
the HIV treatment programme and the TB programme to ensure
the identification of HIV-positive child contacts who are eligible for
TPT.

A study done in Kenya!' documented operational challenges
hinging on the lack of a structured approach to identify and track
TB-exposed children. Moreover, the Kenyan study showed that
HCWs only sporadically asked index cases at the primary visit to
bring child TB contacts to the clinic for screening.!"” In addition,
only few index cases brought their children for screening and
patient tracking was not done. In our study, this lack of structure in
tracking and identifying TB-exposed children remained a challenge
and mainly due to the mobility of the children between households.
Transport difficulties, which included long travel times to clinics
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and movement of child contacts to intermittently live with extended
family, were stated as the second major challenge pertaining to
access of care in a previous systematic review.) However, it was
encouraging that our study participants were motivated to bring
their child contacts for the required health assessment after they had
been provided with information on the need for screening of child
contacts. This is in line with results from a study done in 2017, which
showed that targeted messages and educational materials improved
families” awareness of child contact screening.!®

We identified 13 additional child contacts during our study
interviews, indicating that eligible children were missed despite
adults accessing the required healthcare. Knowledge gaps of HCWs
on crucial components of the national TB guidelines possibly
contributed to suboptimal TPT provision. The fact that HCWs
performed poorly on the question on childhood TPT eligibility
criteria was a striking finding, with only 37% of respondents
answering this crucial question correctly, pointing towards the
well-documented critical need for continued in-service training
of HCWs. The difference in knowledge levels among the HCWs
and adult TB patients, which we found in this study, suggests that
improved knowledge sharing could potentially lead to adult TB
patients who are better informed about TB and childhood TPT.

Our study also highlighted administrative gaps in optimising
the management of child TB contacts at health facilities. Onsite
observations done at the clinics with good TPT coverage showed the
advantage of having a good filing system in place to enable smooth
organisational flow, but even the clinics with good filing systems did
not have individual clinic folders for the children. Documentation
on the clinical assessment and TPT provision was found to be
suboptimal. It was noted that in the clinics that used appointment
cards for the child contacts had regular checking of adherence to TB
testing and/or TPT protocol adherence. Dedicated stationery and
onsite registers could potentially improve the clinical management
and tracking of the child contacts, as recommended in other
published studies.*!*!!] For the future, electronic records have great
potential for better data management, although the implementation
thereof comes with its own difficulties, including infrastructure
needs and adoption of the new electronic systems by the staff.!"?

Study limitations

Limitations of this study include that we did not explore TPT
initiation of HIV-positive child TB contacts during the children’s
HIV clinic visits to ascertain compliance with the TPT guidelines
in that setting, and this is an area for future research. A non-
standardised measurement tool was used in the form of multiple-
choice questions; therefore, the influence of outliers and questions
answered by chance potentially could have influenced the results.
In addition, this study included a convenience sample obtained in
two sub-districts in the Tshwane district in SA, potentially limiting
generalisability. However, the research was done in a typical urban
setting within the SA public healthcare system, in the context of
clinical care provision according to the national TB guidelines,
resulting in valuable and generalisable lessons.

Conclusion and recommendations

Child TB contact identification management remains challenging,
as shown in this study in the Tshwane district of SA, especially in
HIV-positive child contacts, calling for strong linkages between the
HIV and TB programmes. Identification of eligible children is an
essential step in the TB-prevention pathway, without which related
concerns regarding optimisation of treatment duration, adherence,
completion and efficacy are rendered ineffective.
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