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Background

Elimination of catastrophic costs due to tuberculosis (TB) is one of the three targets of
the World Health Organization (WHO) End TB Strategy. Limited data have yet been
reported on the costs experienced by households of children receiving TB services. We
quantified the economic impact on households with children seeking and receiving TB
services during the Catalyzing Pediatric TB Innovations (CaP-TB) project in Cameroon
and Kenya.

Methods

Within the INPUT stepped-wedge cluster-randomised study evaluating the effect of
CaP-TB integration of TB services in paediatric entry points, we designed a
cross-sectional facility-based survey with retrospective data collection using a
standardised questionnaire adapted from the WHO Global taskforce on TB patient cost
generic survey instrument. Caregivers of children receiving TB services (screening,
diagnosis and treatment of drug-sensitive TB) during the CaP-TB project were
interviewed between November 2020 and June 2021. Direct medical, direct non-medical,
and indirect costs for TB services were analysed following WHO Global taskforce
recommendations. We used the human capital and output-based approaches to
estimating income loss. All costs are presented in 2021 US dollars.

Results

A total of 56 caregivers representing their households (Cameroon, 26, and Kenya, 30)
were interviewed. The median household costs for TB services, estimated using the
human capital approach, were $255 (IQR; $130-631) in Cameroon and $120 ($65-236) in
Kenya. The main cost drivers across both countries were direct non-medical costs
(transportation and food), 52%; and medical costs, 34%. Approximately 50% of
households reported experiencing dissavings (taking a loan, or selling an asset) to deal
with costs related to TB disease. Using a threshold of 20% of annual household income,
50% (95%CI; 37-63%) of households experienced catastrophic costs when using the
human capital approach; (46% (95%CI; 29-65%) in Cameroon and 53% (95%CI; 36-70%)
in Kenya). Estimated costs and incidence of catastrophic costs increased when using the
output-based approach in a sensitivity analysis.

Conclusions

Accessing and receiving TB services for children results in high levels of cost to
households, despite the provision of free TB services. Strategies to reduce costs for TB
services for children need to address social protection measures or explore
decentralisation.

Registration: https://clinicaltrials.gov/ct2/show/NCT03862261.
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Tuberculosis (TB) patients and their households often
incur large costs related to illness, seeking and receiving
healthcare services.!»2 Such costs create access3 and adher-
ence? barriers which affect health outcomes and increase
the risk of transmission of the disease.5¢ TB disproportion-
ately affects those in the lowest wealth quintiles,” and costs
due to seeking and receiving TB care can further impover-
ish the poorest households.

Ensuring that no TB patient or their household face “cat-
astrophic total costs” due to TB by 2025 is one of the three
targets for the World Health Organisation (WHO) End TB
Strategy.8 Assessing the composition and magnitude of
these costs through periodic health facility-based surveys is
now recommended for monitoring progress towards achiev-
ing this target.?

The WHO Global TB Programme developed standardised
methodology and published guidance on implementing TB
patient cost surveys used to quantify costs faced by TB pa-
tients and their households. Currently, 29 national TB pa-
tient cost surveys have been completed with 27 reporting
the results (including Kenya).19 The pooled average per-
centage of households facing catastrophic costs (defined
as >20% of annual household income) from these national
surveys was 48% (95% confidence interval (CI): 36-61%).10

Despite the growing body of evidence on costs incurred
by TB patients, to our knowledge, limited attempts have so
far been made to focus on the economic impact on house-
holds seeking care for children sick with TB. The SARS-
CoV-22019 pandemic (COVID-19) caused severe, wide-
spread disruptions to TB diagnosis, care and prevention
services, 11,12 making these targets less likely to be reached.
The impact of the COVID-19 pandemic on household costs
has not been widely assessed. Limited evidence showed that
the COVID-19 pandemic was associated with significant
income loss!3-15 and increased risk of experiencing cata-
strophic costs!3 among patients with TB.

We evaluated the costs faced by households with chil-
dren seeking and receiving TB services (defined as screen-
ing, diagnosis and treatment of drug-sensitive TB) for chil-
dren during the Catalyzing Pediatric TB Innovations
(CaP-TB) project in Cameroon and Kenya. This evaluation
was performed during the COVID-19 pandemic, which po-
tentially also impacted these households.

METHODS
STUDY DESIGN AND SETTING

A cross-sectional facility-based survey with retrospective
data collection, based on approaches developed by the
WHO Global taskforce on TB patient cost surveys, was con-
ducted between November 2020 and June 2021. The survey
was done alongside the Integrating Paediatric TB Services
Into Child Healthcare Services in Africa (INPUT) study
(NCT03862261), a stepped-wedge cluster-randomised (SW-
CRT) intervention study which assessed the effectiveness of
integrating TB services into child healthcare services on TB
diagnosis capacities in children under 5 years of age. De-
tails of the INPUT study have previously been reported.1®
In short, the INPUT study was undertaken in Cameroon

and Kenya to compare the CaP-TB package of interventions
against the standard of care for TB diagnosis. The standard
of care followed the national guidelines for the delivery of
paediatric TB services. The intervention was implemented
at both the hospital and primary healthcare levels and in-
cluded a package of training, supportive supervision, job
aids, and logistical support for the integration of TB screen-
ing and diagnostic activities into healthcare entry points
for children (outpatient departments, inpatient depart-
ments, maternal and child health, nutrition, and HIV ser-
vices).

STUDY POPULATION

Caregivers (parents/guardians) with children enrolled in
the INPUT study who had completed at least two weeks of
treatment were eligible for the costs survey. Caregivers who
provided written informed consent were invited to take part
in the cost survey. Participants were identified and consec-
utively enrolled from the INPUT study register.

SAMPLE SIZE

The sample size was calculated assuming catastrophic costs
affect 50% of households in the cohort (conservative from
the perspective of power), and the design effect of 2, result-
ing in a sample size of 75 households per country to ob-
tain an absolute precision of 10%. For logistical and bud-
getary reasons, the sample size was revised to 48 across the
two countries using a 20% precision still within the range of
20% to 40% suggested for national surveys of catastrophic
costs among TB patients by WHO.?

DATA COLLECTION

A standardised questionnaire adapted from the WHO
Global taskforce on TB patient costs® was used to collect
data. The questionnaire (previously published!? and avail-
able in Tables S2 and S3 in the Online Supplementary
Document) was adapted to the local context (facility types,
currencies, and socio-economic questions) including trans-
lation to the French language in Cameroon. We incorpo-
rated previously published country-specific questions on
household asset ownership and dwelling characteristics.13
We also developed and included a set of questions to assess
the potential impact of the COVID-19 pandemic on TB care
and economic welfare of households. Data on TB patient
costs were collected and managed using REDCap (Research
Electronic Data Capture) electronic data capture tools
hosted at The University of Sheffield.18 The data collection
instrument was piloted during the training of research as-
sistants in each country.

Trained research assistants conducted face-to-face in-
terviews with caregivers at the facility during treatment
follow-up visits for children. Enrolled caregivers were in-
terviewed to gather information on expenditures and time
losses (opportunity costs) experienced towards seeking
healthcare and caring for their children. Data on healthcare
utilisation, household asset ownership, coping mechanisms
(e.g. dissaving, borrowing, or selling assets), and perceived
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social and financial impacts of TB care were collected. Par-
ticipants also provided information on socio-economic
characteristics (e.g., the income of the caregiver and house-
hold), and COVID-19 impact. Clinical and demographic in-
formation of children was extracted from the INPUT study
database before the interviews.

DEFINITIONS (PATIENT COSTS, INCOME, CATASTROPHIC
COSTS, COPING MEASURES)

All costs incurred before and during TB treatment were
collected and estimated from a patient perspective. Data
was collected on direct medical (consultation fees, hospital
admissions, medicines, laboratory tests) and non-medical
(e.g., transport and food) costs, net of reimbursement, and
indirect costs (opportunity cost — representing lost produc-
tivity by a caregiver seeking and receiving care for their
child or children), up to the time of interview. The human
capital approach was used to value time lost in the primary
analysis, by summing up the reported time lost by care-
givers due to receiving and waiting for care, hospitalisation,
transportation, and lost working days for the caregiver to
get an estimate of the total time lost. The total time lost
was multiplied by the minimum hourly wage in each coun-
try to estimate the cost of lost time.

To minimise recall bias, data were collected only for the
current TB treatment phase the child was in at the time of
the interview. We estimated the entire treatment costs per
TB treatment phase by extrapolating the costs incurred up
to the time of the interview. Total patient costs for the en-
tire duration of TB treatment were estimated based on me-
dian cost data collected from caregivers interviewed when
their own children were in the other phase of TB treatment.
In summary, the costs and time lost information for partic-
ipants interviewed in the intensive phase were used to pro-
ject intensive phase costs for those interviewed in the con-
tinuation phase and vice-versa.

Consistent with the global End TB Strategy indicator,?
we estimated the proportion of households experiencing
catastrophic total costs due to TB, defined as the proportion
of households with total costs (direct and indirect costs) in-
curred exceeding 20% of the household’s annual income.

We also assessed coping strategies used by households to
deal with the cost of TB treatment, the social consequences
of TB disease and treatment and the socio-economic im-
pact of the COVID-19 pandemic. We estimated the pro-
portion of households employing each coping strategy, ex-
periencing each social consequence and experiencing each
COVID-19 impact.

DATA ANALYSIS

Descriptive statistics are reported for demographic charac-
teristics, clinical characteristics, clinical outcomes, and pa-
tient costs. Categorical variables are summarised using fre-
quencies (with percentages) and continuous variables are
summarised using the mean and standard deviation or the
median, (with interquartile range, IQR). Time lost and pa-
tient costs are summarised using a median with IQR due
to skewed distributions. Proportions of households experi-

encing catastrophic costs are presented as means and 95%
Binomial confidence intervals (CI). Costs are disaggregated
into direct medical, direct non-medical, and indirect costs,
and are presented for the period before TB diagnosis and
during TB treatment. Missing household income was im-
puted using a regression model based on household asset
ownership and dwelling characteristics. All costs and in-
comes were collected in local currency and were converted
to US dollars using the country-specific average exchange
rate during the study period (November 2020 - June 2021)
available from OANDA!? (US$1 to 550 Central African Franc
in Cameroon and 108 Kenyan Shilling in Kenya).

SENSITIVITY ANALYSES

We evaluated the impact of different assumptions on total
household costs and occurrence of catastrophic costs. Con-
sistent with current guidance on TB patient cost surveys,?
we used the output-based approach to estimate indirect
costs in terms of income change before and after TB di-
agnosis. We present the proportion of households experi-
encing catastrophic costs when indirect costs are measured
based on the output approach. The incidence of cata-
strophic costs was also calculated by considering direct
costs only (that is excluding lost income or a valuation
of lost time), in what we term our conservative approach.
Lastly, we varied the threshold for calculating catastrophic
costs to evaluate its impact on the proportion of house-
holds facing catastrophic costs due to TB disease.

ETHICAL CONSIDERATIONS

The patient cost survey was part of the INPUT SW-CRT pro-
tocol that was approved by the WHO Ethics Research Com-
mittee, the Advarra Institutional Review Board, and local
ethics committees from Cameroon and Kenya. All partic-
ipants provided informed consent for participation in the
SW-CRT, which included specific information on the pa-
tient cost survey. They additionally gave assent before tak-
ing part in the interviews.

RESULTS
SURVEY PARTICIPANTS

Caregivers representing 56 households (Cameroon, 26 and
Kenya, 30) were interviewed (Table 1). Most children of
caregivers included in the survey (80.4%) were receiving
TB services at the hospital level (84.6% in Cameroon and
76.7% in Kenya). The rest of the children were receiving
care at the primary healthcare level. The mean age of chil-
dren on TB treatment was 1.8 years in Cameroon and 1.4
years in Kenya. Half (50%) of the children were female and
16% (34/56) were living with HIV. The mean duration from
the onset of symptoms to anti-TB treatment initiation was
3.22 (SD=2.34) weeks in Cameroon and 4 (SD=2.68) weeks
in Kenya. All children were on first-line anti-TB treatment,
and 41/56 (73.2%) were in the intensive phase of treatment
at the time of the interviews. The reported average house-
hold size was 6.3 (standard deviation (SD)=2.8) persons in
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Table 1. Demographic and socioeconomic characteristics of survey participants and their tuberculosis child

contacts.
Characteristic Overall,N=56 Cameroon, N =26 Kenya, N = 30
Level of care
Hospital 45 (80.4%) 22 (84.6%) 23(76.7%)
Primary Healthcare Centre 11(19.6%) 4(15.4%) 7 (23.3%)
Child age (Years), Mean (SD) 1.58 (1.04) 1.77 (1.11) 1.41(0.97)
Child sex, Female, n (%) 28 (50.0%) 13(50.0%) 15 (50.0%)
Child HIV status, n (%)
Negative 34 (60.7%) 13(50.0%) 21(70.0%)
Positive 9(16.1%) 5(19.2%) 4(13.3%)
Unknown 13(23.2%) 8(30.8%) 5(16.7%)
1st line TB treatment, new 56 (100%) 26 (100%) 30 (100%)
TB treatment phase
Intensive 41(73.2%) 24 (92.3%) 17 (56.7%)
Continuation 15(26.8%) 2(7.7%) 13(43.3%)
Weeks since onset of symptoms, Mean (SD) 3.59(2.5) 3.22(2.34) 4(2.68)
Household size, Mean (SD) 5.84(2.61) 6.27 (2.75) 5.47 (2.47)
Household income before ATT (monthly, US$), Mean (SD) 91.92(137.22) 150.88 (169.46) 40.83(71.69)
National wealth quintile
Poorest 34 (60.7%) 16 (61.5%) 18 (60.0%)
Less poor 8(14.3%) 4(15.4%) 4(13.3%)
Average 1(1.8%) 0(0.0%) 1(3.3%)
Less wealthy 7 (12.5%) 0 (0.0%) 7 (23.3%)
Wealthiest 6(10.7%) 6(23.1%) 0(0.0%)
Percent households living below poverty line ($1.90/day), n (%) 54 (96.4%) 24 (92.3%) 30(100.0%)

ATT; anti-tuberculosis treatment, SD; standard deviation, HIV; human immunodeficiency virus.

Cameroon and 5.5 (SD=2.5) persons in Kenya. Self-reported
mean monthly household income was lower in Kenya ($41)
compared to Cameroon ($151). After assigning a national
wealth quintile to each of our survey respondents using as-
set ownership information, a disproportionately large per-
centage of households (>70%) fell in the lowest two quin-
tiles indicating that the survey populations in both
countries were relatively poor compared to the general
population. The proportion of households living below the
international poverty line of US$1.90 per day was 92% in
Cameroon and 100% in Kenya.

MODEL OF CARE

The number of children reported to have previously been
hospitalised in relation to TB was 4/26 (15.4%) in Cameroon
and 5/30 (16.7%) in Kenya (Table 2). Only one child (3.3%)
was hospitalised at the time of the interview in Kenya.
Health facility visits were similar before TB diagnosis (~2
visits in both countries) and slightly higher in Kenya (17
visits in Kenya versus 14 visits in Cameroon) during TB
treatment follow-up. The mean number of days spent in
hospital was higher in Cameroon, 17.9 days, compared to
Kenya, 4.2 days. The estimated number of TB treatment fol-
low-up visits was 9 and 10 times higher than visits before

treatment initiation in Cameroon and Kenya, respectively.
The average total number of visits was higher in Kenya, 19
(SD=12) days, compared to Cameroon, 15 (SD=9) days.

MAIN FINDINGS
TIME LOSS FOR CARE-SEEKING

The mean total time loss for care seeking for caregivers
was 64.6 (SD=81.5) hours in Cameroon and 53.3 (SD=46.7)
hours in Kenya. This was largely driven by time spent dur-
ing treatment follow-up visits (~50%).

ESTIMATED TOTAL COSTS

Using the human capital approach, the median household
costs were $254.61 (IQR; $129.68-631.42) in Cameroon and
$120.04 (IOR; $65.08-235.62) in Kenya. The main cost dri-
vers were direct non-medical costs (transportation and
food) contributing 52-54%, direct medical costs (consulta-
tion fees, hospital admissions, medicines, laboratory tests)
contributing 26-36%, and indirect costs (caregiver time
lost) contributing 12-21%. The distribution of costs across
different cost categories is shown in Table 3 and Figure 1.
Total cost before anti-TB treatment accounted for 57% of
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Table 2. Model of care and time lost seeking or accessing care for parents/guardians (hours). Time lost seeking
care represents opportunity costs (lost productivity) to parents/guardians.

Characteristic | Overall,N=56 Cameroon, N =26 | Kenya, N = 30
Model of care
Currently Hospitalised, n (%) 1(1.8%) 0(0.0%) 1(3.3%)
Previously Hospitalised, n (%) 9(16.1%) 4(15.4%) 5(16.7%)
Days hospitalized during the current phase, Mean (SD)* 11.11(11.12) 8.5(5.92) 13.2(14.45)
Visits: Before TB treatment initiation, Mean (SD) 1.66(1.9) 1.58 (1.5) 1.73(2.21)
Visits: TB treatment follow-up, Mean (SD) 15.32(10.43) 13.58(9.34) 16.84(11.22)
Visits: Total, Mean (SD) 16.99(10.77) 15.15(9.11) 18.57(11.95)
Time lost seeking care (parent/guardian), in hours
Hospitalisation, Mean (SD) 28.36(33.59) 16.06 (18.92) 38.2(41.43)
Medicine administration, Mean (SD) 15.16 (0) 15.16 (0) 15.16 (0)
Treatment follow-up, Mean (SD) 33.09 (43.26) 34.86 (46.26) 31.55(41.21)
Total lost time, Mean (SD) 52.53(47.38) 52.49(49.62) 52.56(46.2)

*Calculated based on children hospitalised only
ATT; anti-tuberculosis treatment, SD; standard deviation.

total costs in Cameroon [$144.15 (IQR; $1.36-343.41)] and
7% of total costs in Kenya [$7.15 (IQR; $0.00-25.87)]. The
higher costs observed during anti-TB in Kenya were largely
driven by the cost of nutritional supplements [$34.17 (IQR;
$0.00-92.93)], contributing 91%. Poor households were dis-
proportionately affected by costs associated with TB (Figure
3); in general, they experienced higher costs relative to
their annual household incomes (>40% of household in-
come). Using a threshold of 20% of annual household in-
come, 50% (95%CI; 37-63%) of households experienced cat-
astrophic costs (defined as total costs exceeding 20% of
annual household income) globally (46% (95%CI; 29-65%)
in Cameroon and 53% (95%CI; 36-70%) in Kenya).

COPING STRATEGIES, SOCIAL CONSEQUENCES AND THE
IMPACT OF THE COVID-19 PANDEMIC

The proportions of households experiencing any dissaving
(taking a loan, selling an asset, or use of savings) to cope
with TB-related expenses were 46% (12/26) in Cameroon
and 47% (14/30) in Kenya (Figure 4 and Table 4). Most
households in Cameroon reported some financial impact
of TB in Cameroon (80.8%), compared to 43.3% in Kenya.
A substantial number of households, 62.5% (76.9% in
Cameroon and 50.0% in Kenya) reported experiencing some
social consequences of TB disease and treatment (food se-
curity, social exclusion, children dropping out of school
and potential loss of earnings). The COVID-19-related eco-
nomic impact was reported by 76.9% of households in
Cameroon and 33.3% in Kenya. Only one household in
Kenya reported experiencing COVID-19-related impact on
care.

SENSITIVITY ANALYSES

The median estimated household income loss (indirect
cost) was $0.00 (IQR; $0.00-218.34) in Cameroon (affecting
46.2% of households) and $105.62 (IQR; $0.00-255.13) in

Kenya (affecting 66.6% of households) (Table S1 in the On-
line Supplementary Document). The distribution of costs
across different cost categories when applying the output-
based approach is shown in (Figure S1 in the Online Sup-
plementary Document). Using the output-based approach
changed the distribution of the main cost drivers to 41-44%
direct non-medical costs, 30-34% indirect costs, and
22-30% direct medical costs.

The proportion of households facing catastrophic costs
due to TB treatment estimated using the output-based ap-
proach at a threshold of 20% of annual household income
was 58% (95%CI; 39-74%) in Cameroon and 83% (95%CI;
65-93%) in Kenya. A substantial proportion of households,
38-43%, still experienced catastrophic costs under the most
conservative approach which excluded indirect costs from
the computation of total costs. The proportion of house-
holds experiencing catastrophic costs estimated using the
human capital approach ranged from 19-62% in Cameroon
and 23-93% in Kenya when the threshold for estimating
catastrophic costs varied from 10-60% (Figure 4). Under the
output-based approach, the incidence of catastrophic costs
ranged from 19-81% in Cameroon and 47-93% in Kenya.

DISCUSSION

We found consistent evidence showing that TB disease in
children is associated with large household costs often
leading to households experiencing catastrophic costs and
dissavings, despite the availability of free TB services in
these settings. Most of these ‘free services’ will only be-
come available after a TB diagnosis has been established.
The proportion of households experiencing catastrophic
costs due to TB disease in their children was consistently
high using various estimation approaches, including the
most conservative approach which excluded indirect costs.

The high proportion of households experiencing cata-
strophic costs is largely due to the fact that the majority
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Table 3. Estimated total costs incurred by households with children on anti-tuberculosis treatment, Median
(IQR) patient costs (in US$, United States dollars) — by country. Time lost seeking care by parents/guardians was

valued using the human capital approach.

Characteristics

Overall,N=56

Cameroon,N =26

Kenya, N = 30

Before TB diagnosis

Medical 12.92(11.08-78.28) 71.32(14.46-127.11) 12.92(9.46-13.13)
Non-medical 6.56(3.69-87.34) 87.34(13.46-137.58) 3.69 (3.69-6.67)
Total direct costs pre-diagnosis 20.12 (0-160.49) 144.15 (1.36-343.41) 7.15(0-25.87)
Post TB diagnosis

Medical 0(0-39.38) 0(0-43.28) 0(0-32.13)

Travel 9.89(0-46.37) 16.82(3.18-46.65) 2.48(0-24.42)
Accommodation* 0(0-0) 0(0-0) 0(0-0)

Food* 0(0-0) 0(0-0) 0(0-0)

Nutritional supplements 0(0-60.55) 0(0-5.67) 34.17 (0-92.93)

Total direct costs post-diagnosis

80.85(22.44-192.27)

56.14 (8.63-212.96)

88.14 (35.97-178.58)

Overall

Medical costs

44.91(12.92-124.06)

101.9(39.38-199.09)

13.06 (12.92-52.44)

Non-medical costs

109.45 (32.65-199.87)

135.12(37.98-237.73)

81.01(29.25-151.98)

Indirect costs

12.8(5.54-22.33)

13.79(8.21-38.97)

11.88(5.03-18.44)

Total costs

172.07 (81.61-344.52)

254.61(129.68-631.42)

120.04 (65.08-235.62)

*The median and IQR are zero because only 10.7% of households (4 (0.1%) and 6 (10.7%) reported costs for accommodation and food respectively.

TB; tuberculosis.

Before TB diagnosis

Cost (US$, log scale)

During anti-TB treatment

Total costs

uoQJswed

eAuay|

Figure 1. The distribution of total costs and cost categories (human capital approach) by treatment period.

Box-and-whisker plots indicate the median, 25th, and 75th centiles, and the range of values. TB; tuberculosis, ATT; anti-tuberculosis treatment, US$; United States dollars.

of households (>70%) in the survey were already poor rela-
tive to the general population resulting in any expenditures
likely having a huge impact on their financial status. Most
households lived under the international poverty line of
US$1.90 per day.20 The poorest households within this sur-

vey disproportionately experienced both high absolute and
relative costs further highlighting the substantial economic
burden caused by TB in these households. These house-
holds, already very poor, are likely to be pushed further into
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Figure 2. The distribution of total costs and cost categories (human capital approach) by the level of care and

treatment period.

Box-and-whisker plots indicate the median, 25th, and 75th centiles, and the range of values. TB; tuberculosis, ATT; anti-tuberculosis treatment, US$; United States dollars.
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income-based quintile within our data.

The sample size per income quintile (number of households, n) and the mean costs (in United States dollars) are shown at the top of the bars.

poverty due to the increased costs associated with TB dis-
ease in their children.

These findings highlight the urgent need for social pro-
tection measures to reduce the impact and avoid further

Journal of Global Health Reports

impoverishment of families due to TB disease. These have
previously been shown to reduce costs and the occurrence
of catastrophic costs.2! Most children (80.4%) in our study
received TB services at the district or sub-district hospital
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level, therefore the costs we observed reflect mostly what is
incurred at a higher level of care. In general, we observed
higher costs in children receiving TB services at the district
hospital level compared to the primary healthcare level
(Figure 2). Community-based active case-finding interven-
tions and decentralisation of services, in addition to im-
proving case-finding, may substantially reduce medical,
and non-medical costs (travel costs, medicines, and user
fees especially in private facilities that patients may access)
and indirect costs (time loss),22-25 which we found to con-
tribute substantially to total costs.

Several other studies on TB patient costs have demon-
strated high costs and high proportions of patients expe-
riencing catastrophic costs. The pooled average percentage
of drug-susceptible TB patients and their families facing
catastrophic costs from 23 national surveys that reported
disaggregated data, weighted for each country’s number of
notified cases, was 47% (95%Cl: 35-59%).10 This percent-
age was estimated to be 26% (95%CI: 20-32%) in the 2017
Kenya national survey.26 The prevalence of catastrophic
costs was higher for patients with drug-resistant TB, 87%
(95%CI: 80-93%).10 Results of the national survey in
Cameroon are yet to be published. We found higher propor-
tions of households experiencing catastrophic costs, 46%
(95%CI: 29-65%) in Cameroon and 53% (95%CI: 36—70%)
in Kenya using the human capital approach. These in-
creased to 58% (95%CI: 39-74%) in Cameroon and 83%
(95%CI: 69-93%) in Kenya when using the output-based
approach to value time loss, further suggesting that the
economic burden resulting from TB disease could be more
substantial. As previously reported, it is also likely that

some of this impact was accentuated by the COVID-19 pan-
demic.!3-15 This highlights the need for further research to
fully understand and isolate these effects.

The distribution of cost drivers in our main analysis
(largely direct medical and non-medical costs) differs from
what is widely reported in other studies (largely indirect
and direct non-medical costs). In our study, more than half
of the costs were direct non-medical costs arising from
the costs of travel and nutritional supplements. These dif-
ferences are potentially a direct reflection of the different
methodological approaches used across studies as well as
patient ages. We valued caregiver time using the human
capital approach, resulting in the low to moderate indirect
costs we found hence the lower contribution to total costs.
Since our study focused on children under 5 years of age, we
assumed no productivity losses for their time spent seek-
ing care. On the contrary, the national surveys used a mix
of children and adults who would incur productivity losses,
and some of these surveys used the output-based approach
to value time loss, resulting in higher estimates of indirect
costs. This highlights the importance of studying different
patient groups and exploring different methodological ap-
proaches in order to optimise interventions for reducing TB
patient costs.

Consistent with previous surveys, our study showed that
households with children receiving anti-TB treatment incur
substantial direct medical costs, contributing 26-36% of to-
tal costs, despite the offer of free services. These medical
costs were higher before TB diagnosis and included hospital
admission fees, consultation fees, medicines costs and lab-
oratory tests that were not directly linked to TB manage-
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Table 4. Estimated total costs incurred by households with children on anti-tuberculosis treatment Reported
dissaving mechanisms and social consequences.

Coping mechanisms

Loan, n (%) 23(41.1%) 12 (46.2%) 11(36.7%)
Asset sale, n (%) 9(16.1%) 4(15.4%) 5(16.7%)
Any of the above coping mechanisms, n (%) 26 (46.4%) 12 (46.2%) 14 (46.7%)
Financial impact, n (%)
Much poorer 6(10.7%) 2(7.7%) 4(13.3%)
Poorer 28 (50.0%) 19(73.1%) 9 (30.0%)
Unchanged 22 (39.3%) 5(19.2%) 17 (56.7%)
Social consequences
Food insecurity, n (%) 5(8.9%) 4(15.4%) 1(3.3%)
Interrupted schooling, n (%) 3(5.4%) 2(7.7%) 1(3.3%)
Social exclusion, n (%) 5(8.9%) 4(15.4%) 1(3.3%)
Job loss, n (%) 3(5.4%) 2(7.7%) 1(3.3%)
Days of work lost, n (%) 17 (30.4%) 8(30.8%) 9 (30.0%)
Any of the above social consequences, n (%) 35(62.5%) 20(76.9%) 15 (50.0%)
COVID-19 impact on TB care
Limited or no access to health facility 1(1.8%) 0(0.0%) 1(3.3%)
COVID-19 economic impact
Job loss, n (%) 5(8.9%) 4(15.4%) 1(3.3%)
Could not work due toill health, n (%) 3(5.4%) 2(7.7%) 1(3.3%)
Struggled to access health care, n (%) 19 (33.9%) 10 (38.5%) 9 (30.0%)
Struggled financially, n (%) 10(17.9%) 8(30.8%) 2(6.7%)
Any economic impact, n (%) 30(53.6%) 20(76.9%) 10(33.3%)
Output-based approach == Human capital approach == Dissavings-based approach Conservative approach
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Figure 5. The impact of using different thresholds to define and estimate catastrophic costs.

CMR; Cameroon, KEN; Kenya
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ment and therefore, were not free. This further highlights
the need for patient-centred models of care such as com-
munity-based active case-finding interventions and decen-
tralisation of services that can reduce the financial burden
associated with prolonged care-seeking before TB diagno-
sis.22-25 In addition, scaling up TB preventive therapy is
required to reduce the risk of developing TB disease and
hence avoid the associated financial burden. Our parallel
study evaluating the costs incurred under community- and
facility-based service-delivery models of tuberculosis pre-
ventive therapy for children showed that households with
child TB contacts evaluated for and initiated on TB preven-
tive therapy incur costs that exceed 20% of annual house-
hold income, however, these are substantially lower com-
pared to children on anti-TB treatment. Although these
estimates are not directly comparable, this favours invest-
ing in preventive therapy to reduce TB disease and the as-
sociated patient costs.

Our study draws major strength from a sole focus on a
marginalised group of children under the age of 5 years.
Previous surveys from sub-Saharan Africa that provided
data on age disaggregation included only a small propor-
tion of children under the age of 15 years, ranging from
5-13%.26-30 Understanding the costs and financial impacts
for families with children on anti-TB treatment is impor-
tant for informing the design of child-specific interven-
tions. As with many surveys using a similar design, the es-
timates presented in this study are subject to recall bias
because all cost data were self-reported by the caregivers
of children on anti-TB treatment. However, this was min-
imised by asking questions relating to the treatment phase
their child was in at the time of the interview with projec-
tions for missing data. The small sample size may have lim-
ited the precision of our estimates, however, we feel this
does not undermine the potential usefulness of these re-
sults. These preliminary estimates provide scope for addi-
tional studies that may help to further confirm these find-
ings. We used self-reported income as a measure of living
standard in the denominator for estimating the proportion
of households experiencing catastrophic costs, but it is well
known that this is hard to measure reliably in settings with
large informal sectors as in the two countries where our
study was done. Our survey was performed during the
COVID-19 pandemic; both countries implemented health
and lockdown policies. These could have impacted health-
care-seeking, household income, and income losses.13-15,31
Our limited qualitative assessment of the potential impact
of COVID-19 suggests a low impact on access to healthcare
and a large economic impact on households with more than
half affected in one way or another.

Data on other members of the household who may have
had TB during the same period was not available. There-
fore, it was also not possible to isolate the effects of concur-
rent TB illnesses in the same household on income and in-
come losses. Our primary analysis used the human capital
approach to value the reported time spent by caregivers
seeking and receiving care for their children in an attempt
to minimise the impact of these limitations. This approach
does not value productivity losses associated with the care-

seeking process which has previously been reported to be
substantial in previous surveys,!0 making the cost esti-
mates in our primary analysis conservative. However, the
human capital approach addresses potential equity issues
around time loss valuation when using individual income
information.28 We evaluated the impact of using the out-
put-based approach and coping behaviors as an indicator of
catastrophic costs in the sensitivity analysis finding consis-
tent results showing that a substantial proportion of house-
holds experienced catastrophic costs.

CONCLUSIONS

Accessing and receiving TB services for children results in
high levels of cost to households, even with free national
health services. Decentralisation of health service provision
and social protection strategies to reduce or mitigate costs
to households of children accessing TB services should be
explored.
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