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Summary

Background: Tuberculosis (TB) is among the major public health problems over the world.
Thus, global efforts have been designed to combat three distinct, but overlapping humanitarian,
public health, and economic burdens posed by the TB illness. Timely case detection and
treatment of cases have been a focus and priority in the prevention and control of TB. However,
long delays to initiate anti-TB treatment have been reported for which evidences on predictors of
the delay and impact of the delayed treatment on outcomes are limited. Elimination of
catastrophic costs posed by TB illness to patients and households has taken attention in the latest
end TB strategy. On the other hand, evidences on magnitude and drivers of patient cost across
continuum of TB care are scarce in Ethiopian setting. Treatment regimens play a vital role in
reducing time delays to treatment and cost spent across continuum of TB care, and improving
outcomes. Nonetheless, evidences on the interdependence among delays, patient cost of care and
outcomes in the era of shortened treatment regimen is scanty in Ethiopian setting.

Objectives: The aims of the dissertation were 1) to compare outcomes of six and eight-month
TB treatment regimen, 2) to determine time delays to initiate anti-TB treatment and its
predictors, 3) to assess pre-and post-diagnosis patient costs for TB care and 4) to examine
association between delayed anti-TB treatment initiation and treatment outcome.

Methods: A blend of cross-sectional and longitudinal studies were conducted among 735 TB
cases on treatment and 790 patient records from 14 public health facilities of Bench Maji, Kaffa
and Sheka zones in Southwest Ethiopia. The cases were selected using multistage cluster
sampling technique. Both primary and secondary data were gathered and/or extracted using
structured questionnaire from January 2015 through June 2016. For comparison of outcomes
across the six and eight month regimen, patient clinical profiles and outcomes were extracted
from unit TB register of cases registered during 2008 through 2014. Data for the cases on
treatment were collected at two points; 1) at enrollment when patients’ sociodemographics, care-
seeking practices, direct and indirect costs of TB care seeking were collected and 2) at the end of
treatment when treatment practices, patient cost of TB treatment and outcomes were inquired.
The data were entered in to Epi-Data and processed on SPSS version 21 and STATA version 13.
Since the cost data were right skewed, analysis was made on natural logarithm and reported in
corresponding antilog. Bivariate and multiple logistic, linear, and log-binomial regression
models were fitted to identify predictors of delays, cost, and outcome. In all the statistical tests,

necessary assumptions were checked and significance judged at p<0.05.



Results: The overall treatment success among cases registered during 2008 through 2014 was 88
% ( 85.3% vs 90.6%, p=0.02 among those treated for eight months with 2ERHZ/6HE and six
months with 2ERHZ/4RH regimens, respectively). Thus, 4RH continuation phase treatment
adjusted Odds Ratio [aOR=0.55,95% CI;(0.34,0.89)], weight gain at the end of second month
treatment [aOR=0.28, 95% ClI; (0.11, 0.72)] predicted lower odds of unsuccessful outcome. On
the  other  hand, age [aOR=1.02,95%Cl, (1.001,1.022)], rural residence
[aOR=2.1,95%CI;(1.18,3.75)] and HIV  co-infection  [aOR=2.39,95%ClI;(1.12,5.07)]

independently predicted higher odds of unsuccessful outcome.

TB patients had spent a median [inter-quartile range (IQR)] of 55(32-100) days to initiate anti-
TB treatment since onset of illness (total delay). Similarly a median (IQR) of 25(15-36) and
22(9-48) days had been elapsed respectively to initiate care seeking (patient delay) and anti-TB
treatment since first consultation (provider delay). Thus 54.6% of the total delay was attributed
to provider (health system) and the rest to the patient. Prior self-treatment (aOR: 1.72, 95%
confidence interval [CI]:1.07-2.75), HIV co-infection (aOR: 1.80, 95% CI: 1.05-3.10) and extra
pulmonary TB (aOR: 1.54, 95% CI: 1.03-2.29) independently predicted higher odds of patient
delay. On the other hand, initial visits to health posts or private clinics (aOR: 1.42, 95% CI: 1.01,
2.0) and delayed to seek care (aOR: 1.81, 95% CI: 1.33-2.50) significantly predicted higher odds

of provider delay.

Since onset of illness, TB patients totally incurred mean [(standard deviation (+SD)] of
US$244.71(+0.1) for care seeking and treatment. Thus mean (+SD) US$108.0(+0.1) and
US$117.0(+0.1) were respectively incurred during pre-diagnosis and post-diagnosis periods.
Mean (+SD) out of pocket patient expenditures during pre-and post-diagnosis were
US$21.46(0.16) and US$43.80(+0.1) respectively. Total indirect and pre-diagnosis costs
constitute 70.6% and 53.6% of the total cost respectively. Patient delay (adjusted coefficient
(Bagj)= 0.004, p<0.001), provider delay (Bagj =0.004,p<0.001), number of visited healthcare
facilities (Bagj =0.17,p<0.001) and diagnosis at private facilities (Bag=0.16,p=0.02) independently
predicted increased pre-diagnosis cost. Similarly, rural residence (Bag=0.27,p<0.001),
hospitalization (Bag=0.91,p<0.001), patient delay (Bagj=0.002,p<0.001) and provider delay (Bag
=0.002,p<0.001) predicted increased post-diagnosis costs.

The overall treatment success among the prospectively enrolled cases was 89.7% (86.7% vs.

92.6%, p=0.01) respectively among those initiated anti-TB treatment beyond and within 55days



of onset of illness). Accordingly, treatment initiation beyond 55days of onset [Adjusted Relative
Risk (aRR)=1.92, 95%CI:1.30, 2.81),treatment center being hospital (aRR=3.73, 95%CI:2.23,
6.25), and HIV co-infection (aRR=2.18, 95%CI: 1.47, 3.25) independently predicted higher risk
of unsuccessful treatment outcome. In contrast, weight gain at the end of second month treatment
(aRR=0.40, 95%CI: 0.19, 0.83) predicted lower risk of unsuccessful outcome.

Conclusions:

The switch of continuation phase TB treatment regimen from 6EH to 4RH has brought
significantly higher treatment success that verified applicability of the regimen change in
resource constrained and high burden countries. TB cases in the study area elapsed too long time
to initiate care seeking and treatment. The delays are attributed to the patient, disease and health
system related factors. Throughout the care seeking and treatment pathways, TB cases incurred
substantial direct and indirect cost for TB care despite the “free TB service”. The delay to initiate
anti-TB treatment was significantly associated with increased patient costs and risk of
unsuccessful outcome. Patient and health system attributes predicted both costs incurred across
continuum of TB care and treatment outcome.

Recommendations

Promotion of early care seeking for TB through community level awareness creation; involving
both formal and informal providers can minimize patient delays. Moreover, improving
diagnostic and case-holding efficiencies of both private and public healthcare facilities can
reduce delays to treatment and risk of unfavorable outcomes. On the other hand, adoption of
patient centered TB care, reimbursement mechanisms of costs and scale up of the national
community and social insurance schemes to the study area can reduce the financial burden on
patients. Finally, further studies are required to explore reasons for patient and provider delays

using qualitative designs, costs of TB care, and its impacts on household and health system.

Keywords: TB, Patient delay, provider delay, direct cost, indirect cost, pre-diagnosis cost, post-

diagnosis cost, treatment outcome, longitudinal, Ethiopia
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1. Introduction

1.1. Background of the study
Tuberculosis (TB) is a chronic infectious disease mainly caused by mycobacterium tuberculosis
(MTB). It typically affects the lungs often called pulmonary tuberculosis (PTB) but can affect
almost all body organs. The main sources of infection are those untreated smear-positive PTB
from whom the bacilli transmits via airborne route during coughing or sneezing [1-3]. Globally,
two billion people are infected with TB of whom about 10-15% develop active disease at some
stage later in life. The progression from infection to active TB disease is governed by exogenous
and endogenous risk factors [4-6]. In Human Immunodeficiency Virus (HIV) infected people,
the rate of progression is much higher at about 10-15% per year [7, 8]. First-line drugs that can
cure around 90% of TB cases have been available since 1950s [9]. Unless TB cases are treated in

the earliest five years, 50% die, 25% cure and 25% remain sick and infectious [10].

Tuberculosis has been recognized as a global problem and declared a public health emergency by
the World Health Organization (WHO) in 1993 at a time when an estimated 7-8 million cases
and 1.3-1.6 million deaths occur each year [11]. Since then, different global strategies including,
Directly Observed Treatment Short course (DOTS) [12, 13], collaborative TB/HIV interventions
[14], stop TB strategy [15] and end TB strategy [16] have been designed and implemented . The
global efforts to control TB have three distinct, but overlapping humanitarian, public health, and
economic dimensions [12]. The humanitarian concern relates to alleviation of illness and death
among patients through patient-centered approach and timely treatment. Thus effective
treatments of patients decrease disease transmission within communities that respond to public
concern. The economic dimension relates to the reduction of direct and indirect costs to the
individuals and society. Implementations of the strategies have been expanded across the globe
and brought decline in death rates [17]. Thus an estimated 49 million lives were saved between
2000 and 2015 [18].

Despite implementations of the strategies for decades, TB remained to be among the major
public health problems over the world. Globally, in 2015, 10.4 million incident cases and 1.4
million deaths were estimated to occur. Thus TB became among the top 10 causes of death
ranking above HIV/AIDS [18]. Since 1990s TB mortality rates have been falling in all WHO

regions, but the fall is relatively little in Sub-Saharan Africa where about 20% case fatality was



reported [18]. The high rates of mortality in the sub-Saharan Africa is because of the sharp HIV-
related increase in TB incidence [19]. The global TB morbidity and mortality pose an enormous
economic burden. On average, a TB patient loses 3 to 4 months of work which corresponds to up
to 30% annual household earnings and 0.52% loss of the world’s gross national income [20].

Tuberculosis has been recognized as a major public health problem in Ethiopia and efforts to
control it began since early 1960s [21]. Accordingly, the country has been adopting different
strategies and targets recommended for TB control [22, 23].The first 2011 national TB
prevalence survey revealed smear positive PTB prevalence of 108/100,000 of which 55% were
not detected till the date of survey [24]. In 2015, about 205,463 new cases [25] and 29,000
deaths were estimated to occur in the country [18] when only 125,801 (61%) were notified to
National TB control Program (NTP) [25]. TB has been the 4™ and 6"cause of death in females
and males, respectively [26]. Ethiopia is among the 14 TB, TB/HIV and Multi-Drug Resistance
(MDR) TB High Burden Countries (HBC) [18].

1.2. Statement of the problem

Effective treatment of TB cases has been one of the pillars in TB prevention and control across
different global strategies designed to date. Accordingly, different treatment regimens have been
recommended for adoption among countries. The latest treatment guidelines [27] recommended
six months treatment with rifampicin combination throughout both the intensive and
continuation phases of the treatment periods. However, regimens without rifampicin had been
considered safer in developing countries owing to irregular treatments and high absentee rates [9,
28]. Ethiopia has adopted a regimen replacing six months of Ethambutol and Isoniazid (6EH)
with four months of rifampicin and Isoniazid (4RH) continuation phase treatment as end of 2011
for all new adult cases of TB [23]. Patients are required to visit weekly with the 4RH [23] unlike
monthly visit during the 6EH continuation regimen [22]. Frequent visits to collect drugs are
reported to adversely affect treatment adherence among patients [29] that ultimately lead to
worse outcomes. A continuation phase treatment with 4RH elsewhere has demonstrated lower
rates of unsuccessful outcomes and costs [30, 31]. A continuation phase treatment with 4RH and
6EH among HIV negatives, respectively, predicted 8.8% Vs 13.3% mortality, 5.2% Vs 10.4%
failure/relapse and $23.64 and $26.07 average costs per patient [30]. Given the challenges of
frequent patient visit with the new regimen, effect of the change on treatment outcomes in

Ethiopia setting is not documented.



Timely case detection and treatment of cases under proper case management conditions have
been a focus and priority in the prevention and control of TB [16, 32, 33]. When diagnosis of TB
is delayed, patients go without treatment for longer period and transmit the infection. Thus, each
infectious case will result in as many as 20 to 28 secondary infections that ultimately increase the
infectious pool [34-37]. The delays to treatment could be due to delayed initiation of care
seeking that constitutes patient delay or delayed diagnosis after seeking care that constitute
provider delay. Consequently, analysis of TB transmission dynamics has stressed that delays to

diagnosis present a major obstacle to the control of TB [34].

Delays to TB treatment have been studied in different parts of the world including Ethiopia. A
review of studies reported median patient delay of 30days and provider delay of 7-28days [34,
38]. Studies from different parts of Ethiopia also reported longer delays to initiate treatment for
TB with median patient delay of 20-90 days [39-41] and provider delay of 6-34days [39, 41-43].
The long delays are attributed to female gender, older age, low awareness about TB, repeated
visits to health facilities, visiting lower level health care facilities and traditional healer [44, 45].
Subsequent to the prevailing long delays in Ethiopia, identification of barriers for diagnoses and
treatment delays have been set as a national priority research agenda [46]. However, available
studies in the country are limited to only few parts of the country (northern) [40, 47, 48], smear
positive PTB cases [43], focused on cases presenting to either health centers [42] or hospitals
[48] but not both. In addition, the studies were conducted before the introduction of six-month
treatment in 2011. Shorter treatment regimens motivate TB suspects to seek care and treatment
early [49]. However, complete picture of the patterns of delay at different health care setups in the

era of reduced treatment duration is scanty in Ethiopia.

Delayed detection and treatment of TB result in more serious illness by the time of diagnosis,
increased length of infectiousness and poor treatment outcomes including mortality and drug
resistance [50-54]. It is also reported that the high mortality rate among people living with HIV
is also partly explained by delays in TB treatment [34, 35]. In contrast, a study in Tel Aviv
reported no association between treatment success and delay [55]. Despite the prevailing long
delays and controversial evidences on association between delay in seeking treatment and

outcomes, evidences on the effect of treatment delays on outcomes are very limited in Ethiopia.

Delays to treatment represent a time span in which additional costs are incurred [56]. The high

perceived or actual cost of TB care seeking and treatment result in delays for diagnoses [52, 57-
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59] and poor treatment adherence [60]. Both the delays and poor adherence in turn leads to the
development of MDR TB and extensively drug resistant TB (XDR TB) [61] those require much
higher cost of care [62].Though TB care services are said to be provided for free, patient and
household incur potentially catastrophic direct and indirect costs for TB care. Studies in Nigeria
and Yemen, respectively, reported that seeking care and treatment of TB totally costs a median
of US$592 per household [63] and mean cost of US$ 108.4 [64]. A study in Ethiopia also
reported median costs of care seeking per patient incurred by patient, companion and the public
health system were US$16 , US$3 and US$3, respectively [65]. In Ethiopia, household out-of-
pocket expenditures are the major sources of funding for prevention and control of TB

amounting to 63% of the total resources spent in 2008 [66].

In Ethiopia, only few studies exist on cost of TB to patients. The few studies exclusively dealt
on cost of care seeking and diagnoses [65] and cost effectiveness of treatment observation
modalities [67]. In addition the studies were conducted when the TB treatment regimen required
less frequent patients visits to health facilities unlike the current regimen that requires patients
visits as frequent as daily to weekly to the health facilities throughout the treatment period [23].
Hence, evidences on the patient financial burden posed by TB care seeking, diagnoses and

treatment is lacking particularly in the era of reduced treatment regimen.



2. Literature Review

2.1. Epidemiology of tuberculosis

2.1.1. Etiology and mode of transmission
Tuberculosis is one of the oldest chronic infectious diseases known to affect humans. It usually

affects the lungs often called PTB but other organs are also involved. TB is caused by bacteria
belonging to the MTB complex (M. bovis,M. africanum, M. microti, M. caprae, M. pinnipedii, M.
canetti and M. mungi) of which the most frequent and important agents of human disease are
MTB and M. bovis. It is a rod - shaped bacterium which was discovered by Robert Koch in 1882
[1, 3, 68]. Mycobacteria are often neutral on Gram’s staining but once stained, it cannot be
decolorized by acid alcohol that dictates their classification as acid-fast bacilli (AFB). MTB had
several characteristic proteins include those in purified protein derivative (PPD) tuberculin, a
precipitate of non-species-specific molecules obtained from filtrates of heat-sterilized,

concentrated broth cultures [1-3].

Tuberculosis is a communicable disease that usually transmits from infectious patients (smear
positive PTB) via airborne droplet. The droplet nucleus produced from an infectious case is 1- 5
microns in diameter and aerosolized during coughing, sneezing, speaking, laughing or singing.
An episode of cough may produce as many as 3000 infectious droplet nuclei equivalent to as
many as 105 AFB/mL. The droplet then may remain suspended in the air for several hours and
may gain access to the terminal air passages when inhaled [1-3, 68]. Studies revealed that
culture positive sputum smear-negative PTB patients can also transmit infection attributing

about 13% of transmission [69].

2.1.2. Risk factors of transmission and disease
Development of active TB is a two-stage process comprised of exposure to infection and

infection to active disease. The processes are governed by both exogenous and endogenous risk
factors. The risk of transmission and infection are both mainly governed by external factors. The
risk of transmission increased by overcrowding, bad coughing hygiene, smear status of source
and other conditions that prolong the length of exposure including delayed diagnoses [1].
Whereas the progression from exposure to infection is determined mainly by bacillary load in the
sputum, duration of contact, the proximity of an individual to an index case, local air circulation,
indoor air pollution, social and behavioral risk factors including smoking and alcohol [5, 6].

After infection, disease can develop at any time through reactivation of a previously acquired



(latent) infection or through exogenous re-infection. The risk of disease development after
infection is governed by endogenous host factors. The risk of disease is much greater in the 5
years following infection and decline as the time interval increases [4, 70, 71].

Approximately 10-15% of those infected with MTB will develop TB disease at some point in
their lives. In about 5% of infected cases, the progression occurs within the first two years of
infection and the remainder over their lifetime [68, 70]. So far studies have well demonstrated
that HIV infection, malnutrition, young/old age, diabetes mellitus, indoor air pollution, alcohol
consumption, use of immunosuppressive drugs, and tobacco smoke significantly increase the risk
of active disease development [5, 6]. In HIV infected and other immunocompromized
individuals, the risk of progression to disease is higher at about 10% per year [7, 68, 72]. Further
studies have also reported the risk of active disease is associated with male sex, family history of
TB, history of asthma [73] being illiterate and possessing few goods [74].

2.1.3. Clinical manifestation and diagnosis

The clinical manifestations of tuberculosis are quite variable and depend on a number of factors
including host (age, immunity, and concomitant diseases), severity, site of infection (PTB,
EPTB) and microbial (virulence) factors. Before the advent of HIV, approximately 85% of
reported tuberculosis cases were limited to the lungs. For PTB cough is the most common
symptom which becomes sputum productive and subsequently with haemoptysis as the diseases
progress. Other symptoms including fever, loss of appetite, weight loss, weakness, night sweats,
and malaise are also common, but are more difficult to quantify since they may relate to

coexisting diseases. Thus, patients presenting with these symptoms represent TB suspect [3, 75].

Definite diagnosis of TB requires bacteriologic examination through microscopy and/or culture
of sputum or other clinical specimen. Accordingly, bacteriologic examination through sputum
smear microscopy and then culture and drug susceptibility testing (DST) have been
recommended method of TB diagnosis across the different TB control strategies [3, 15, 75]. A
case of TB is bacteriologicaly confirmed (definite) or one in which a health worker diagnosed
TB (clinically diagnosed) and has decided to treat the patient with a full course of anti-TB
treatment. A definite case of TB is a patient with MTB complex identified from a sputum or
clinical specimen, by sputum smear microscopy, culture or by a newer method such as molecular

line probe assay [27, 76].



TB cases have been categorized in to different forms based on anatomical site involved,
bacteriologic result, history of anti-TB treatment and HIV co-infection [27]. Thus, new cases are
those never taken anti TB treatment or taken for less than one month. Cases that have taken anti
TB treatments for at least one month are classified as previously treated cases including return
after default, relapse, or return after treatment failure. Based on the anatomical sites involved, TB
case can be pulmonary when lungs and/or other sites are involved and extra pulmonary when
only organs other than lungs are involved. Pulmonary TB cases can further be classified as smear
positive when one or more sputum smear specimens are positive for AFB and smear negative
when sputum smear is negative but culture-positive for MTB or clinician decisions to treat with
full course of anti-TB, radiographic abnormalities suggestive of active TB [27].

2.1.4. Treatment regimens

Before the advent of chemotherapy, 30-40% of TB cases used to die within a year and 50-70%
within five to seven years after the onset of TB illness [9]. The first chemotherapy for TB,
streptomycin was discovered in the mid-1940s, which led to cure and reduction of mortality for
majority of cases [1, 77, 78]. However, shortly after the introduction of streptomycin therapy,
resistance to the drug and poor adherence of patients were reported [79]. Thus, cure of TB
required concomitant use of at least two agents to which the organism was susceptible. This
became evident with the discovery of para-aminosalicylic acid (PAS) and Isoniazid [1, 80] at
which time the therapy lasted for18-24months. Subsquent to discovery of Ethambutol that
substituted PAS, treatment duration shortened to 18months [1]. In 1960’s administration of 12
month treatments composed of Thiacetazone, Isoniazid and streptomycin for the first 2 months
followed by Thiacetazone and Isoniazid for 10 months were taken as standard treatment [3, 9]. A
standardized treatment means that all patients in a defined group receive the same treatment
regimen regardless of where they are treated. Following the introduction of rifampicin in the
early 1970s, effective short-course chemotherapy that lasted for less than 12 months was
heralded. In 1982 with the augmented potency of isoniazid/rifampicin with pyrazinamide,
treatments regimens became reduced to 6-month course of triple-drug regimen as standard

therapy [1].

The Short-course regimens comprised of an initial, or bactericidal, phase called intensive that is
aimed to kill bacilli and make patients non infectious and a continuation, or sterilizing, phase
which eliminate persisting mycobacteria to prevent relapse [1, 3, 9]. To ensure patient adherence

to treatment and ultimately cure among patients, direct observation of treatment and provision of
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fixed-drug-combination (FDC) products have been recommended that have led to launch of the
DOTS strategy [13]. Since then, WHO has been recommending treatment guideline for adoption
across countries. Accordingly, the latest WHO guideline recommends 2-month initial phase of
[Isoniazid(H), Rifampin (R), Pyrazinamide(Z) and Ethambutol(E) (2RHZE)] followed by a 4-
month continuation phase of RH(4RH) for the treatment of virtually all forms of new TB
patients in both adults and children [27].

Response to TB therapy should be monitored in order to facilitate cure, treatment completion,
identify, and manage adverse drug reactions. Hence, monitoring of clinical and/or bacteriologic
responses including weight monitoring, clinical symptoms, and bacteriologic responses through
sputum microscopy/culture has been recommended [1, 3, 27]. Finally, treatment outcomes has
been ascertained as per standard definitions issued by WHO that comprises of cure, treatment
complete, lost to follow-up, treatment failure, and death. The sum of those completed treatment
and cured constitute treatment success and the rest constitute poor or unsuccessful treatment

outcomes [27].

2.1.5. Distribution of tuberculosis cases and deaths

Tuberculosis has been recognized as a global problem and declared a global public health
emergency by WHO in 1993 at which time 7-8 million cases and 1.3-1.6 million deaths had been
reported each year [11, 81]. To date, TB still causes ill health and death among millions of
people each year. Globally, in 2015 10.4 million incident cases were estimated of TB of which
61% and 26% respectively occurred in Asia and African Region. The 30 high TB burden
countries accounted for 87% of all estimated incident cases worldwide. The estimated incident
cases corresponded to global average of 142 cases per 100 000 population that varied from
under 10 per 100 000 population in most high-income countries to 150-300 in most of the 30
high TB burden countries. In the same year, 6.4 million cases of TB were notified to national TB
programmes. Of those notified cases, 6.1million were incident cases (new and relapse).

Similarly, among the notified cases, 62% were males and 90% were adults [18].

Though short-course regimens of first-line drugs that can cure around 90% of TB cases have
been available for decades, TB is one of the top 10 causes of death worldwide, and caused more
deaths than HIV/AIDS. Globally, in 2015, about 1.4 million TB deaths were estimated between



HIV negative and an additional 0.39million deaths among HIV infected. About 84% of TB
deaths among HIV-negative people occurred in the African and South-East Asia those comprised
86% of the global deaths. The deaths among HIV negatives corresponded to 62% of deaths being
in men, 25% in women, and 13% in children. Globally, in 2015 the estimated number of TB
deaths among HIV-negative people was equivalent to 19 per 100 000 population, and 24 when
TB deaths among HIV-positive people were included. The death rate varied from less than one
TB death per 100 000 population in many high-income countries to more than 40 deaths per 100
000 population in most of the African Region and in five high TB burden countries in Asia [18].

In 2015, 30% of the 3.4 million new bacteriologically confirmed and previously treated TB cases
notified globally had had Drug Susceptibility Test (DST) for rifampicin, with coverage of 24%
for new TB patients and 53% for previously treated TB patients. Thus an estimated 340 000
cases among notified TB patients were MDR/RR-TB that constitute 3.9% of new and 21% of
previously treated cases. China, India, and the Russian constitute 45% of the global total cases of
MDR/RR-TB. There were about 250 000 deaths from MDR/RR-TB in 2015 [18].

Of the incident TB cases notified in 2015, 55% had a documented HIV test result of whom 11%
had HIV. TB patients with documented HIV test result were highest (81%) in the African Region
where the burden of HIV-associated TB is highest. Similarly, the proportion of TB cases co
infected with HIV was highest in countries of the African Region that exceeded 50% in parts of
southern Africa. Globally in 2015, 78% of those TB cases co infected with HIV were on
antiretroviral therapy (ART) [18].

2.2. Global strategies for the control of tuberculosis

Interventions for the control of TB date back to the pre-chemotherapy era where patients had
been segregated and provided with fresh air, surgical and nutritional interventions [1]. Since the
late 1940s that demarked the chemotherapy era, chemotherapies were discovered and brought
dramatic effects towards the control of the disease. Apparently, the first public health act for the
prevention of TB was the decree of Lucca, Italy in 1699 that required notification of cases of TB
by physicians [9]. Since then different localized efforts had been implemented in different
localities despite the widespread distribution of the disease. As a result, control of the disease
had seemed to be achieved in industrialized countries and attention for TB had ceased for

decades. Global efforts to control TB were initiated in 1991, when a World Health Assembly



(WHA) resolution recognized TB as a major global public health problem. Subsequently, in
1994, a global strategy, DOTS was launched to respond to the resurgence of TB in all areas of
the world [11, 13, 82].

2.2.1. Directly Observed Treatment Short course (DOTYS)
The DOTS strategy was an internationally recommended strategy composed of five key

components namely government commitment; case detection by predominantly passive case-
finding; standardized short-course chemotherapy under direct observation of health workers,
regular drug supply; and monitoring and evaluation [13]. As part of the strategy, targets of
detecting 70% of new smear positive cases, and curing 85% of them by the year 2000 were
established and endorsed by the WHA resolution [11]. In the absence of HIV, achieving these
targets would have reduced the incidence rate by 11% and the death rate by 12% per year. But
without greater effort to control, the annual incidence of TB was expected to increase by 41%
per year between 1998 and 2020 [83]. Later in view of the slow progress in many high burden
countries, the targets were postponed to 2005. To alleviate impediments for the attainment of the
targets, the control framework was expanded through reinforcing the five elements of DOTS

which applies for HIV associated and drug resistant TB [12].

2.2.2. TB/HIV collaborative activities

Tuberculosis is the leading causes of HIV-related morbidity and mortality that accounts for about
a third of Acquired Immunodeficiency syndrome (AIDS) deaths worldwide. HIV is also the most
powerful known risk factor for the development of active and recurrent TB with annual risk
ranging from 5-15% [84, 85]. In response to the recognition of the influences of the two diseases
on one another, a need for unified health sector strategy was emphasized. Accordingly, the Stop
TB department and the department of HIV/AIDS of the WHO published an interim policy on
collaborative TB/HIV activities [84]. Later based on evidences from different studies and best
practices of programmatic implementation, policy on collaborative activities was designed [85].
The recommended activities were establishment and strengthening of mechanisms for delivering
integrated TB and HIV services; reduce the burden of TB on HIV and vice versa. To reduce
burden of TB on people infected with HIV, Intensified TB case-finding and high quality anti-
tuberculosis treatment, Isoniazid preventive therapy (IPT), early antiretroviral therapy (ART) and
TB Infection control in health-care facilities and congregate settings were recommended [85].

On the other hand, to reduce the burden of HIV in patients with presumptive and diagnosed TB,
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provision of HIV testing and counseling, HIV prevention interventions, co-trimoxazole
preventive therapy (CPT) and ART were recommended [85]. Thus, between 2000 and 2015, TB
treatment alone averted an estimated 39 million deaths among HIV-negative people. Similarly,
TB treatment supported by ART averted an additional 9.6 million deaths among HIV-positive
people [18].

2.2.3. Stop TB strategy

The stop TB strategy was designed in 2005 [15] to realize the target of dramatic reduction of
global burden of TB by 2015 consistent with the Millennium Development Goals (MDGs) [86].
The strategy was designed to attain four major objectives namely to achieve universal access to
high-quality diagnosis and treatment by people with TB, to reduce the suffering and
socioeconomic burden associated with TB, to protect poor and vulnerable populations from TB,
TB/HIV and MDR-TB, to support the development of new tools and enable their timely and
effective use. The strategy both builds and expands the DOTS strategy to address remaining
constraints and challenges for the control of TB. The strategy had six principal components
namely pursue high-quality DOTS expansion and enhancement, address TB/HIV and MDR-TB
and other special challenges, contribute to health system strengthening, engage all care
providers, empower people with TB and communities and enable and promote research. The
strategy adopted MDG targets of halting TB incidence and death by 2015 compared to the 1990
levels [15].

2.2.4. Impacts of the TB control strategies

Cognizant with the implementation of the global strategies, progress have been made with
control of TB. The number of treatment cohorts treated with DOTS increased from one million
in 1995 to 2.6 million in 2011. Since 1995, 56 million were successfully treated that raised
treatment success rate from 57% in 1995 to 87% in 2011 [87]. Though the DOTS technical
package has improved overall treatment success, it had no effect on case detection [81]. In
addition, direct observation of treatment stipulated as pillar of the DOTS strategy, had not shown
significance difference in cure rates compared to self-administered treatment. On the other hand,
multiple visits to health care facility for the DOTS service pose tremendous burden including
financial and social stigma. Thus, adoption of patient centered TB care is worthwhile for proper
control of TB [88]. The proportion of TB patients who knew their HIV status improved from
40% in 2011 to 55% in 2015 globally but proportions as high as 81% was achieved in the

11



African region. On the other hand, coverage of ART among TB/HIV co infected patients
improved from 49% in 2011 to 78% in 2015 [18].

Assessment of MDG targets of TB control indicated that the target was achieved on a worldwide
basis, and in 16 of the 22 HBC. Globally, the TB mortality rate fell by 47% between 1990 and
2015. The target of a 50% reduction in TB mortality was met in four WHO regions; the
Americas, the Eastern Mediterranean, the South-East Asia, and the Western Pacific Region and
in 11 HBC. Similarly, TB prevalence fell by 42% between 1990 and 2015.The target of halting
the prevalence was achieved in three WHO regions — the Region of the Americas, the South-East
Asia Region and the Western Pacific Region and in nine TB HBC [18].

2.2.5. The End TB strategy

The 65" WHA held in May 2012 called upon WHO to develop a new post-2015 TB strategy
and targets [89]. Thus strategy named end TB [16] consistent with the Sustainable Development
Goals (SDG) was designed and endorsed by member states at the 67" WHA. The strategy has
ten components organized under three pillars and four underlying principles. The principles of
the strategy include government stewardship and accountability, strong coalition with civil
societies, protection, and promotion of human right, ethics, and equity, and adaptation of the
strategy and target at country level. The pillars of the strategy include integrated patient center
care and prevention, bold policies and supportive systems and intensified research and
innovation [16].

The integrated patient centered care and prevention pillar is composed of four components 1)
early diagnosis and universal drug susceptibility testing, systematic screening of contacts and
high risk groups,2) treat all people with TB including drug resistant with patient support,3)
TB/HIV collaborative activities and management of co-morbidities and 4) preventive treatment
of persons at high risk and vaccination against TB. Furthermore, the strategy comprised of
targets to be attained by 2035 categorized in to three milestones five years apart to each other
(2020, 2025 and 2030). Accordingly 95% in TB deaths, 90% in TB incidence equivalent to less
than 10cases per 100,000 population) reductions compared to levels in 2015 and no affected
families facing catastrophic costs due to TB by 2035 were set [16]. In line with the strategy, a
five years (2016-2020) global plan to end TB was set by stop TB partnership [90]. Thus, three
people-centered targets called the 90-(90)-90: reach 90% of all people who need TB treatment,
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including 90% of people in key populations, and achieve at least 90% treatment success were set.
The plan further emphasized the need for paradigm shift: a change in the way we fight TB at
every level, in every community, in every health facility and in every country to end TB [90].

2.3. Tuberculosis control in Ethiopia

2.3.1. Ethiopia: the country
Ethiopia is located in Northeast Africa, commonly referred to as Horn of Africa, and is situated

east of Sudan, north of Kenya, south of Eritrea, west of Djibouti, and northeast of Somalia. The
country covers about 1.1 million Km2area of land endowed with diversified topography, climate,
and more than ethnic groups’ belonging to diverse religions. As per the projection of the 2007
census, total population of the country has reached 101.7 million in 2016 constituting second
populous in Africa. The male to female ratio is 1.01 and 55% of the population is above the age
of 15 years. The country is organized in to nine regional states and two city administrations those
comprised of many zones and woredas [91].

2.3.2. Healthcare delivery in Ethiopia
The current healthcare delivery in Ethiopia is organized in to three levels those comprised of

different healthcare facilities (Annex 2). The tiers of care include primary healthcare units,
secondary level, and tertiary level of care. The primary health care unit (PHCU) is expected to
provide basic preventive, promotive, curative, and rehabilitative healthcare for about 60000 to
100000 peoples in the catchment. The PHCU comprised of health posts, health centers, and a
primary hospital. The secondary level health care unit, general hospital is expected to render
healthcare services to about 1.5million peoples in the catchment. The tertiary hospitals or tertiary
level of care is expected to provide advanced curative services to about five million peoples in
the catchment. There were about 3564 health centers, 16480 health posts, and 241 hospitals
operating throughout the country. In 2016, there were 1.4 per 1000 population different types of
health workers operating across different health care facilities [26]. TB diagnosis and treatment
services are provided across all the tires of care. However, all health posts and few newly built
health centers provide mere observation of treatments of those patients diagnosed at hospitals
and health centers. Many preventive and few curative healthcare services including child immunization,

family planning, maternity, TB, malaria and HIV/AIDS treatments are provided for free [25] .

Healthcare delivery in Ethiopia is financed from variety of sources including the government

treasury, bilateral and multilateral donors, household out-of-pocket expenditures, international
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and local nongovernmental organizations (NGOSs), private employers, and insurance schemes
[92]. Cognizant of the under financing of healthcare in the country, government of Ethiopia
endorsed a health care financing strategy in 1998 [66]. The strategy envisioned a wide range of
reform initiatives including revenue retention and systematizing a fee-waiver system for the
poor, standardizing exemption services, setting and revising user fees, introducing a private wing
in public hospitals, outsourcing nonclinical services, and health insurance schemes. Thus in
2016, 10.4% of households were enrolled in community based health insurance [26]. Following
the different healthcare financing initiatives, overall healthcare expenditure in 2010/11 has
reached Birr 26.5 billion (US$1.6 billion) of which 34% were from household out of pocket
expenditure. Similarly, per-capita healthcare expenditure has reached Birr 334.81 (US$20.77) in
2010/11 which was far below the US$60 recommended by the WHO [92].

2.3.3. National tuberculosis control program
Tuberculosis had been recognized as a major public health problem in Ethiopia long ago. Efforts

to control TB began in the early 1960s with the establishment of TB centers and sanatoriums in
three major urban areas. Subsequently Central Office (CO) of the National Tuberculosis Control
Programme (NTCP) was established in 1976. In 1994, the National Tuberculosis and Leprosy
Control programmes (NTLCP) became integrated and organized under the co-ordination and
technical leadership of the CO. Later in June 2000, the NTLCP was accommodated under
Disease Prevention and Control Department, which was previously named Epidemiology /AIDS
Department. The former CO was then named Tuberculosis and Leprosy Control Team (TLCT)
and became fully integrated into the general health services by the end of 2001 [22, 93]. In 1999
a global standardized TB prevention and control strategy, DOTS, was piloted in Arsi and Bale
zones of the Oromia Region that subsequently scaled up throughout the country [22]. Later, the
country has been adopting different strategies and targets recommended by WHO, including
TB/HIV collaborative activities [85] and stop TB strategies [15] for which respective

implementation guidelines have been adopted [23].

Subsequent to the adoption of different global control strategies, progress has been made with
the control of TB. Accordingly case detection rate rose from 11% in 1995 to 64% in 2012 and
treatment success among new smear positive from 61% in 1995 to 89% in 2015. Treatment
cohorts registered have also shown improvement and rose from 5.1 thousand in 1995 to 91
thousand in 2011. Between 1995 and 2011, a total of 879 thousand new cases were treated [87].
As per the reports of the Ministry of Health, nearly 92% of hospitals and 95% of health centers
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had been implementing DOTS in 2011. In addition, TB treatment follow-up had been started in
2100 health posts giving overall of 4577 public and 317 public—private mix DOTS facilities [94].

Despite achievements in global targets of TB control, TB remained among the major public
health problem in the country. TB accounts for 4™ and 6" causes of death among females and
males respectively [26]. The first national TB prevalence survey in 2011 revealed smear positive
PTB prevalence of 108/100,000 of which 55% were detected at the time of survey [24]. In
2015, about 205,463 new cases [25] and 29,000 were estimated to occur in the country [18]
when 125,801 (61%) were notified to National TB control Program equivalent to 191 per
100,000people [25]. Of the notified TB cases in 2015, 77% had documented HIV test result of
whom 8% were positive for HIV. In the same year, of those HIV co infected TB cases, 79%
were on ART. In the same year a total of 25,000 deaths equivalent to 26 per 100,000 people were
reported among HIV negatives and 3900 deaths equivalent to four per 100, 0000 among HIV
positives were reported in Ethiopia. Thus, Ethiopia had been listed among the 22 and lately
among 14 TB, TB/HIV, and MDR TB HBC. In 2015, a total of US$ 81million was required for
prevention and control of TB in Ethiopia of which 11% was from domestic source, 51%
international aid and 38% unfunded [18].

2.3.4. Tuberculosis control in Southern Nation Nationalities and Peoples Region

The Southern Nation Nationalities Region (SNNPR) is one of the nine regions in Ethiopia
constituting 118,000sq.km and 20% of the national population. In the Region, TB is 4™ cause of
total admission and 3" cause of inpatient deaths [95]. The nationally adopted TB control
strategy, DOTS, was piloted in four health facilities in four zones as a vertical program in 1995.
Later, the program became integrated into the general health service and scaled up to all zones
and health facilities. Thus in 2011 about 601 health facilities were providing DOTS equivalent to
DOTS coverage of 96% (hospitals and health centers). The number of TB cases registered for
treatment has increased from 8,339 in 1997 to 24,772 in 2012 of which about 62% are smear
positive [95, 96].

A retrospective trend analysis of the DOTS implementation in pilot zone of the region reported
increased proportion of patients treated with short course chemotherapy (7% to 97%), reduced
default rate (38% to 18%) and increased treatment success (38% to 73%) [97]. Similarly,
analyses of ten years experiences of TB control showed, 136,572 cases were registered for

treatment between 1995 and 2004, of which 47% were smear-positive, 25% were smear-negative
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and 28% were extra-pulmonary tuberculosis (EPTB). As a result, the smear-positive case
notification rate has increased from 45 to 143 per 100,000 populations between 1995 and 2004.
In same time, the treatment success rate rose from 53% to 85% whereas the default and failure
rates decreased from (26% to 6%) and (7% to 1%) respectively [98].

2.4. Challenges of tuberculosis control

2.4.1. Delays to seek care and treatment

Delays to initiate care seeking and treatment for TB can happen at home where patients are
unable or do not want to seek care for their TB illness or at the health facility where longer time
is spent for diagnoses and treatment initiation. The delay at home constitutes patient delay and
that spent at health facilities represent health system or provider delays. The sum of the patient
and provider delays or time elapsed since onset of illness to treatment initiation constitutes total
delay. So far, an optimum cutoff for the delays at home and health system has not yet
established. Thus, most studies across the globe describe the delays using median time spent
between onsets of illness to first consultation of formal healthcare [48], diagnoses, and treatment
initiation. There were also studies described the delays using time cutoff defined by the authors.
Accordingly, time spans ranging from 1 to 4 weeks for patient delay [34, 39, 99], and 3-28 days
[41, 99, 100] for provider delay were used to dichotomize the delays.

The different forms of delays prevail across the globe. A systematic review in high and low
income countries reported median total delay, patient delay and health system delay of 25-185
days, 4.9-162 days and 2-87 days respectively [101]. Another review also indicated a total
diagnostic delay of 60-90 days [44]. The level of delays vary across different settings with
median total delays of 8 (0-45), 18 (0-191), 35 (21-56), 35(21-56), 21 (7-49) days at referral
hospital, district hospital, health center, health post/clinic and community respectively [102,
103]. A multicountry study in the Eastern Mediterranean Region showed patient delay ranged
from a mean of 9.9 days in Pakistan to 69 days in Somalia and system delay ranged from 5 days
in Irag to 90.7 days in Pakistan [104]. A cross-sectional study in an intermediate TB incidence
setting also showed average patient's and total delays of 44 and 103 days respectively [105].
Studies reported 25% of the patents had delayed for longer than 42 days in China [106] and 30
days in Nepal [107] where 67.4% of the patients delayed the consultation beyond 30days.
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Cross-sectional studies in African countries revealed median patient delay of 30 days in Angola
[34] and 4 weeks in Kamapla, Uganda [38]. Similarly provider delays of 7days in Angola [34]
4weeks in Uganda [38] were reported. The study in Uganda further reported 24.1% of the
patients had long total delay of >14 weeks and 29.3% had long health system delay of >6 weeks
[38]. Another study in Uganda reported that patients present to drug shops or pharmacies
(39.4%) and private clinics (36.8%) more commonly than government health units (14%) [35].

Findings from different parts of Ethiopia have also reported longer delays to initiate treatment for
TB with median patient delay of 20- 90 days. Median patient delay of 30 and 90 days in Tigrai,
and Ambhara respectively, where 53 % of the patients had delayed for >30 days [39-41], 60
days in Addis Ababa [42], 20-63days in Afar, where 96% of the patients delayed for more than
21 days [43, 108] were reported. On the other hand, health service median delays of 6-34days
were also reported ; 6days in Addis Ababa [42], 9days in Tigrai region [39], 21days in Amhara
where only 9% of the patients were put on treatment within one month of the onset of their
illness [41], and 34 days in Afar [43].

2.4.1.1. Factors associated with delays in seeking care and treatment
Studies have indicated that factors associated with patient delays are attributed to the patients’

demographic and socioeconomic characteristics. A systematic review reported low income, rural
life, unemployment, old age and female sex were consistently associated with patient delay [59].
Studies in Ethiopia and elsewhere have also reported rural residence [40, 48], illiteracy [40],
subsistence farming [35], older age [99] as risk factors for patient delay. A study in Amazon
showed that male gender and education less than secondary were associated with a 48% and
44% higher risks of longer patient delay respectively [50]. Similarly, a study in Malawi revealed
social role construction for men hinder males from seeking cares early [109]. However, studies
in Uganda [38] and Nigeria [99] respectively demonstrated female and male genders were
independent predictors of system delay. In contrast, a study in Addis Ababa reported no

significant difference in delay among socio-demographic factors [42].

Patient delays are also associated with the characteristics of the illness and other co-morbid
conditions. Accordingly, coexistence of other lung diseases, negative sputum smear, extra
pulmonary TB[48, 110], extensive radiologic abnormalities, absence of haemoptysis [106, 111]
being smear positive [40, 111] and severity of illness at first presentation [43] are associated with

patient delay. Studies also demonstrated that absence of cough, weight loss [112], fever, night
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sweats and auscultation findings, presence of diabetes mellitus and cough as the only presenting

symptom were significantly associated with patient's delay [105, 111].

HIV co infection had been reported to delay care seeking and retention in care. A systematic
review reported contradicting reports on the association between HIV and delays. Patients with
HIV sought a diagnosis for TB earlier than HIV-negative or unknown status [52]. In contrary,
high awareness of AIDS, fear of learning their HIV status and a positive HIV test result or the
stigma of being perceived to be HIV positive were reported to have longer delay [52, 113].

Patient perceptions towards the TB illness and their life styles were also reported to be associated
with longer delays to seek care for TB. Studies have demonstrated that low awareness of TB
[114], self or prescribed medication [112, 115, 116], lack of knowledge and mistrust of the TB
control programme and stigma as risk factors of patient delay [44, 114, 117]. It was also
reported that significantly longer delay of TB diagnosis among smokers [118] and those perceive
smoking as a cause of TB [35, 38]. Furthermore patients who believe and knew TB is curable
[35, 50] consume alcohol daily [35, 38] and perceive that tuberculosis was common [50] had
longer delays. Studies in Ethiopia have also showed lack of awareness/misperceptions of causes
of TB [40] and seeking care at out of DOTS facilities (holy water, traditional healer, private
practitioners and drug vendors or non formal providers [40, 43], self treatment [41] were risk
factors for the delay.

Studies have also reported that health system characteristics contribute to the patient delay.
Accordingly, initial visit to government low-level healthcare facilities, private practitioner [112],
or traditional healer [39] and longer walking distance/time to public facilities, service fee for TB
care[43, 104], and profit-seeking behavior of providers[114] were reported as independent risk
factors for patient delay. Studies in China [119] and Uganda [38] respectively showed 17-30%
and 91% patients made more than 6 and median of 4 visits before diagnosis. Thus study in
Zimbabwe [116] indicated having more than four visits to healthcare facilities before diagnosis

predict longer provider delay.

Provider or system delays for diagnoses and initiation of treatment are also attributed to patient,
disease and provider related factors. Systematic reviews showed low health care coverage,
patient expenditures and entry into the health system by consulting a traditional healer or a non-
skilled professional, long travel time for the return visit and longer waiting time to be
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consistently associated with system delay [52, 59]. Studies in China indicated differences in
districts, lack of knowledge and mistrust of the TB control programme, service fee for tests and
treatments other than TB and profit seeking behavior of providers were independent predictors
for provider delay [106, 114, 120]. Studies in Hong Kong and Taiwan attributed higher provider
delay to patients and system characteristics including patient age older than 60 years, absence of
initial sputum and chest X-ray examination, absence of haemoptysis and negative smear [111,
120]. On the other hand, diagnosis with Gene xpert predicted lower treatment delay among
patients in Zimbabwe [116].

2.4.2. Cost of seeking care and treatment for TB

Economic burden of diseases can be ascertained by cost-of-illness (COI) studies that estimate
the amount that could potentially be saved or gained if a disease were to be eradicated [121,
122]. 1t involves combining an epidemiological database with financial information to generate
an amount valued in monetary terms about the costs of a particular disease [123]. Thus the aim
of COI studies is to identify, measure, value, and sum the costs of a particular illness to reveal its
economic burden across different bearers [124]. Illness-related costs incurred by patients
constitute a severe economic burden for patients, households, the health system, and nation
especially in low-income countries. High costs of illness lead to impoverishments that impair

affordability and equitable access to health care [121, 122].

The costs of illness entail direct or explicit cost, indirect or implicit cost and intangible costs. The
direct cost constitutes out of pocket expenditures for medical care (prevention, seeking care,
diagnosis, treatment, and rehabilitation, etc) and nonmedical expenditures (transportation,
household expenditures, relocating, property losses, and informal cares). The indirect or implicit
cost refers to the forgone income due to productivity losses and subsequent income loss due to
morbidity and mortality, borne by the individual, family, society, or the employer. The lost
productivity or income could be due to inability to work because of the illness, loss of time due
to visits to health facilities, or loss of job. Finally, the intangible costs are those cost of pain,
grief, anxiety, and suffering which measures the psychological dimensions of illness. The
different categories of the costs are usually further stratified in to time periods when the costs
were incurred as those incurred prior to diagnosis, during diagnosis (prior to treatment) and costs

incurred during treatment or rehabilitation (post diagnosis) [56, 125, 126].
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In 2015, globally US$6.6billion budget were available for TB prevention, diagnosis and
treatment in low and middle-income countries. Of the available budget globally in 2015, 84%
were from domestic source with huge variation across countries. International donation
accounted for 75% in 25HBC other than Brazil, Russia, India, China and South Africa (BRICS),
87% in low-income countries and 60% in lower middle-income countries [18]. An ecological
study using mixed effects and generalized estimating equation models in the former 22 HBCs
showed an increased in case detection, HIV testing, drug susceptibility testing, case notification
and decrease in death of smear positive with increase in percent of NTP budget [127].

In Ethiopia, US$81million was available for TB prevention, diagnosis, and treatment of which
11% and 51% funded from domestic and international sources respectively. The rest 38% of the
budget was unfunded [18]. The Ethiopian national health account (NHA) conducted in 2007/08
reported; a total of US$47.8 million was spent on TB prevention, diagnosis, and treatment.
Households out of pocket expenditure were the major sources accounted for 63% of the total
expenses. International donors and government respectively funded the rest 22% and 14%
expenses. Of the resources spent, private for-profit hospitals, received 35% followed by
providers and mangers of public health programs (22%). About 62% of TB funds were used for

TB outpatient care, followed by other TB prevention services (17%) [66].

Although governments have been implementing ‘free TB service policy', TB care is posing
tremendous financial burden in terms of time and productivity loss to both patients and their
households [128, 129]. A systematic review in European Union countries revealed total average
cost per-TB case of €10,282 for drug-susceptible TB, €57 213 for MDR-TB and €170,744 for
XDR-TB. A total of 103,104 disability-adjusted life years were caused by 71,964 cases notified
in 2012 in the European union equivalent to €5 361, 408 000 [130]. Similarly, a review from
sub-Saharan Africa revealed costs per TB case varied from less than 1$1 to almost 1$600 or from
a small fraction of mean monthly income for average annual income earners to over 10 times
average annual income for low income earners [131]. A systematic review from middle and low-
income countries also showed mean total costs ranged from U3$55 to U$8198 for all types of TB,
with a weighted average of US$847. On average, 20% of the total cost was due to direct medical
costs, 20% to direct non-medical costs, and 60% to income loss. Half of the total cost was
incurred before TB treatment. The total cost was equivalent to 58% of reported annual individual
and 39% of reported household income [132].
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Several studies have also reported high costs of TB across the different TB care pathways. A
total average costs per episode of TB illness of US$1053 of which US$292, US$338 and
US$422 were encountered before the start of treatment, during intensive phase and in
continuation phase, respectively were reported in the former Soviet Union [133]. Median direct
cost associated with TB of US$101 that represent 2.8 months of household income in
Burkinafaso [134] and US$ 183 in Benin where 38% and 29% of the costs were spent during
pre-diagnosis and intensive phase treatment respectively [135]. In Tigrai, northern Ethiopia,
median cost of seeking care of US$27 per patient [65] were also reported.

Patients incur costs for TB care at the different stages of the diseases care pathway including,
pre- diagnoses, diagnoses and treatment. A systematic review in Africa reported mean patient
pre-diagnostic costs varied between US$36 and U$196, corresponding to 10.4% and 35% of
their annual income respectively. The same review reported average patient treatment costs
ranged between US$3 and US$662, corresponding to 0.2-30% of their annual income [136]. A
synthesis of studies have also reported that low income patients, pay a total of US$ 149 to 724
for medical costs for the treatment course that represent 42% to 119% of the annual household
income [60]. A cross-sectional study in Nigeria showed that median direct pre-
diagnosis/diagnosis and indirect post-diagnostic/treatment costs of US$49 and US$416 per
patient respectively. The indirect pre-diagnostic and treatment cost constitutes 79% of the total
patient costs of US$528 [63]. A study in Burkinafaso also indicated that 72%, 95%, 68% and
50% patients respectively have incurred for pre-diagnosis, diagnosis, intensive phase and

continuation phase treatments [134].

TB care also pose financial burden on households. A systematic review in Africa indicated total
household treatment costs ranging between US$26 and US$662, accounting for 2.9-9.3% of
annual household income [136]. Studies also reported that the median total cost of TB care per
household was US$592; corresponding to 37% of median annual household income [63]. Further
median costs for seeking care per patient incurred by escort of US$3 [65]. Following an episode
of TB, household income reduced significantly and the proportion of households classified as
poor increased from 54% to 79% [63]. On the other hand, communities perceived as high as two

to five times higher costs than actually incurred cost for TB care [58].

Studies have also reported that health systems also incur cost for TB care that differs across the
type of TB cases with mean cost per patient of US$ 34.0 and US$ 38.8 for pulmonary and extra
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pulmonary TB treatment respectively. Of the costs, drug treatment for pulmonary and extra
pulmonary TB represented 59.3% and 77.9% of total health service cost respectively [64]. A
study in Ethiopia reported median costs of US$3 per patient was incurred by the public health
system [65].

Patient and households use different coping mechanisms for the financial burden posed by the
TB illness and care. A systematic review in Africa showed that 18-61% of patients received
financial assistance from outside their household to cope with the cost of TB care [136]. A study
in Nigeria reported that 47%, 9% and 32% of patients and households borrowed money, sold
asset and both borrowed and sold asset to cope with cost of care [63]. In Ethiopia, illness costs
coping strategies among rural households included waiver privileges, selling household assets,
using savings and division of labor among household members to compensate for the loss of
working time due to sickness. Thus, the study indicated financial and time costs of illness
seemed to significantly contribute to the impoverishment of rural households [137]. A reduction
of US$1.95 to US$0.9 and US$4.28 to US$3.24 median patients’ income and household
expenditure respectively compared to the pre illness time were also reported [138].

Different factors are reported to increase the amount of cost incurred by patients, households,
and health systems. A study in Yemen reported differences in mean costs for pulmonary
(US$108.4) and extra pulmonary (US$ 328) TB treatments where laboratory and X-ray costs
account about (55.5%) of the EPTB treatment [64]. Moreover significantly higher median out-of-
pocket costs for hospitalized (US$166.1) and ambulatory (US$94.16) cares, before (US$35.23),
during (US$27.12) and after diagnosis (US$23.43) were reported [139]. A study in Ethiopia have
showed that the total cost of diagnoses per patient was higher for women, rural residents; those
who received government food for work support, patients with smear negative pulmonary
tuberculosis patients and being diagnosed in places other than public diagnostic centers [65].
Being female and patient delays in seeking care in Zambia [57] and consulting private doctor in
Bolivian city of Cochabamba [140] revealed as significant predictors of total patient cost. A
study in Nigeria also reported no statistical significance association between total out-of-pocket
spending and HIV status [139].

Health facility based treatment has been reported to incur higher costs compared to community-
based treatments. A prospective cohort study in Sidama, southern Ethiopia showed community-

based treatment reduced the total cost of care and successful treatment of a smear-positive
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patient costs (US$61.7) which is 39% lower compared to the treatment at health facility
(U$158.9) [67]. A study in Zambia also showed treatment costs incurred by patients on the
clinic-based DOTS were more than three times greater than those incurred on the self-
administered treatment strategy [57].

Cost of additional drugs and tests for adjunctive therapies during diagnoses and treatment of TB
were reported to increase out-of-pocket expenditures. Studies in China revealed that patients
charge per visit which amounts on average about 40 US dollars and additional drugs and tests
expenditure [141] and repeated outpatient visits before diagnosis, over-prescription of drugs and
prolonged treatments cost China [58] were reasons for high cost. Studies also indicated that high
out-of-pocket costs and productivity losses are associated with hospitalization, adverse drug
reactions, cost of drugs to 'protect' the liver, cost of diagnostic delay [128], MDR and XDR TBs
those incur [62]. A study in South Africa revealed that per patient cost of care for XDR-TB per
patient US$26,392, four times higher than MDR-TB (US$6772), and 103 times greater than
drug-sensitive TB (US$257). As a result drug resistant TB consume about 32% of the total
estimated national TB budget despite the fact that they constitute only 2.2% of the case burden
[62]. Studies have shown that financial interventions including financing TB programs improved

TB controls programs.

2.4.3. Unsuccessful treatment outcomes

The ultimate goal of any TB control programs is to reduce morbidity and mortality among
patients and stop transmission through curing the infectious cases [9]. As a result, treatment of
TB is not only treating an individual patient, rather it is a public health intervention. To this end,
a treatment outcome of patient is crucial in ensuring reduced patient morbidity and transmission
to others. TB treatment outcomes have been ascertained based on standard definitions issued by
WHO. Thus outcomes of TB patients fall in to either cure, treatment complete, failure, death and
lost to follow-up [23, 27, 89]. The cure and treatment completion rates constitute treatment
success that has been taken among indicators of TB control programs. The other outcomes;
death, lost to follow-up and treatment failure constitute unsuccessful or poor or unfavorable
outcome. The treatment outcomes are associated with variety of patient, disease and health

system related factors.
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2.4.3.1.  Treatment regimen and outcomes
Treatment outcomes of TB patients are dependent on adherence of health care provider to the

standard treatment and patient to the prescribed anti TB therapy. Standardized anti-TB treatment
regimens comprise of combinations of different drugs across the phases of treatment (intensive
and continuation) [27]. The level of adherence to the standardized therapy is affected by variety
of factors including, demographic, economic, patient-related factors, therapy-related factors,
health care team and system-related factors [142]. Throughout the history of TB treatment,
introduction of rifampicin has impacted in shortening of treatment duration and better outcomes
[143]. Introduction of rifampicin for the continuation phase treatment among adults reduced

treatment length from eight to six month [27].

A systematic review with meta analyses showed regimens utilizing rifampicin for only the first
1-2 months had significantly higher rates of failure, relapse, and acquired drug resistance, as
compared to regimens that used for 6 months [31]. A study in Nigeria, reported significantly
higher treatment success (85.2% vs. 77.8%) among patients treated with 4RH and 6EH
continuation phase respectively. Thus, defaulting was significantly more frequent in patients who
received 6EH (14.3%) vs. 4RH (5.5%). However proportion of treatment failure was not
significantly different among the 6EH and 4RH continuation phase treatments [144]. In contrast
a study from Uganda reported significantly lower failure/relapse among 4RH (5.2%) compared
to 6EH (10.4%) continuation phase treatment for those HIV negatives [30]. The study further
reported (12.4% vs 13.7% ) relapse/failure among HIV positive respectively among patients
treated with 4RH and 6EH during the continuation phase. Furthermore, significantly lower
mortality 8.8% among 4RH and 13.3% among 6EH was predicted. Lastly an average treatment
cost per patient was predicted at $26.07 for 6HE and $23.64 for 4RH [30].

2.4.3.2. Delayed TB treatment and patient outcome
Delays to diagnosis and treatment of TB result in more serious illness, increased length of

infectiousness and poor treatment outcomes including mortality and drug resistance [34, 53, 54].
A cohort study in Amhara region, northern Ethiopia showed patients with total delay of > 60
days were more likely to have unfavorable TB treatment outcome compared to those with total

delay of<=60 days [145]. A case control study in public hospital in Johannesburg, South Africa

attributed high mortality among TB patients in the first weeks of admission to late presentation

of cases [146]. Similarly a study in China showed patient delay of more than 30days was risk
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factor for non cure among TB patients on treatment [54]. In contrast, a study in Tel Aviv

reported no association between treatment success and delay in treatment initiation [55].

2.4.3.3.  HIV/AIDS and other co-morbidities as predictors of outcome
HIV has been reported to be a major risk factor for occurrence and poor treatment outcomes of

TB [147-150]. Studies have reported that HIV co infection independent predict unsuccessful TB
outcomes [151] including low cure, higher death [152] and lost to follow-up [153]. Compared to
HIV negative, HIV positive TB patients had more than 13 times higher 10 year case fatality [8].
A prospective cohort study in Nigeria, reported significantly lower cure and higher mortality in
HIV infected compared with non-HIV infected TB patients. However, there was no significance
difference with lost to follow-up from treatment and treatment failures across the HIV status
[154]. A retrospective cohort study in Hawassa, Southern Ethiopia [155] reported  lower

survival among TB HIV co infected patients.

The risk of death among HIV co-infected TB patients had been reduced by use of ART and
prophylactic therapies for other opportunistic infections. An observational study among HIV
infected TB patients in Thailand showed lower risk of death among those treated with ART
CPT and fluconazole therapy [156]. However, a study from Thailand reported no association
between CPT and death among TB/HIV co infected patients [157]. On the other hand ,the risk of
death among HIV co infected TB cases increased with hospitalization at enrollment and low
CD4 cell count [157] and the longer that ART was delayed during TB treatment [156].

2.4.3.4. Patient Clinical conditions and sociodemographic factors
Unsuccessful TB treatment outcomes are also associated with patient clinical condition, and the

type of TB. Studies conducted in different settings reported that advanced chest X-ray findings
[151] and lack of appetite as an initial symptom of TB disease [158] as independent predictors
of unsuccessful treatment outcomes. Studies also revealed sputum smear positivity at enrollment
[159] and being on retreatment patient category [24] were significantly associated with death
during treatment. Moreover, remaining severely underweight or moving to a lower Body Mass
Index(BMI) category while on treatment [160] or body weight <35Kg at initiation of treatment
[24] predicted death among TB patients on treatment. On the other hand, Patients gained weight
after 2 months of treatment had a significantly smaller risk of an unsuccessful treatment outcome

compared to those lost their pretreatment weight [161, 162].
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Patient demographic and economic conditions contribute for the occurrence of poor TB
treatment outcomes. Studies on new TB cases have reported that older age [151, 152, 163],
being male [159, 164, 165], low education level [158], having family size above 5 and
unemployment [163] as an independent predictor of poor treatment outcomes. On the other hand,
a study among re treatment cases in India, reported that default rate of 21.4% which was

significantly higher among employed and illiterate [166].

2.4.3.5. Perceptions about TB, treatment setting and outcome
Patients’ perception and knowledge also affect treatment outcome of TB treatment. A case

control study among new TB patients in South Africa showed feeling ashamed to have TB,
feeling better, drinking any alcohol and seeing a traditional healer during TB treatment, and not
receiving adequate counseling about their treatment were significantly associated with default
[167]. A Study among sputum smear-positive PTB patients in Nigeria showed patients with
poor knowledge of tuberculosis had a higher risk of poor treatment outcomes [164]. Similarly a
study in Pakistan reported those patients satisfied with their health care workers attitude were

more likely to achieve cure [168].

Treatment observation, treatment setting, and person observing the treatment has also been
reported to predict treatment outcomes of TB patients. A cohort study in urban Pakistan revealed
that patients on clinic DOT observed by health care providers more likely achieved cure than
those observed by family at home [168]. On the other hand, a case-control study among smear
positive TB in Shaanxi Province, China reported that not having a treatment observer as
independent risk factor for non cure [158]. Findings from studies in Ethiopia showed that
treatment center were independent predictors for death [24] and treatment success in Addis
Ababa[169] and higher treatment success rates were observed where treatment took place at
peripheral centers in Hadiya Zone [97] or regional capital health center [165]. Studies also
indicated that diagnoses of TB outside of the government TB control centers [158] and treatment

centers were risk factors for non cure [164].

2.5. Rationale and significance of the dissertation
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Though global strategies are relevant, investigation of local operational challenges is highly
required in order to adapt to the local settings. Hence, local operational studies have been
recommended and taken as a pillar for the different TB control strategies designed to date [89,
170]. Ethiopia has adopted treatment regimen change that recommended use of rifampcin
throughout the six months treatment period. However, effect of the regimen change on treatment

outcomes has not yet been well studied.

Delays to TB treatment prolong disease transmission, worsen illness, and increase cost of care
those result in poor outcome among patients. Enabling achievement of high cure rates help to
reduce transmission and attract the great majority of existing cases. Hence, it is imperative to
have evidences on the patterns of delay and the consequences on cost of care and outcomes of
among patients. The existing studies are limited to only few of the dimensions, despite the
multifaceted and interlinked dimensions of the TB burden (humanitarian, public and economic).
Specifically studies linking delay, cost, and subsequent outcomes among patients are limited in
Ethiopian setting. Consequently comprehensive evidences on humanitarian, public and economic
burdens those pose tremendous challenges on the control of the disease are limited in Ethiopia.

The study generated evidences on magnitude and predictors of treatment delays along with the
association between delay and outcomes. Moreover, predictors of cost incurred by patients
across the treatment pathways were assessed. Overall, the dissertation generated comprehensive
evidences on the humanitarian, public and economic aspects of TB disease. So, the evidences

support design of multidimensional interventions required to realize the targets of ending TB.

The evidences generated are important inputs to policy, program, practice, and future research.
The unacceptable prolonged patient and provider delays imply for wide spread transmission of
the TB illness to community at large and undesired outcomes to the patients. The delay
potentially hampers an ambitious target of reducing 50% incidence and 75% mortality of TB by
2025. Hence, the evidence on magnitude of delays and their predictors are important inputs for
policy and program actions targeting reduction of the delay involving patients, informal care
providers, community, and healthcare providers (health system). Similarly, an ambitious target
of no TB affected families to face catastrophic costs by 2025 has been set globally and adopted
by the country. Evidences on amount of patient costs and their predictors will be inputs for
designing financial protection mechanisms that ultimately supports the national and local
programs targeted to elimination of costs posed by TB illness to the patient and households.
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Moreover, the dissertation will be a baseline for future research needs on patient and provider
delays, effective and efficient strategies to reduce delays to treatment and implications of the

patient cost to the household impoverishment.

2.6.  Conceptual framework of the study
To better understand the problem under study and guide the analyses of findings, a conceptual

framework (Figure 1) was devised based on findings of literatures. The framework portrays
factors underlying time delays to anti-TB treatment initiation, patient cost of care and treatment
outcomes. Thus, it explains the interdependence of the time delays to initiate treatment, cost of
care and ultimate treatment outcome. The delay to anti-TB treatment commencement was
affected by patient, health system and disease attributes those ultimately predict the cost of care
and outcomes. On the other hand, treatment outcomes of TB patients were also predicted by
treatment regimen and duration. Finally, the conceptual framework indicated how each papers of

the dissertation were linked to the aspects of the framework.

28



Paper I11: Pre and post

Pre and post diagnosis cost of TB care
Socio-demographic factors \ P g

e Direct medical and non-medical patient cost
® Demographics (age, sex, residence e Indirect costs to patient and escort .
e Socioeconomics (income, occupation Pl o+ Coping mechanism and cost patients
e Household size, income

diagnosis cost of TB to

e Perceptions /knowledge on TB

1 v

Paper Il: Magnitude and factors

Delay in seeking care associated with TB treatment delays

and treatment

Healthcare seeking practices
Paper IV: Effect of treatment delay on

e Action taken before HCF* visit —— — —
e Type of first visited HCF
e Number of HCF visited
e Mode of diagnosis

outcomes of TB treatment

Treatment outcome

Paper |: Treatment outcomes of six
e Type HCF TB diagnosis made P

e Hospitalization ‘— m— mm— =P | and eight month regimens

Treatment regimen and duration

Disease and treatment factors

e Treatment center /setting
e Type of TB, HIV co morbidity /
e Treatment counseling

e Sputum and weight follow-up

Healthcare facility
Figure 1: Conceptual framework for the analyses of predictors and interrelationships between delays, cost and treatment outcomes of TB treatment
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3. Research questions
1. Is there a difference in treatment success among new TB cases treated with six compared
with eight-month treatment regimens?
How long do TB patients elapse to initiate care seeking and treatment for TB?
What factors are associated with time delays to initiate care seeking and treatment?

How much do seeking care, diagnosis, and treatment of TB cost to patients?

o~ wDN

What is the effect of treatment delays on treatment outcomes of TB patients?

4. Objectives of the dissertation

4.1.  General objective
The general aim of the study was to assess treatment delays, cost, and outcomes of TB in

districts of Southwestern Ethiopia.

4.2.  Specific objectives
To compare outcomes of six and eight month treatment regimens of new TB cases (Paper 1)

1.

2. To assess magnitude and associated factors with TB treatment delay (Paper I1)

3. Todetermine pre and post diagnosis cost of TB to patients (Paper I11)

4. To evaluate effects of treatment delay on treatment outcomes of TB patients (Paper 1V)
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5. Methods

5.1. Study area and setting
The study was conducted in three zones of Southern Nation Nationalities and Peoples Region
(SNNPR) one of the nine regions in Ethiopia. As per the projections by Central Statistical
Agency (CSA) for 2014 [91], the region has a total population of 17,837,005 and it constitutes the
third populous Region among nine Regions and two city administrations in Ethiopia. The Region is
a home for more than 56 ethnic groups and located in the southern and southwestern part of the
country. The Region is organized in to 15 zones and four special woredas. The potential health
service coverage of the Region in 2011 was estimated to be 93%, but actual utilization, doesn’t
exceed 50% [96]. In the same year, 96% of the health facilities (22 hospitals and 632 health
centres) were providing TB DOTS [96].

The three study Zones, Bench Maji, Kaffa, and Sheka are located at the southwestern border of
the Ethiopia (Figure 2) bordering South Sudan to the west. As per the projection by CSA for the
year 2014 [91] the zones harbor 2,064,102 inhabitants composed of almost all ethnic groups in
the country. The zones are known for their coffee and tea plantations and gold mining those
deploy peoples from almost all parts of the country. The zones are organized in to four town
administrations and more than 26 woredas comprised of many kebeles. During the study period,
the zones had one hospital each and more than 65 functional health centers in all the three zones.
All of the three hospitals and health centers are providing DOTS of which the three hospitals and
27 health centers were providing TB/HIV collaborative activities [96].

Diagnosis and treatment of TB across the country is being provided based on an adopted
national guideline that describe diagnostic and treatment standards [23]. Thus, diagnosis of TB is
made using sputum smear microscopy and clinical signs. Treatment regimens on the other hand
depend on type of TB, age, and other conditions. Accordingly, all new adult cases of TB had
been treated for eight months with combination of Ethambutol(E), Rifampicin(R),Isoniazid(H)
and pyrazinamide(Z) for first two months (2ERHZ) followed by Ethambutol and Isoniazid
combinations for six months (6HE). However, as of 2011, the continuation phase regimen for

new adult cases has been changed to four months (4RH) reducing total duration to six months.
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Figure 2: Map of the study area showing region and zones where the study was conducted

5.2. Study designs and period

Both cross-sectional and longitudinal study designs were employed to answer the research
questions. Thus for paper I, comparative cross-sectional study design was used to compare
outcomes of TB cases treated with the eight and six months regimen (before and after
introduction of six months regimen). For paper Il, pathways to anti-TB treatment initiation were
described using cross sectional design so that magnitude of delays to treatment initiation was
determined. For paper I, a longitudinal design was used to determine pre-and post-TB
diagnosis costs incurred by patients from onset of illness through treatment. Finally, for paper
IV, a follow-up study among those patients surveyed for determination of time delays was
employed to ascertain effect of treatment delays on outcomes (Figure 3). Hence, patients were
followed until earliest treatment outcome was observed.

The whole study project was conducted from January 2015 through June 2016.
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5.3. Study population and sampling

5.3.1. Source and study population
For paper |, that compared outcomes of patients treated with the older eight months

(2ERHZ/6HE) and current six months (2ERHZ/4RH) treatment regimens, the source population
was all new cases of TB aged above 15 years who were registered during 2008 through 2014 at
public healthcare facilities (HCFs). The years 2008 through 2014 were purposefully selected to
accommodate cases treated before and after the introduction of new regimen in 2011. The age
cutoff of 15 years was chosen since the regimen change introduced in 2011 was only for cases
older than 15years. Thus, the study population was those patients older than 15years and
registered at the selected healthcare facilities of the study zones during 2008 through 2014.

For papers (l1-1V), the source population was all new adult TB cases aged above 18 years who
were registered at all public HCF of three zones. Thus, the study population was those patients
registered at selected HCFs in the three study zones.

5.3.2. Sample size determination

Sample size computation for the studies considered objectives and study designs. Accordingly,
the calculations were made using StatCalc program of Epinfo and/or STATA version 13 at

confidence level of 95%, power of 80% and ratio of comparable groups (r=1) .

Sample size calculation formula for single population

(Zas2)* P(1-p) _ (Zap2)?6”
d2 n= a2

n =

where;

P is the estimated proportion of delay >30days

6 is the expected standard deviation

Z o, corresponding z score for significance level of (1- a)%

d is the desired precision (margin of error 5% for proportion and 5unit for mean)

For the two-population formula either of the following formula were used

2
{Za\/(lﬁLl)P(l— p) +Zﬁ\/P1(1_ Pl)+Pz(1‘Pz)}
e :

2

n, =
' (P -PR,)?
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{Za\/(1+l) ! +Zﬁ\/ ! + !
5 r’P(L-P) PA-P) rRQ1-P,
(INOR)?

B +rPR,
p is pooled proportion T lar

r is ratio of unexposed to exposed or with outcome to without outcome of interest groups
Z g Corresponding z score for power (1-B)

Z 4 corresponding z score for significance level of (1- o)

p1 is proportion of exposure/outcome among population 1

p2 is proportion of exposure/outcome among population 2

n; sample size required from population 1 and n,=rny,

OR- is odds ratio

For paper I, the sample required from those treated with 2ERHZ/6HE and 2ERHZ/4RH was

computed using proportion of death between the groups (Table 1).

For papers (l1-1V) since the same population was studied, sample sizes calculated for each
objective (papers) were compared and the largest of all was used. Thus, either single or two
population formulas (as appropriate to objectives) were used. For the determination of proportion
of patients delayed to initiate anti-TB treatment, a single population proportion formula was used
with inputs of estimated proportion of those delayed for greater than 30 days of 53% [40],
confidence level of 95% and margin of error of 5% gave 353 patients. Inputs used for calculation
for the sample size for patient cost, identification of predictors of delay and its effect on
outcome were presented in (Table 1) below.
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Table 1: Sample sizes calculated for different objectives of the study

1. For comparison of 4RH and 6EH continuation phase TB treatment outcome

Exposure variable % Expected outcome in | Odds ratio | Group treated | Group treated | Total
unexposed(6EH) with (4RH) with (6EH)
4RH Death(13.3) [30] 0.416 256 256 512
2. For the assessment of factors associated with delay
Exposure variable % expected exposure in | Odds ratio | Required Sample size
control(delay<=30days* Delayed Not delayed | Total
Iliteracy 37.8 delay [40] 1.7 228 228 456
Rural residence 40.4 delay [40] 1.9 155 155 310
Non formal treatment 33.9 delay [40] 2.61 71 71 142
3. For the assessment of effect of treatment delay on treatment outcomes
Exposure variable % Expected outcome in | % difference | Required sample size
unexposed( delay<=30days) to detect
Delayed | Not Total
delayed
Delay >=30days* 3 [54] 7 194 194 388
4. For the determination of total patient cost and predictors of the cost
Variable Mean (US$) | Mean difference to detect (US$) | SD(US$) | Total  sample
required
Patient cost of care | 29.5[65] 5 14 250
seeking among female
24.4[67] 5 12.2 190
TB treatment cost to
patients at health facility

*= median patient delay

As shown in the above table (Tablel), the largest sample size among those computed for

estimation of patient cost, magnitude of delay, factors associated with the delay and its effect on

treatment outcomes was 456. Since cases recruited for the assessment of time delays to treatment

were followed for both patients cost of care and outcomes, the largest sample size, 456 suffice

for the rest of the objectives. Hence, considering design effect of 1.5 and non-response or loss to

follow up of 10%, the final required sample for papers (I1-1V) was 456*1.5+10%=752 cases.

For the comparison of 4RH and 6EH continuation phase treatment, the estimated sample was

512. Considering design effect of 1.5 and 10% incomplete records, 846 cases (423 each treated

with 6EH and 4RH continuation phase) were required.
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5.3.3. Sampling procedure
Three zones (Kaffa, Bench-Maji and Sheka) from SNNPR were purposefully selected. Then 10

woredas were selected from the zones based on proportional allocation and probability
proportional to size (PPS). Selection of the woredas was based on probability proportional to
size of the total TB cases notified during 2008 throgh 2014 for paper | and the preceding fiscal
year for papers I-1V. After selection of woredas, all the health facilities providing TB diagnosis
and treatment service were included. The samples for each HCF were determined based on
proportional allocation referring to the TB case notification (Figure 4).

For (paper 1), that compared 4RH and 6EH continuation phase TB treatment outcomes, treatment
records of cases from the selected HCFs were categorized in to two groups. Those treated
between 2008 and 2011 constitute continuation phase treatment with 6EH and 2012 to 2014
constitute continuation phase treatment with 4RH. Finally, unit TB number of all the cases
registered in the two categories were extracted and entered into SPSS spreadsheet. So that the

required samples from the two categories were drawn randomly.

For papers I-1V, after selecting HCF and determining cases required from each HCFs, all
consecutive patients registered at the selected facilities during the study period were recruited
until required samples were reached. Thus, the recruited cases were assessed for time delays to
seek care and initiate treatment (paper I1). Then, similar cases were followed to asses for post-

diagnosis costs and final treatment outcomes.
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Bench Maji, Kaffa and Sheka Zones

Proportional allocation and

= — probability proportional to size
10 woredas — —
All DOTS providing facilities in the
ot ]
selected woreda

14 Health facilities

Proportionally allocated consecutive cases

nfmf i

735 cases enrolled

DOC————— | Pathways to anti-TB treatment described, pre-
diagnosis patient cost of care ascertained

36 (4.9%) transferred out to other center

699(95.1%) Treatment outcome

evaluated
Effect of treatment delay on outcome
oot ——| assessed
627 (89.7%) outcome successful
Post diagnosis cost of care ascertained

Figure 4: Schematic presentation of the sampling procedure and sample size analyzed

38



5.3.4. Inclusion and exclusion criteria
For the assessment of delay, cost and effect of delay on outcomes those new TB cases, older than
18years and on intensive phase of treatment at time of enrollment were included. Whereas cases
unable to respond, died or lost to follow up or transferred out to other center before and after
enrollment were excluded from baseline and end line surveys respectively. For the comparison of
treatment, outcomes across six and eight month regimens, new cases and those older than

15years were included and those with missing treatment records were excluded from the study.

5.4. Study variables

5.4.1. Dependent variables
e Delays to anti-TB treatment

e Costs of TB illness to patients
e Treatment success
5.4.2. Some of the independent/explanatory variables
e Socio-demographics(age, residence, literacy, occupation, income etc),
e Care seeking practices: first action to illness, type of health facility visited,
number of visits, Type of HCF where TB diagnosed, etc
¢ Clinical factors: encountered symptoms, HIV co morbidity,
e Perception/ knowledge about TB, information provision during treatment etc

e Disease related: type of TB, treatment regimen, sputum and weight monitoring etc

5.5. Data collection tools and procedure

Data for the study variables were gathered using varieties of methods and sources. Accordingly,
structured questionnaire was adapted from tools recommended and used elsewhere for the cost
[56, 171, 172]. The structured questionnaire composed of sociodemographic, socioeconomic,
perceptions, knowledge, clinical, household variables, and health care seeking practices. The
questionnaire was translated into national language (Amharic) spoken by almost all residents in
the study area. Moreover structured data extraction checklist was also adopted from unit TB
register and clinical charts.

Training manual comprised of aim and implementation of the study, basics of TB control, TB
case definitions, components of questionnaire and interviewing techniques was prepared. Ten
diploma graduate nurse data collectors and three public health specialist (MPH) supervisors were

recruited and trained for three days. The training included description of questionnaire details,
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interviewing techniques, role play and pretest among TB cases on DOTS at nearby health
facilities not selected for the study. So that, the questionnaire was customized to local
expressions and wordings found during the pretest. Finally, new cases of TB on intensive phase
treatment (the first two months of treatment) were traced from the unit TB register of the health
facility and interviewed. The interview was held face to face at TB clinic after the necessary
cares were provided to the patients. Upon completion of the baseline interview, the patients were
appointed for further interview at the end of treatment. Then a follow-up interview was held at
the end of treatment when costs incurred after treatment initiation and outcome of treatment were
ascertained. Besides, data abstraction checklist was prepared to draw clinical, bacteriologic and
treatment outcomes of the patients from TB register.

5.5.1. Ascertainment of delays to treatment

Delays to treatment measured by days elapsed between onsets of illness to initiation of anti-TB
treatment (total delay). The total delay comprises both patient and provider delays. Patient delay
was assessed by asking patients to recall and estimate date or number of days elapsed between
onset of TB constitutional symptoms such as cough, fever, night sweats, chest pain, weight loss,
and loss of appetite until formal care seeking. Similarly, provider delay was estimated by asking
date or number of days elapsed between first formal health care facility visits to anti-TB
treatment initiation. Finally, total delay was computed as a sum of patient and provider delay or
number of days elapsed between onsets of illness to initiation of anti-TB treatment. The median
total delay of the cases enrolled was 55days. Therefore, cases with total delay above 55 days

were categorized as exposed and those with 55days and lower were grouped as non-exposed.

5.5.2. Patient cost ascertainment

Cost data were ascertained from patient perspective employing prevalent cases approach [122].
Both direct out of pocket expenditure (for medical and non-medical) and indirect costs were
measured. Direct costs consisted of out of pocket expenditures for medical (consultation, drugs,
laboratory tests, x-ray, and hospitalization) and non-medical (transportation, meal, and
accommodation). Pre-diagnosis direct cost (incurred from onset of illness to treatment initiation),
was determined by asking patient expense at each visit for consultation, laboratory tests, drugs,
transportation, meals and lodging. Post diagnosis direct costs (incurred from treatment initiation
to completion) were measured by inquiring patients’ expense for treatment. The number of visits

for the pre diagnosis period was solicited from patients and post diagnosis visits were taken from
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attendance records on unit register. Thus, transportation cost was calculated as the numbers of

visits multiplied by single trip fee as reported by the patients.

The indirect costs were estimated using human capital approach. Patients were requested to
estimate time lost due to sickness and visits for consultation, hospitalization, drug collection, and
trip journey. Then the time in any units (second, minute or hours) were all converted to hours
and then to days at an average of 8 working hours in a day (8hours = 1day). Finally, the number
of days were multiplied by an average daily wage rate of (US$2.43=50Ethiopian Birr) for
unemployed and daily rate calculated from their gross monthly salary for employed. For all the
cost items if no cost was incurred it was recorded as zero. All the costs were inquired in local
currency, Ethiopian Birr (ETB) and then converted in to US dollars (US$) using average
exchange rate of (1US$= 20.56ETB) during the study period [173].

5.5.3. Treatment outcome ascertainment
Treatment outcome was ascertained based on standard definitions recommended by the WHO
and adopted by the country [23, 174]. Accordingly, treatment outcomes of TB fall in to cured or
treatment completed or lost to follow up or death or treatment failure or transferred out. The
outcomes were retrieved from unit TB register of respective HCFs. Finally the outcomes were
categorized into successful when the TB patient completed treatment with or without evidence of
cure and unsuccessful when died or lost to follow-up or treatment failure. So that, coding was
made as unsuccessful outcomes=1 and successful=0. Details of the outcome definitions are

presented in definition terms section.

5.6. Data management and analysis

At the field, data were checked for consistency and completeness every day by supervisors
and/or principal investigator (P1). Then, data entry template was created on Epidata V3.5 based
on coded responses. Two experienced clerks entered the data of which 10% was randomly
double-checked by the PI. The data were then exported to SPSS version 21 and STATA version
13 where further recoding and cleaning was done to check for inconsistencies, outliers, and

missing values. Finally, the cleaned data were processed and analyzed using SPSS or STATA.
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Before further processing of the data, numeric data were checked for normality using normality
plots (Q-Q plots and/or histograms) or normality tests (Kolmogorov-Smirnov test). Thus
distribution of number of days elapsed across pathways to anti-TB treatment initiation were not
normal so that median days elapsed between the time points were used describe delays. Patient,
provider and total delays were defined based on median days elapsed between onset of illness to
first visit, first visit to treatment initiation and onset of illness to treatment initiation respectively.
The cost data distribution was right skewed so that log-transformation was made and data
became lognormal. Hence, all the statistical tests pertaining to the cost were done with the log-

transformed data and reported by back transforming the log data.

Knowledge about TB was assessed using eight items with “yes” or “no” questions including
cause of TB (microbe,bacteria,germ), TB is hereditary, TB is contagious, mode of TB
transmission [(breathing, sneezing, coughing, raw milk intake), symptoms of TB, TB is curable,
length of treatment (6 month=yes, otherwise no) and TB treatment modalities as free=yes or for
charge=no. The responses were coded as 0=no and 1=yes). The items internal consistency was
checked (Cronbach's Alpha (0)=0.75) before computing an index. Finaly an index was computed
from the scores and dichotomized in to good for those scored above median or poor otherwise.

Information provision adequacy during treatment initiation was assessed based on 15 items
constructed from TB treatment guidelines. The internal consistency of the items was checked by
Cronbach's Alpha (a) =0.87). A score of one is given for proper information and zero otherwise.
So that information adequacy index was computed and labeled adequate when above median and

inadequate when below median scores.

5.6.1. Data description and analysis

The data were described using frequency, proportions, mean, median, standard deviation, inter-
quartile range, tables, and graphs. Comparisons of proportions among categorical variables were
made using Chi-squared test. Similarly, associations between numeric variables were tested
using simple correlation analysis. For distributions those exhibited normality, comparison of
mean among different categories was made using independent t-test, paired t-test, and one-way
Analyis of variance (ANOVA). For non-normal distributions median across categories were
compared using Manwhitney U and Kruskual Walis tests. In all the tests statistical significance

was judged at p<0.05.
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5.6.2. Logistic regression

Bivariate and multiple binary logistic regression models were fitted to control potential
confounders and to identify independent predictors of delays to initiate care seeking and
treatment. Furthermore, the logistic regression model was also fitted to control for confounding
factors while comparing the outcomes among the six and eight treatment regimens. For the
identification of predictors of delay (dependent variable) at home and health system, median time
elapsed were used to dichotomize the delays. The dependent variable was coded as 1=delayed
beyond median and 0= delayed for median and below days. The other dependent variable,
treatment outcome was coded as 1=unsuccessful and O=successful. The unsuccessful outcome
constitute death, lost to follow-up or treatment failure whereas successful constitute those cured
or treatment completed.

Variables for the multiple regression model was fitted using “enter” method. Variables entered
into the multivariate model were those having p<=0.25 with the biviarate regression. While
fitting the model, fitness of the model was assessed using Hosmer-Lemeshow statistic. Finally,
the outputs of bivariate and multiple logistic models were presented respectively as Crude Odds
Ratio (COR) and Adjusted Odds Ratio (AOR) along with their 95% Confidence interval (CI).

5.6.3. Linear regression

Simple and multiple linear regression models were fitted to control for potential confounders and
to identify predictors of patient pre-diagnosis and post-diagnosis costs. Thus, the outcome
variable was log pre-diagnosis and post-diagnosis costs incurred by patients. Those variables
having p<=0.25 with the biviarate regression were entered in to the multiple regression model.
While fitting the model, major assumptions including normality, homoscedasticity and
independence, linearity, and absence of multicollinearity were checked to be satisfied. Normality
of error terms was checked using probability plots. Multicollinearity was considered to be absent
when Variance Inflation Factor (VIF) is below 10. Assumptions of linearity, homoscedasticity
and independence of error terms were visually evaluated using residual plots. The fitness of the
models were assessed using adjusted R-squared and F test statistic. The outputs of the simple and
multiple models were presented in crude and adjusted coefficients respectively with their 95%CI.
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5.6.4. Log-binomial regression

For the assessment of effect of delayed treatment outcomes, log-binomial regression model was
fitted. The model was preferred as it directly estimates Relative Risk (RR), which is a suitable
estimate for follow-up studies. In addition, as the proportion of unsuccessful outcome is above
10%, use of OR as a measure of association can potentially result in overestimation of risk. The
outcome variable was treatment outcome coded as 1=unsuccessful and O=successful. Alike other
models, both simple and multiple log-binomial models were fitted. Thus variables for the
multiple regression was selected based on p<=0.25 with the bivariate analysis. The goodness-of-
fit of the model was assessed using Pearson chi-square and Deviance tests. Finally, the outputs
were presented in crude and adjusted relative risk (RR) with their 95%ClIs. Summary of the

methods used for each paper is presented in table (Table 2).
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Table 2 :Summary of dissertation work by major components of study methods and objective

Objective Study design | Study population Sample  size | Data collection tools Data analyses

and sampling
To compare treatment outcomes of | Comparative | Treatment cohorts treated for | 790, simple | Structured data | Descriptive
6EH and 4RH continuation phase | cross sectional | with 4RH and 6EH continuation | random abstraction checklist measures, Logistic
treatment of TB (Paper 1) phase treatment sampling regression,
To determine magnitude and | Cross- Adult new cases of TB | 735, multistage | Interviewer administered | Descriptive
associated factors of delays to anti- | sectional registered for treatment at | sampling questionnaire measures, binary
TB treatment (Paper I1) health facilities logistic regression
To determine pre and post | Follow-up Adult new cases of TB | 735 multistage | Interviewer administered | Descriptive
diagnosis costs of TB to patients registered for treatment at | sampling questionnaire measures, linear
(paper 1) health facilities regression
To asses effect of treatment delay | Follow-up Adult new cases of TB on | 735 multistage | Interviewer administered | Descriptive
on outcomes of TB patients treatment at health facilities sampling structured questionnaire | measures, Log-

(Paper 1V)

binomial regression
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5.7. Data quality assurance
To ensure quality of the data, various actions were taken starting from designing the tool to data
analysis and interpretations. The questionnaires were adapted from standard instruments those
had been used in Ethiopia [172] and elsewhere [56, 171]. To avoid different forms of
measurement bias, questions were customized to local expressions following a pre-test of the
tools. Experienced diploma holder nurse data collectors and master holder supervisors were
recruited and trained intensively. Both the data collectors and supervisors were accustomed to
the local languages, cultures, and events. During the data collection, supervisors and PI
conducted close supportive supervision to data collectors so that immediate feedback had been

provided.

To minimize errors during data entry, the templates were programmed using check codes. Data
entry was handled by experienced clerks on user-friendly software, Epidata. Then sample of the
entered data were rechecked against the questionnaire for correctness of entry so that necessary
corrections were made before the analysis. During analysis and interpretation, appropriate
models and statistical tests were applied. Thus, important assumptions underlying the tests and

models fitness were checked with standard procedures.

5.8. Ethical considerations
The study was conducted in compliance with the international [175] and national [176] ethical
principles and standards for biomedical research involving human subjects. Thus, the
Institutional Review Board (IRB) of College of Health Science, Addis Ababa University (AAU)
ethically approved the study protocol with reference number SPH/14. Moreover, purpose of the
study was communicated and permission sought from SNNPR health bureau, Kaffa, Bench-Maji

and Sheka zones health department, respective woreda health offices and Health facilities.

Participation of the study subjects was entirely on voluntary basis. Hence, informed consent was
taken from the study subjects using the annexed consent and information sheet (Annex 3-4). The
information included purposes of the study, the rights of participants, potential benefits, and
harms of the study. The study did not involve any undue financial or non-financial inducement
for participation. In addition, the subjects were not persuaded or influenced in anyway by

anybody to take part in the study. To ensure confidentiality of the information provided by the
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participants, personal identifiers were not gathered. The questionnaires were kept in a locked

cabinet and data in password-protected computer accessible to the PI.

The study did not introduce any harm to the participant. Hence, utmost effort was made to

maximize the benefit to the participants. During the data collection participants were provided

with information on cause, mode of transmission, manifestation, need for adhering to treatment

and avoidance of transmission of TB to others.

5.9. Definition of terms

The following operational definitions adopted from WHO and national TB control guidelines

[23, 27] and similar literatures were used.

Smear positive PTB is a patient with at least two smear examinations positive for AFB Or
with one smear examination positive for AFB by direct microscopy and culture positive, Or
with one initial smear examination positive for AFB and radiographic abnormalities
consistent with active TB as determined by a clinician.

Smear negative pulmonary TB is a patient having symptoms suggestive of TB with at least
three initial smear examinations negative for AFB by direct microscopy, and no response to
a course of broad-spectrum antibiotics, and again three negative smear examinations by
direct microscopy and radiological abnormalities consistent with pulmonary tuberculosis,
and decision by a clinician to treat with a full course of anti- tuberculosis Or a patient whose
diagnosis is based on culture positive for M. tuberculosis but three initial smear examinations
are negative by direct microscopy

Extra pulmonary TB is TB in organs other than the lungs, proven by one culture-positive
specimen from an extra-pulmonary site or histo-pathological evidence from a biopsy, Or TB
based on strong clinical evidence consistent with active EPTB and the decision by a
physician to treat with a full course of anti-TB therapy.

New case of TB is a patient who never had treatment for TB, or has been on anti-TB
treatment for less than four weeks in the past.

HIV-positive TB patient refers to any case of TB who has a positive result from HIV testing
at the time of TB diagnosis or other documented evidence of enrolment in HIV care
HIV-negative TB patient- any bacteriologically confirmed or clinically diagnosed case of

TB who has a negative result from HIV testing conducted at the time of TB diagnosis.
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Cured: a patient whose sputum smear or culture was positive at the beginning of the
treatment but who was smear or culture-negative in the last month of treatment and on at
least one previous occasion.

Treatment completed: completed treatment but does not have a negative sputum smear or
culture result in the last month of treatment and on at least one previous occasion.

Treatment failure: a patient whose sputum smear or culture is positive at five months or
later during treatment or patients found to harbor MDR TB strain at any point of time during
the treatment, whether they are smear-negative or positive.

Died: a patient who dies for any reason during the course of TB treatment.

Lost to follow-up: a patient who has been on treatment for at least four weeks and
interrupted treatment for eight or more consecutive weeks.

Transfer out: a patient who has been transferred to another recording and reporting unit and
whose treatment outcome is unknown.

Treatment success: TB cases who either completed the treatment or cured of it.

Patient delay- days elapsed between onsets of illness to first formal healthcare seeking
Health system /provider delay is days spent between first consultation to initiation of
treatments

Total delay: number of days elapsed since onset of illness to anti-TB treatment initiation
Direct cost: out of pocket expenditure for TB care seeking, diagnoses and treatment by
patient, household and health system for medical or non medical conditions

Indirect cost: lost income due to TB illness, care seeking, and treatment.

Pre-diagnosis cost: cost incurred since onset of illness to treatment initiation

Post-diagnosis cost: cost incurred since commencement to completion of treatment

Total cost is the sum of both direct and indirect costs incurred for care seeking, diagnoses
and treatment of TB.
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6. Results

6.1.  Summary of key findings from papers (I-1V)
A total of 790 TB patient records (paper 1) and 735 new TB cases on treatment (papers 11-1V)

were studied from 14 public health facilities (three hospitals and 11 health centers) of the
selected 10 woredas. Of the 790 treatment records retrieved, 395 (50%) of the cases received
eight month (2ERHZE/6HE) and the rest 50% received six month (2ERHZ/4RH) anti-TB
treatment. Thus, significantly better outcome (treatment success) was observed among those
received the six-month regimen compared with the eight-month treatment regimen (Table 3).

On the other hand, out of the 735 TB cases enrolled, 469(63.8%) and 266(37.2%) of the cases
were registered at health centers and hospitals respectively. Until anti-TB treatment
commencement, a median of 55days had been elapsed since onset of their illness. During the
pathways to treatment, TB patients totally incurred a median of US$ 201.48 and US$93.75 until
TB diagnosis and after the diagnosis respectively. Of the total cases enrolled, 36(4.9%) were
transferred out to other treatment center so that treatment outcome was evaluated for the rest 699
(95.1%). Thus, significantly lower treatment success was observed among those initiated anti-TB
treatments beyond a median 55days compared to those initiated within 55days of the onset of
illness (Table 3).
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Table 3; Summary of key findings of the dissertation by objectives

Obijective

Key findings

To compare treatment
outcomes of 6EH and 4RH
continuation phase
treatment of TB (Paper 1)

Overall treatment success was 88% with significantly higher (90.6% vs 85.3% ) among those treated with
4RH and continuation phase treatment respectively

4RH continuation phase predicted lower odds of unsuccessful outcome whereas, HIV co infection and rural
residence predicted higher odds of unsuccessful outcome

To determine magnitude
and associated factors of
delays to treatment among
TB patients on DOTS

( Paper 11)

TB patients initiated formal healthcare seeking after median(IQR) 25(15-36) days since onset of illness
Commencement of treatment since first formal healthcare seeking spent median(IQR) 22(9-48)days

Patients elapsed median (IQR) of 55(32-100) days since onset of illness to anti-TB treatment where 54.6% of
the delay was attributed to the provider (health system).

Patient and provider delays are positively correlated

Self treatment, HIV co infection, having extra pulmonary TB predict higher patient delay

First visitation to lower public and private facilities, delayed care seeking predict higher provider delay

To determine pre and post
diagnosis costs of TB to
patients (Paper I11)

TB patients incurred median(IQR) US$201.48(136.70-318.94) from illness onset to completion of treatment
Direct out-of-pocket patient expenditure during pre-diagnosis and post diagnosis respectively amounted to
median(IQR) US$21.64(10.23-48.31) and US$35.02(0-70.40)

Indirect and Pre-diagnosis cost respectively constituted 70.6% and 53.6% of the total patient cost

Delays to treatment, visiting more than one HCF, care seeking at private HCF predicted increased pre-
diagnosis cost

Delays to treatment, rural residence and hospitalization predicted increased post diagnosis cost

To asses effect of
treatment delay on
outcomes of TB patients
(Paper 1V)

Over all treatment success was 89.6% (86.7% and 92.6%) respectively among those initiated treatment
beyond and within 55days of onset of illness

Treatment initiation >55days of onset, HIV co infection and treatment center being hospital predicted higher
risk of unsuccessful outcome
Weight gain and having sputum checkup after diagnosis predicted lower risk of unsuccessful outcome
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6.2. TB treatment outcomes of eight and six months regimens (paper 1)
6.2.1. Demographic and clinical characteristics of cases

A comparative study among 790 [395 each treated with 2RHZE/6HE for eight months and
2RHZE/ARH for six months regimens) was carried out. The mean age of the patients was
30.8(31.1 vs 30.9 years, p=0. 5) respectively, among those treated with 6HE and 4RH
continuation phase treatment. More than half, 56.6%, and 55.7% were, respectively male and
reside in rural areas. Of the cases, 86.8% and 51.8% were respectively registered at health center
and from Bench Maji Zone. Six hundred and seventy five (85.4%) of the cases had undergone
sputum smear microscopy test of whom 359(45.4%) became smear positive. Thus 608 (77.0%)
of the cases had pulmonary TB. Among the total cases, 765 (96.8%) were new (378 treated with
6EH vs 387 with 4RH continuation phase regimen) and the rest [25(3.2%) (17 from 6EH vs 8
from 4RH) were transferred in and other cases treated with new case regimen. HIV test result
was available for 612 (77.5%) with statistically significant difference among the two groups
[283(71.6%) from 6EH and 329 (83.3%) from 4RH,p<0.001]. Among those tested HIV
positives, 44(57.1%) received either (CPT) or ART with no statistically significant difference
among the regimens 24(64.9%) from 6EH and 20(50%) from RH, p=0.2 (Table 4).
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Table 4: Demographic and clinical characteristics of the patients, 2008-2014, Southwest Ethiopia

Variable Continuation phase treatment Total P value
regimen N=790
6EH (n=395) 4RH (n=395)
n (%) n(%)
Age (years) Mean +SD? 31.1+12.9 30.5+11.9 30.8+12.4 0.5
Gender Male 221(55.9) 226(57.2) 447(56.6) 0.7
Female 174(44.1) 169(42.8) 343(43.4)
Residence Urban 175(44.3) 175(44.3) 350(44.3) 1
Rural 220(55.7) 220(55.7) 440(55.7)
Zone Kaffa 106(26.8) 104(26.3) 210(26.6) 0.9
Bench Maji 206(52.2) 203(26.3) 409(51.8)
Sheka 83(21.0) 88(22.3) 171(21.6)
Treatment Hospital 55(13.9) 49(12.4) 104(13.2) 0.5
center Health center 340(86.1) 346(87.6) 686(86.8)
Baseline Mean +SD 47.6 +8.6 48.4 +8.5 48+ 8.5 0.2
weight
Baseline Positive 186 (47.1) 173(43.8) 359(45.4) 0.6
sputum smear  Negative 151 (38.2) 165(41.8) 316(40)
Unknown 58 (14.7) 57(14.4) 115(14.6)
Type of TB Pulmonary 303 (76.7 305 (77.2) 608 (77.0) 0.9
Positive 186 (47.1) 173 (43.8) 359 (45.4)
Negative 117 (30.4) 132 (33.4) 252 (31.9)
Extra 92 (23.3) 90 (22.8) 179 (23)
pulmonary
HIV status Positive 37 (9.4) 40 (10.1) 77 (9.7) <0.001
Negative 246 (62.3) 289 (73.2) 535 (67.7)
Unknown 112 (28.4) 66 (16.7) 178 (22.5)
Received Yes 18(48.6) 17(42.5) 35(45.5) 0.6
CPT’ (n=77)
Both CPTor  Yes 6(16.2) 6(15.0) 12(15.6) 0.8
ART® (n=77)
Received Yes 12(32.4) 9(22.5) 21(27.3) 0.3
ART (n=77)

“Standard deviation, ® Cotrimoxazole prophylactic therapy, “Antiretroviral therapy

6.2.2. Patient follow-up and outcomes

Measurements of patient weight at the end of second, fifth and sixth/seventh months of treatment
were available for 504 (63.8%), 145 (18.4%) and 141 (17.8%) respectively. Thus, 368 (46.6%)
or (48.4% from 6EH and 44.8% from 4RH, p=0.4) have gained some amount of weight at the
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end of second month of treatment. On the other hand, of those initially smear positive pulmonary
TB cases, 78.6% had undergone sputum follow up examination at least once after the diagnosis
(76.3% among 6HE and 80.9% among 4RH,p=0.3). Accordingly sputum smear results at the end
of second, fifth and sixth/seventh months of treatment were available for 274 (76.3%),
184(51.3%) and 179(49.9%) cases respectively with no statistically significant differences
among those received 6EH and 4RH regimens. The majority of the smear positives (69.9% vs
79.8% respectively from the 6EH and 4RH regimens, p=0.09) converted to negative at the end of
second month treatment (Table 5).

A total of 695(88%)[95% CI;85.5%,90.1%] of the patients had successful treatment outcomes
with significantly higher treatment success (90.6% vs 85.3%,p=0.02) among those received
6HE and 4RH continuation phase treatment , respectively (Table 5). Similarly, 324 (90.3%), 208
(85.4%) and 163 (91.1%) of pulmonary positive, pulmonary negative and extra pulmonary TB
cases respectively had successful outcomes, P=0.03. Besides, statistically significant differences

(P=0.01) treatment success was observed among HIV co-infected 64 (83.1%), HIV negative 482

(90.1%) and cases with unknown HIV status 149(83.7%.

Table 5; Follow-up characteristics and outcomes of TB cases, 2008 to 2014, Southwest Ethiopia

Variables Continuation phase treatment  Total
regimen (N=790)
6EH(n=395) 4RH(n=395) N(%) P value
n(%) n (%)

Weight at 2" month  Mean +SD 49.9 +8.9 50.8 +8.2 50.4+8.6 0.2
Weight at 5" month ~ Mean +SD 51.4 +8.6 51.3+7.3 51.3+7.9 0.9
Weight at 6/7" month Mean +SD 51.1+8.9 525 +6.5 517479 0.3
Change in weightend Not increased 49(12.4) 61(15.4) 110(13.9) 0.4
of 2" month Increased 191(48.4) 177(44.8) 368(46.6)

Unknown 155(39.2) 157(39.7) 312(39.5)
Sputum smear end of  Positive 4(2.2) 2(1.2) 6(1.7) 0.09
2" month (n=359) Negative 130(69.9) 138(79.8) 268(74.7)

Unknown 52(28) 33(19.1) 85(23.7)
Sputum smear end of  Positive 1(0.5) 0(0) 1(0.3) 0.03
5" month(n=359) Negative 83(44.6) 100(57.8) 183(51)

Unknown 102(54.8) 73(42.2) 175(48.7)
Sputum smear end of  Positive 0(0) 0(0) 0(0) 0.8
6/7" month (n=359)  Negative 94(50.5) 85(49.1) 179(49.9)

Unknown 92(49.5) 88(50.9) 180(50.1)
Sputum smear during  No 44(23.7) 33(19.1) 77(21.4) 0.3
treatment (n=359) At leastonce  142(76.3) 140(80.9) 282(78.6)
Treatment outcome Successful 337(85.3) 358(90.6) 695(88) 0.02
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Cured 77(19.5) 85(21.5) 162(20.5)

Completed  260(65.8) 273(69.1) 533(67)
Unsuccessful ~ 58(14.7) 37(9.4) 95(12)

Died 28(7.1) 18(4.6) 46(5.8)

Defaulted 29(7.3) 19(4.8) 48(6.1)
Failure 1(0.3) 0(0) 1(0.1)

6.2.3. Association between treatment regimen and outcomes

In multivariate analysis 4RH continuation phase treatment regimen [AOR (95% CI)
0.55(0.34,0.89)], treatment center being health center [AOR (95% CI) 0.37(0.14,0.97)] and
gained weight at the end of the second month [AOR (95% CI) 0.28(0.11,0.72)] predicted lower
odds of unsuccessful outcome. Patient age [AOR (95% CI) 1.02(1.001,1.022)], rural residence
[AOR (95% CI) 2.1(1.18,3.75)] and HIV co-infection [AOR (95% CI 2.38(1.12,5.07)],
independently predicted higher odds of unsuccessful treatment outcome (Table 6). Treatment
with 4RH continuation phase predicted lower odds of unsuccessful outcome compared to those
treated with 6EH regimen. Thus, cases treated with 4RH continuation phase regimen are 45%
less likely to have unsuccessful outcome compared to those treated with the 6EH regimen. On
the other hand, higher chance of unsuccessful outcome was observed among the elders, rural
residents and HIV co-infected cases compared to respectively younger, urban residents and HIV
negative cases. The likelihood of having unsuccessful outcome increase by 2% for every one
year increase in age (AOR=1.02). Patients followed anti-TB treatment at health center had about
63% lower odds of unsuccessful outcome compared to those followed at hospital (AOR=0.37).
HIV co infected TB patients are more than twice as likely to have unsuccessful outcomes
compared to HIV negatives (AOR=2.39). Those patients gained weight at the end of the second
month of treatment have 72% lower odds of unsuccessful outcomes compared to those with
reduced or unchanged weight (AOR=0.28).
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Table 6; Predictors of unsuccessful TB treatment outcomes, 2008-2014, Southwestern Ethiopia

Variables Treatment outcomes Odds ratio (OR)
Unsuccessful ~ Successful Crude OR Adjusted OR
n (%) n (%) 95% ClI 95% ClI

Age (years) Mean(SD)  33.5(14) 30.4(12.0) 1.02(1.002,1.03) 1.02(1.001,1.022)*
Gender Male 60(13.4) 387(86.6)  1.00 1.00

Female 35(10.2) 308(89.8) 0.73(0.47.1.14)  0.63(0.38,1.03)
Residence Urban 32(9.1) 318(90.9) 1.00 1

Rural 63(14.3) 377(85.7)  1.66(1.06,2.61)  2.1(1.18,3.75)*
Zone Kaffa 34(16.2) 176(83.8)  1.00 1

Bench Maji  50(12.2) 359(87.8)  0.72(0.45,1.14)  1.41(0.73,2.75)

Sheka 11(6.4) 160(93.6) 0.36(0.17,0.73)  1.2(0.44,3.32)
Treatment HC** 78(11.4) 608(88.6)  0.66(0.37,1.16)  0.37(0.14,0.97)*
center Hospital 17(16.3) 87(83.7) 1.00 1.00
Type of TB  Pulmonary  78(12.8) 530(87.2) 1 1

EPTB** 17(9.3) 165(90.7)  0.70(0.40,1.22)  0.57(0.32,1.04)
HIV status  Negative 53(9.9) 482(90.1) 1.00 1.00

Positive 13(16.9) 64(83.1) 1.85(0.95,3.57)  2.39(1.12,5.07)*

Unknown 29(16.3) 178(83.7)  1.77(1.08,2.88)  2.26(1.23,4.11)*
Weight No increase 11(8.2) 357(91.8) 1.00 1
change end Increased 9(3) 101(97) 0.35(0.14,0.86)  0.28(0.11,0.72)*
of 2" month  Unknown 75(24) 237(76) 3.55(1.71,7.37)  3.48(1.60,7.54)*
Continuatio 6EH 58(14.7) 337(85.3) 1.00 1.00
n phase 4RH 37(9.4) 358(90.6)  0.60(0.39,0.93)  0.55(0.34,0.89)*
regimen

*statistically significant at p<0.05,*HC=Health center***=Extra pulmonary Tuberculosis,

A subgroup analysis among smear positive pulmonary cases showed having a sputum checkup at

least once during treatment independently predicted 96% lower odds of unsuccessful outcomes
compared to those unchecked (AOR= 0.04,95% ClI, 0.01-0.12),P<0.001).

55



6.3. Pathways to anti-TB treatment initiation (Paper II)
6.3.1. Sociodemogaphic characteristics of the cases
A total of 735 (97.7%) of the required new TB cases on anti-TB treatment from 14 public health
facilities (three hospitals and 11 health centers) were enrolled for the study. Accordingly,
469(63.8%) of the cases were registered at health centers and 39.3% were females. The median
(inter-quartile range (IQR)) age of the cases was 27(20-37) years. Majority of the cases, 71.2%,
and 55% of the cases respectively have completed at least primary school and currently married.
Three hundred (40.8%) of the cases were followers of orthodox Christian and 50.2% of the

enrolled cases resided in urban (Table 7).

Table 7;Sociodemographic characteristics of TB cases in southwest Ethiopia, January to December
2015 (n=735)

Variable Frequency (%)
Treatment center  Health center 469(63.8)
Hospital 266(37.2)
Gender Male 446(60.7)
Age(years) 18-34 503(68.4)
35-65 216 (29.4)
>65 16(2.2)
Marital status Never married 275(37.4)
Currently married 404(55)
Widowed/divorced 56(7.6)
Educational No formal education 212(28.8)
status Completed elementary ~ 389(53.0)
Secondary and above 134(18.2)
Occupation Employed 172(23.4)
Farming 216(29.4)
Unskilled work ° 51(6.9)
Dependants ° 296(40.3)
Religion Orthodox 300(40.8)
Muslim 104(14.1)
Catholic 4(0.5)
Protestant 314(42.7)
Traditional 13(1.8)
Residence Urban 369(50.2)
Rural 366(49.8)
Household size Mean/SD 4.3/2.1

C

® Standard deviation ° housemaid, daily laborer, ° students, house wife, ® father/ mother /husband/
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wife/brother/sister/employer
6.3.2. Healthcare seeking practices and patient delay

At the onset of illness, 563(76.6%) and 345(46.9%) of the cases had respectively encountered
cough and night sweating. Subsequent to the symptoms, 139(18.9%) took actions including self-
treatment and consulting traditional healer prior to healthcare facility (HCF) visit. Ultimate
decision to visit health facility was made upon referral and/or advice from relatives (38.6%),
Health Extension Worker (HEW) (4.5%) and TB patients on treatment (4.2%). Two hundred and
seventy six (37.6%) first visited to HCFs not providing TB DOTS service including private
clinics and health posts. Since onset of the illness, a median 25(15-36) days had been elapsed to
initiate formal healthcare seeking. Nearly a third, 240(32.6%) of the cases had made first
consultation within 15 days of the onset of illness. Of the cases, 317(43.1%) perceived their first
visit was delayed for which 256(80.8%) and 109(26.1%) reasoned expecting the illness to limit
by itself and lack of money respectively. Among the cases, 545(74.1%) had relatively good
knowledge about TB illness and its treatment (Table 8).

Table 8; Healthcare seeking practices among TB cases, Southwestern Ethiopia, January to
December 2015 (n=735)

Variable Frequency (%)
First symptoms encountered *  Cough 563(76.6)
Night sweat 345(46.9)
Fever 300(40.8)
Loss of appetite 279(38)
Chest pain 267(36.3)
Weight loss 236(32.1)
Haemoptysis 144(19.6)
Others? 62(8.4)
First action to illness Visit HCF 596(81.1)
Self-treatment 98(13.3)
Visit holy water 26(3.5)
Consult traditional healer 15(2.0)
Perceived reason for not Thought illness limit by itself 97(65.1)
visiting HCF first (n=149)* Perceived long waiting time at HCF  37(24.8)
Perceived expensive service fee 37(24.8)
HCF too far 29(19.5)
Other ° 22(14.8)
First HCF visited Private clinic 260(35.4)
Health center 238(32.4)
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Hospital 221(30.1)

Health post 16(2.2)
Source of advice/referral to Self 472(64.2)
visit first HCF Parent/relative 280(38.1)
HEW ¢ 32(4.4)
TB patient 30(4.1)
HIV care clinic 16(2.2)
Other 31(4.2)
Travel time to treatment center ~ <=1hour 582(79.2)
>1hour 153(20.8)
Knowledge towards TB Good 545(74.1)
Poor 190(25.9)
Patient delay (days) Median(IQR) 25(15-36)
Median (95%Cl) 25(22,28)

“percentage total beyond 100% due to multiple response 2 neck swelling, head ache, joint pain, back
pain, wound ,"HCF closed, mistrust health care provider, bad previous experience at HCF, fear of HIV
test and fear of TB diagnosis, °“HEW= Health Extension worker(trained females those provide
household package of health care to household), “drug shop(13),holy water(14),traditional healer(4)

6.3.3. Health system delays and clinical characteristics of the cases

After the first formal healthcare consultation, diagnosis and initiation of anti-TB treatment took a
median (IQR) 22(8-48) days (provider or health system delay). The provider delay is
significantly correlated with patient delay (r=0.2, P<0.001). Patients made a median (IQR) of
3(2-4) visits to median (IQR) 2(1-3) healthcare facilities until TB diagnosis. Diagnosis of 61.0%
of the cases was made at hospital (Table 9) and in 373(50.7%), diagnosis was bacteriologically
confirmed with sputum smear microscopy. Thus 586(79.7%) of the cases had pulmonary TB of
whom 373(63.2%) were smear positive. Before commencement of treatment, all of the cases
were offered HIV screening test of whom 68 (9.3%) tested positive [95% CI (7.2%-11.3%)].

Following the diagnosis of TB, 613(83.4%) of the cases were put on anti-TB treatment
immediately and the rest after a median (range) 2(1-7) days. Of the total cases, 162(22%) started
anti-TB treatment within 30days of the onset of illness. Since onset of the illness, a median
(IQR) of 55(32-100) days had undergone until anti-TB treatment initiation (total delay). More
than half (54.6%) of the total delay was attributed to provider and the rest to the patient.

58



Table 9: Clinical characteristics and delays to treatment among TB patients, January to December
2015, Southwest Ethiopia

Variable Frequency (%)
Place TB diagnosis made Hospital 448(61.0)
Health center 188(25.6)
Private clinic 99(13.5)
Type of TB Smear positive Pulmonary 373(50.3)
Smear negative Pulmonary 213(29.0)
Extra pulmonary 149(20.3)
Mode of diagnosis Bacteriological 373(50.7)
Clinical 362(49.3)
HIV status Positive 68(9.3)
Negative 667(90.7)
Number of HCF visited Median (IQR) 2(1-3)
Number of visits made ° Median (IQR) 3(2-4)
Provider delay (days) Median (IQR) 22(8-48)
Median(95%Cl) 22(19,25)
Total delay (days) Median (IQR) 55(32-100)
Median (95%CI) 55(49,61)
Hospitalized during treatment  Yes 19(2.6)

* number of HCF visited until diagnosis of TB is made, ® number of total visits made to different HCF
until TB diagnosis
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6.3.4. Predictors of patient delay
In a multiple logistic regression, extra pulmonary TB [AOR=1.60,95%ClI; (1.07,2.33)], HIV co-

infection [AOR=2.17,95%Cl; (1.25,3.73)] , self treatment before HCF visit [AOR=1.64,95%
Cl;(1.02,2.63)], informal care before HCF visit (AOR=2.54,95%CI;1.25,5.17) traveled more
than an hour to HCF [AOR=1.37,95% CI;(1.01,1.88) independently predicted higher odds of
patient delay beyond median of 25days. On the other hand having good knowledge about TB
[AOR=0.67,95% CI; (0.46,0.95)] independently predicted lower odds of patient delay beyond
the median of 25days (Table 10 ). Those cases having good knowledge about TB were 33% less
likely (AOR=0.67) to delay care seeking compared to those with poor knowledge. Patients
diagnosed to have extra pulmonary TB cases are 60% more likely (AOR=1.60) to delay care
seeking compared to smear positive pulmonary cases. TB cases co infected with HIV are more
than twice as likely to delay care seeking than HIV negative cases. Similarly those cases who
took informal care including traditional or holy water care before visiting HCF are more than

twice as likely (AOR=1.72) to delay formal healthcare seeking beyond 25 days (Table 10).

Table 10: Predictors of patient delay, southwest Ethiopia, January to December 2015

Variable Patient delay(days) Crude Odds Adjusted Odds
ratio (COR ratio (AOR
>25 <=25 95% (C| ) 95%c(:| )
n(%) n(%)
Age 18-34 250(49.7)  253(50.3) 1.00 1.00
(years) 35-64 112(51.9) 104(48.1) 1.20(0.79,1.50)  1.07(0.75,1.52)
>65 8(50.0) 8(50.0) 1.01(0.37,2.74)  1.32(0.47,3.72)
Education  Illiterate 89(42.0) 123(58.0) 1.00 1.00
status Completed primary  215(55.3) 174(44.7) 1.71)1.21,2.4) 1.17(0.80,1.71)
Above Secondary  63(47.0)  71(53.0 1.22(0.80,1.90) 1.19(0.71,2.0)
Residence  Urban 177(48.1) 191(51.9) 1.00 1.00
Rural 193(52.6) 174(47.6) 1.20(0.90,1.60) 1.04(0.74,1.48)
Type of TB Pulmonary positive  175(47.9) 190(52.1) 1.00 1.00
Pulmonary negative 104(47.7) 114(52.3) 0.95(0.68,1.32) 1.03(0.72,1.46)
EPTB 91(59.9)  61(40.1) 1.51(1.03,2.21) 1.60(1.07,2.35)*
HIV status  Positive 41(60.3)  27(39.7) 1.52(0.92,2.52) 2.17(1.26,3.73)
Negative 329(50.7) 338(49.3) 1.00 1.00
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First action Self treatment 60(61.2) 38(38.8) 1.84(1.17,2.85) 1.64(1.02,2.63)*

toillness  Informal care** 29(70.7)  12(29.3)  2.70(1.35,5.40) 2.54(1.25,5.17)*
Consult HCP 281(47.1) 315(52.9) 1.00 1.00

First Health post 13(81.3) 3(18.8) 1.00 1.00

visited Health center 130(54.6) 108(45.4) 0.26(0.07,0.95) 0.28(0.10,1.05)

HCF Hospital 98(44.3) 123(55.7)  0.18(0.0,0.64) 0.19(0.05,0.71)*
Private clinic 129(49.6) 131(50.4) 0.22(0.06,0.79) 0.24(0.06,0.87)*

Travel time <=1hour 205(46.9) 232(53.1) 1.00 1.00

to HCF >1hour 165(55.4) 133(44.6) 1.37(1.02,1.84) 1.37(1.01,1.88)*

Knowledge Good 264(48.4) 281(51.6) 0.77(0.55,1.07) 0.67(0.46,0.98)*

towards TB  Poor 106(55.8) 84(44.2) 1.00 1.00

*statistically significant at p<0.05,** Traditional care or Holy water

6.3.5. Predictors of provider delay
First visiting non DOTS HCF [AOR=1.42,95% CI;(1.01, 2.0)], visited more than one HCF

AOR=2.34, 95% CI;(1.69, 3.24) and sought care after 25days from onset of illness
AOR=1.81,95% CI;(1.33, 2.5) independently predicted higher odds of provider delays exceeding
22 days (Table 11). Those cases first visited non-DOTS center including health post or private

clinics are 42% more likely to have delayed diagnosis and treatment compared to those visited

DOTS providing facilities. Cases who delayed beyond 25days are 81% more likely to have

provider delay beyond the median of 22days. Cases who visited more than one HCF until

diagnosis are more than twice as likely to have diagnosis and treatment delay beyond 22 days.

Table 11: Predictors of provider delay among TB cases, southwest Ethiopia, January to

December 2015
Variable Provider delay(days) COR(95% CI) AOR(95%Cl)
>22 n(%) <=22 n(%)
TB type PPos? 182(49.9) 183(50.1) 1.00 1.00
PNeg® 10347.2) 115(52.8) 0.9(0.64,1.26)  0.87(0.60,1.25)
Extra pulmonary  82(53.9)  70(46.1) 1.18(0.81,1.72) 1.08(0.72,1.62)
HIV status  Positive 39(57.4)  29(42.6) 1.38(0.84,2.30) 1.33(0.78,2.27)
Negative 328(49.2) 339(50.8) 1.00 1.00
First Self treatment 44 (44.9) 54(55.1)  0.81(0.53,1.25) 0.75(0.47,1.19)
action to Traditional care  9(60.0) 6(40.0) 1.5(0.53,4.27)  1.19(0.47,3.51)
illness Holy water 16(61.5) 10(38.5)  1.6(0.71,3.58)  1.28(0.55,2.99)
Consult HCP® 298(50.0) 298(50.0) 1.00 1.00
First DOTS center 203(44.2) 256(55.8) 1.00 1.00
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visited Non DOTS 164(59.4) 112(40.6)  1.85(1.36,2.50) 1.42(1.01,2.00)*
HCF

HCF 1 69(28.3)  175(71.7) 1.00 1.00
visited >1 298(60.7) 193(39.3) 3.92(2.81,5.46) 2.34(1.69,3.24)*
Patient >25 213(57.6) 157(42.4) 1.80(1.36,2.50) 1.81(1.33,2.50)*
delay days <25 154(42.2) 211(57.8) 1.00 1.00

*statistically significant at p<0.05, *Pulmonary positive, ° pulmonary negative, ¢ Health Care Provider

6.4. Pre-and post TB diagnosis costs to patients (Paper I11)

6.4.1. Demographic and clinical characteristics of cases at base line and end line
Costs incurred by patients while seeking care and treatment were assessed during the enrollment

(baseline survey) and end of treatment (end line survey). Thus, costs incurred until diagnosis
(pre-diagnosis) and after diagnosis (post-diagnosis) were determined. A total of 735 TB cases
were enrolled (baseline) of which 627(85.3%) completed the follow-up (end line). Those lost
cases, 108(14.7%), were 29(26.9)%) death, 36(33.3)%) transferred to other treatment centers,
5(4.6%) treatment failure and 38(35.2%) lost to follow-up. Nonetheless, there were no statistical
significant differences with the proportions of the patient sociodemographic and clinical
attributes across the baseline and end line surveys (Table 12). Female patients constituted 39.2%
vs 38.9%,p=0.9 in the baseline and end line surveys respectively. Similarly, 314(85.8%) rural
residents, 176(82.6%) smear negative pulmonary and 219(82.3%) registered at hospital had

completed the follow-up.

Table 12: Sociodemographic and clinical characteristics of TB cases in southwest Ethiopia, January
to December 2015

Baseline (n=735) End line (n=627)

Variable n (%) n (%) P value
Gender Female 288(39.2) 244(38.9) 0.9
18-34 503(68.4) 431(68.7) 0.9
Age(years) 35-65 216 (29.4) 183(29.1) 0.8
>65 16(2.2) 13(2.1) 0.89
) No formal education 212(28.8) 176(28.1) 0.77
Ed“fat“ona' Completed elementary 389(53) 340(54.2) 0.66
status Secondary and above 134(18.2) 111(17.7) 0.8
Residence Urban 369(50.2) 313(49.9) 0.94
Rural 366(49.8) 314(50.1) 0.74
Action before None 586(79.7) 497(79.3) 0.85
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visiting HCF Took action ? 149(20.3) 130(20.7) 0.85
First visited DOTS center 459(62.5) 387(61.7) 0.85
HCF Non DOTS 276 (37.5) 240(38.3) 0.76
Pulmonary positive 373(50.7) 320(51.0)) 0.90
Type of TB Pulmonary negative 213(29.0) 176(28.1) 0.70
Extra pulmonary 149(20.3) 131(20.9) 0.70
Mode of Bacteriological 373(50.7) 319(50.9) 0.90
diagnosis Clinical 362(49.3) 308(49.1) 0.90
Treatment Health center 469(36.2) 408(65.1) 0.70
center Hospital 266(63.8) 219(34.9) 0.70
Travel time to =<lhour 437(59.5) 373(59.5) 1.00
treatment HCF >1hour 298(40.5) 254(40.5) 1.00
Hospitalized
for tEeatment Yes 19(2.6) 15(2.4) 0.40
HIV status Positive 68(9.3) 46(7.3) 0.10
Patient delay Median (IQR)days 25(15-36) 23(14-34) 0.20
Provider delay Median (IQR)days 22(9-48) 20(8-48) 0.40
Total delay Median (IQR)days 55(32-100) 52(31-93) 0.50

%self treatment, consult traditional healer, used holy water

6.4.2. Total cost of care seeking and treatment to patients
Total costs incurred by patients for care seeking, diagnosis and treatment amounted to mean
(+SD) of US$244.0(+0.10). From the total cost, direct out of pocket expenditure (direct cost)
during the pre-diagnosis and post-diagnosis periods amounted to mean (+SD) of
US$84.8(+0.15). During the care seeking and treatment visits, patients had totally lost a median
(IQR) 51.7 (32.0-80.8) workdays that corresponded to mean (+SD) US$140.31(+0.1)) income
loss (indirect cost) (Table 13).

Table 13: Distribution of TB patient costs across cost categories and periods in south west
Ethiopia, January to December 2015

Cost category Cost period
Pre-diagnosis (US$)  Post diagnosis (US$) Total (US$)
Medical Mean (SD) 8.56(0.2) 4.4(0.13) 8.75(0.21)
Mean(95%CI) 8.56(7.68,9.54) 4.4(3.23,6.0) 8.75(7.85,9.75)
Median (IQR)  10.72(4.58-23.76) 0(0-0) 11.19(4.73-24.08)
Non Mean (SD) 10.08(0.21) 43.27(0.10) 64.1(019)
medical Mean(95%CI) 10.08(8.99,11.30) 43.27(38.32,48.23)  64.1(58.34,69.9)

Median(IQR)  8.27(1.61-24.32) 35.02(0-70.04) 37.11(14.35-85.12)
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Total direct Mean (SD) 21.46(0.16) 43.80(0.12) 84.82(0.15)
Mean(95%CI) 21.46(19.65,23.43) 43.8(38.82,48.78) 87.82(77.92,91.72)
Median(IQR)  21.64(10.23-48.31) 35.02(0-70.04) 59.58(29.43-113.81)

Indirect Mean (SD) 75.62(0.12) 75.20(3.06) 140.31(0.1)
Mean(95%CI) 75.62(70.68,80.9) 75.2(69.14,81.26) 140.31(132.35,148.74)
Median(IQR)  64.45(39.82-128.8) 51.07(34.65-93.02) 127.68(78.43-201.85)

Total Mean (SD)  108.0(0.1) 117.0(0.10) 244.71(0.10)
Mean(95%Cl) 108.0(101.31,115.11) 117.0(110.47,123.87) 244.71(229.45,260.98)
Median(IQR)  97.62(56.43-184.22)  93.75(56.91-141.54)  201.48(136.7-318.94)

Pre-diagnosis and post diagnosis costs respectively constituted 57.6% and 42.3% of the total
cost. Total direct and indirect costs constituted 29.4% and 70.6% respectively of the total cost
similarly, total medical costs amount to mean (+SD) US$8.75(+0.21) and constitute 6.4% of the
total cost (Figure5 ). More than half (50.4%), 44.6% and 5% of the total medical cost were
incurred for drugs other than anti-TB, diagnostic laboratory/imaging test and consultation
respectively. Similarly, majority (73.9%), 14.4% and 11.7% of the total non-medical costs were

spent respectively for transportation, lodging, and meal while visiting healthcare facilities.

B Medical ™ Non medical ™ Indirect

Pre-Diagnosis Post Diagnosis Total

Figure 5; Distribution of patient costs across pre and post diagnosis periods among TB cases on
treatment in districts of southwest Ethiopia January to December 2015
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6.4.3. Pre-diagnosis patient cost and its predictors

Total pre diagnosis Total post diagnosis

Variabl
anavle cost(US$) cost(US$) Total cost(US$)

Until diagnosis of TB (pre-diagnosis), patients incurred a mean (+SD) US$108.0 (+0.1) for care
seeking and diagnosis (Table 13). Of the total pre-diagnosis cost, direct out-of-pocket
expenditures (direct cost) amounted to mean (+SD) US$21.46(+0.16) and constituted 25.6% of
the total pre diagnosis costs (Figure 5). Patients had lost median (IQR) of 24.7(15.1-48.4)
workdays until diagnosis that corresponded to mean (+SD) US$75.62(+0.12) income loss. Out of
the total pre-diagnosis medical costs, more than half (52.5%), 41.3% and 6.2% were incurred for
drugs other than anti-TB, diagnostic laboratory/imaging tests, and consultation fee respectively.
Similarly, 38.9%, 36.3% and 24.8% were respectively spent for transportation, meal and lodging
while visiting healthcare facilities. The pre-diagnosis cost is significantly correlated with patient
(y=0.32,p<0.001), provider (y =0.64,p<0.001) and total delays (y =0.68,p<0.001) and number of
HCF visited until diagnosis (y=0.42,p<0.001). The mean pre-diagnosis cost is significantly
different across type of TB (F=10.03,p<0.00), type of first visited HCF(p=0.002), type of HCF
where diagnosis made (p<0.001) and mode of diagnosis (p=0.001) (Table 14).

Table 14; Differences in pre and post TB diagnosis patient cost across different attributes, January
to December 2015, Southwest Ethiopia
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Mean(SD) P value Mean(SD) P value Mean(SD) P value
Gender Male 112.62(0.12) 119.73(0.1) 254.61(0.1)
0.3 0.09 0.1
Female 101.25(0.11) 112.51(0.1) 229.12(0.09)
HIV result Reactive 131.2(0.13) oy 1235201) 0, 28720011) o4
Non reactive 106.02(0.11) ' 116.2(0.1) T 240.22(0.1) '
Mode of Bacteriological 97.0(0.11) 118.25(0.1) 234.25(0.1)
diagnosis Clinical 121.08(0.12) 003  115.82(0.1) 0.1 255.16(0.1) 0.06
Type of TB Pulmonary pos. 97.62(0.14) F=10.03 118.78(0.1) F=0.52  236.16(0.1) F=3.68
Pulmonary neg.
y neg 106.900.0) 5oy 118500 . 230.2501) ,_, .
Extrapulmonary  142.75(0.13) 120.20(0.1) 290.11(0.10)
Treatment Hospital 121.77(0.13) 01 103.05(0.1) 001  239.3(0.1) 01
center Health center 100.86(0.11) 131.43(0.1) 249.8(0.1)
Residence Urban 114.61(0.12) 0.7 94.02(0.1) <0001  216.83(0.1) 0.003
Rural 102.13(0.12) 154.7(0.08) 282.4(0.1)
>55days 177.33(0.11) 134.85(0.1) 337.06(0.09)
Patient dela <=25days
y y 80.86(0.1)  _j,o  1039201) oo 2004601) oo
>25days 144.72(0.12) 132.31(0.1) 302.61(0.1)
Provider delay ~ <=22days 69.25(0.1 110.08(0.1 193.9(0.09
(0.3) <0.001 01 0.03 (0.09) <0.001
>22days 167.11(0.11) 125.28(0.1) 317.39(0.1)
Action before  None 106.72(0.12) 111.85(0.11) 235.89(0.1)
HCF visit - 0.8 0.005 0.006
Took action* 113.41(0.11) 137.34(0.11) 282.12(0.08)
First visited DOTS center 99.97(0.12) 118.2(0.1) 241.61(0.1)
HCF
¢ Non DOTS 122570011 <0001 14487(0.1) 03 9500501 004
Travel timeto  <=lhr
Ty 105.8(0.12) 01 10570(0.08) 5o, 227.27(0.09) 0.08
>1hr 111.20(0.11) 145.14(0.09) 285.25(0.09)
TB diagnosed  Public 101.78(0.11)  _5opp  11637(0.1) 03 287901 o401
HCF Private 153.88(0.13) 121.27(0.11) 292.16(0.1)
Hospitalized ~ Yes 186.96(0.17) 240.8(0.09) 477.85(0.12)
for treatment 0.01 <0.001 <0.001
0 106.49(0.12) 113.3(0.11) 237.81(0.1)

6.4.4. Predictors of pre-diagnosis cost
In multiple linear regression patient delay (Badjustedadj)=0.004,p<0.001) and provider delay (Bag;=

0.004,p<0.001), being diagnosed at private facilities (Bagj.= 0.16,p= 0.02), and number of visited

healthcare facilities (Bagj= 0.17,p<0.001) independently predicted increased mean pre-diagnosis

costs (Table 15). Every patient and provider delays each increase the mean pre-diagnosis cost to

patients by US$0.004 or 0.4%. Those patients diagnosed clinically increase mean pre-diagnosis

cost to patient by US$0.10 or 10% compared to those diagnosed bacteriologicaly. Similarly, TB
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diagnosis at private facilities increase mean total pre-diagnosis cost to patient by US$0.18 or

18% compared to diagnosis at public healthcare facilities.

Table 15: Predictors of pre-diagnosis cost among TB cases southwest Ethiopia January to

December 2015
Mean (SD)  Unadjusted Adjusted
Variable (US$)? coefficient coefficient®
(B) (95% CI) (B)(95% CI) eP (95%CI)
Male 112.62(0.12) Ref. Ref. Ref.
Gender Female 101.25(0.11) -0.05(-0.10,0.01) -0.065(-0.16,0.026)  0.94(0.86,1.03)
HIV
result Positive 131.2(0.13)  0.93(-0.01,0.19) 0.16(0.003,0.32)* 1.17(1.00,1.38)
Negative 106.02(0.11) Ref. Ref. Ref.
Mode of  Bacteriological 97.00(0.11) Ref. Ref.
diagnosis  Clinical 121.08(0.12) 0.97(0.04,0.15)* 0.08(0.011,0.17) 1.1(1.01,1.18)
Urban 114.61(0.12) Ref. Ref. Ref.
Residence Rural 102.13(0.1)  -0.05(-0.1,0.004) -0.014(-0.13,0.10)  0.96(0.88,1.06)
Patient delay °(days) 0.003(0.002,0.003)* 0.004(0.004,0.005)* 1.004(1.004,1.005)*
Provider delay (days) 0.003(0.002,0.003)* 0.004(0.004,0.005)* 1.004(1.004,1.005)*
Action None 106.72(0.12) Ref. Ref. Ref.
before
HCF visit  Took action® 113.41(0.11) 0.1(0.03,0.14)* 0.14(0.03,0.25)* 1.1(1.0,1.18)
First DOTS center 99.97(0.11) Ref. Ref. Ref.
visited Non DOTS
HCF center 122.57(0.11) 0.1(0.03,0.14)* 0.013(-0.087,0.112) 1.01(0.92,1.12)
B .
diagnosed Public 101.78(0.11) Ref. Ref. Ref.
HCF Private 153.88(0.13) 0.18(0.1,0.26)* 0.16 (0.032,0.293)* 1.18(1.03,1.34)*

Number of HCF visited until Diagnosis "

0.15(0.13,0.17)*

0.17(0.13,0.32)*

1.18(1.13,1.23)*

Constant (95%Cl)

3.04(2.97,3.10)

*Statistically significant at p<0.05,  mean total pre-diagnosis cost ° outcome variable is logpre-diagnosis
cost in US$ variable treated as continuous, ® self treatment, used holy water, consult traditional healer

6.4.5. Post-diagnosis cost and its predictors
After the diagnosis of TB, patients totally incurred a mean (+SD) US$117.0(+0.09) until

completion of treatment (Table 13). During the post diagnosis period patients incurred total of

mean (+SD) 43.8(+0.12) for direct medical and non-medical expenses (direct cost). Thus, direct

out of pocket expenditure during the post diagnosis period constitutes 35.9% (Fig 5) of the total
post diagnosis cost. During the treatment, TB patients had lost median (IQR) of 21(13-35.3)

workdays that corresponded to mean (+SD) US$75.2(3.06) income loss (indirect cost). An

67



alarming majority (94.6%) of the total non-medical cost was incurred for transportation and the

rest (5.4%) for meal and lodging while visiting healthcare facilities.

During the post diagnosis period, patients incurred significantly lower mean medical (US$3.89
vs16.9,P<0.001) costs compared to the pre-diagnosis period. In contrary, significantly higher
mean non-medical cost (US$60.77 vs 9.74) was incurred during the post diagnosis period
compared with the pre-diagnosis. The post diagnosis cost is significantly correlated with patient
(y=0.20, p<0.001 and provider (y =0.23,p<0.001) delays. The mean total post diagnosis cost is
significantly different with treatment center (p=0.01), residence (p<0.001), travel time to
treatment center (p<0.001) and hospitalization for treatment (p<0.001) (Table 14).

6.4.6. Predictors of post-diagnosis cost

In the multiple linear regression analysis being rural resident (Baq= 0.27,p<0.001), travel time
beyond one hour to treatment center (Bag;.=0.1, p=0.03), hospitalized for anti-TB treatment (Bagj.=
0.91,p<0.001), patient delay days (Bag= 0.002,p<0.001) and provider delay days (Bagj.=
0.002,p<0.001) independently predicted higher mean post diagnosis cost. On the other hand,
following anti-TB treatment at hospital (B = -0.13,p<0.001) predicted lower mean post
diagnosis costs (Table 16). Thus being rural resident increase mean post diagnosis cost to patient
by US$1.32 or 32% compared to those urban residents. Every patient and provider delays
increase mean post diagnosis cost to patients by 0.002US$ or 0.2%. Those patients hospitalized
for anti-TB treatment increased mean post diagnosis cost to patient by US$2.49compared to
those not hospitalized. Following anti-TB treatment at hospitals, reduce post-diagnosis cost to

patient by US$ 0.13 or 13% compared to following the treatment at health center.
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Table 16: Predictors of post diagnosis cost among TB cases on treatment in southwest

Ethiopia, January to December 2015

Variable Mean(SD)US$* Unadjusted Adjusted ” ef (95%Cl)
coefficient(B) coefficient(p)
(95% CI) (95% CI)

Gender Male 119.73(0.1) Ref. Ref. Ref.

Female 112.51(0.1) -0.03(-0.08,0.25) 0.12(-0.23,0.018) 0.92(0.87,1.02)
Residence Urban 94.02(0.11) Ref. Ref.

Rural 154.7(0.08) 0.21(0.17,0.26)* 0.27(0.16,0.39) 1.32(1.18,1.48)*
Educational Iliterate 137.15(0.09) Ref Ref Ref.
status Primary 117.35(0.09) -0.06(-0.13,-0.01)* 0.87(0.77,0.97) 0.91(0.81,1.03)

Secondary 97.79(0.08) -0.15(-0.22,-0.1)* 0.83(0.72,0.95) 0.89(0.76,1.04)
HIV result Positive 123.52(0.1) 0.02(-0.05,0.11) 0.08(-0.11,0.27) 1.08(0.90,1.31)

Negative 116.20(0.1) Ref. Ref. Ref.
Mode of Bacteriological 118.25(0.1) Ref. Ref. Ref.
diagnosis Clinical 115.82(0.1) -0.01(-0.06,0.04) 0.59(-0.04,0.16) 1.07(0.96,1.17)
Treatment Hospital 103.05(0.1) -0.11(-0.15,-0.1)* -0.13(-0.22,-0.02) 0.88(0.80,0.98)*
center Health center 131.43(0.1) Ref. Ref.
Travel timeto  >1hour 105.7(0.08) 0.14(0.1,0.19)* 0.1(0.03,0.25) 1.11(1.03,1.28)*
treatment <=1hour 145.14(0.09) Ref. Ref.
Patient delay ° 0.001(0.001,0.002* 0.002(0.002,0.003) 1.002(1.001,1.003*
Provider delay © 0.001(0.001,0.002* 0.002(0.002,0.003) 1.002(1.001,1.003*
Action before  None 111.85(0.11) Ref. Ref.
HCF visit Tookaction®  137.34(0.1) 0.1(0.03,0.15)* 0.14(0.021,0.27) 1.15(1.02,1.30)
TB diagnosed  Public 116.37(0.1) Ref. Ref.
HCF Private 121.27(0.1) 0.02(-0.06,0.09) 0.04(-0.01,0.19) 1.04(0.90,1.20)
Hospitalized Yes 240.82(0.1) 0.33(0.21,0.45)* 0.91(0.59,1.24) 2.49(1.79,3.45)*
for treatment

No 113.3(0.1) Ref. Ref. Ref.

Constant (95%Cl)

7.22(7.01,7.40)

*statistically significant at p<0.05, ® mean total post-diagnosis cost,  outcome variable is logpost-diagnosis cost in US$® variable
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treated as continuous, ® self treatment, used holy water, consult traditional healer

6.5. Delayed anti-TB treatment and patient outcomes (Paper IV)

A median (IQR) of 55 days had been elapsed since onset of illness to TB treatment initiation.
Thus 370 (50.3%) and 365(49.7%) had respectively initiated anti-TB treatment within and above
the median of 55days. The two groups, those initiated treatments above 55 days (exposed) and
within 55 days of onset (non-exposed) were followed for their treatment outcomes. As shown in
(Table 17), there were no statistically significant difference with gender (p=0.6), residence
(p=0.7), educational status (0=0.2) and HIV status (p=0.4) across the two groups (exposed and
non-exposed). In contrary, there were statistical significant difference in proportions of type of
TB (p=0.02), age group (p=0.04), and action before formal healthcare visit (p=0.04). At the start
of treatment, 723 (98.4%) of the cases were offered with information about the TB disease and
its treatment. Nonetheless, adequate information were provided for 357 (48.6%) of the cases
were offered adequate information.

Table 17 Characteristics of TB cases across time spent to initiate treatment in southwest Ethiopia
January to December 2015

Total delay(days)

>55 <=55
(Exposed) (Non exposed)
Variable n(%) (n=365) N(%) (n=370) P value
Gender Male 219(60) 228(61.6) 0.6
Female 146(40) 142((30.4)
Age group 18-34 255(69.8) 248(67.0) 0.04
(years) 35-65 107(29.3) 109(29.5)
>65 3(0.9) 13(3.5)
Residence Urban 180(49.3) 188(50.8) 0.7
Rural 185(50.7) 182(49.2)
Educational Illiterate 96(26.3) 116(31.4) 0.2
status Completed primary  206(56.4) 183(49.5)
Above secondary  63(17.3) 71(19.1)
Type of TB Pulmonary positive  172(47.1) 201(54.3) 0.02

Pulmonary negative  104(28.5) 109(29.5)
Extra pulmonary 89(24.4) 60(16.2)
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HIV status Positive 37(10.1) 31(8.4) 0.4

Negative 328(89.9) 339(91.6)
Treatment center  Hospital 148(40.5) 118(31.9) 0.3
Health center 217(59.5) 252(68.1)
Action before None 280(76.7) 306(82.7) 0.04
HCF* visit Took actions® 85(23.3) 64(17.3)
Teatment Adequate 163(44.7)  194(52.4) 0.2
Initial weight Mean(+SD) Kg 48.7(+8.4) 48.7(+8.9) 0.9

®housemaid, daily laborer, ®students, housewife

During treatment, patients had undergone weight and sputum smear monitoring as per the
recommended schedules at end of second, fifth and six months of treatment. Accordingly,
501(68.2%), 266(36.2%) and 239(32.5%) of the cases had documented weight at end of second,
fifth and sixth months of treatment respectively. A statistically significant difference in mean
weights were observed between baseline and end of second month (t g=500=13.94, p<0.001),
between sixth month and baseline weight (t ,35=11.81,P<0.001). At the end of second month
378(51.5%) of the total cases had gained some amount of weight with no statistical significance
difference between those initiated treatments within and beyond median of 55days (p=0.2)
(Table 18).

On the other hand, among bacteriologicaly confirmed cases (373(50.7%)) eligible for monitoring
of sputum smear, 231(61.9%), 200(53.6%) and 178(47.5%) had documented sputum smear
result at end of second, fifth and sixth months of treatment respectively. Thus 231 (61.9%) had
had at least one sputum check up after during the anti-TB treatment. So, among those with
documented follow-up sputum result, (97.4% from both groups converted to negatives at the end
of second month treatment, p=0.5).

Table 18: Treatment follow-up characteristics of TB patients across time spent to intiate
treatment January 2015 to june 2016

Total delay(days) Total

>55 <=55 (N=735)
Variable n(%) n(%) N(%) P value
Sputum smear end of  Positive 3(50) 3(50) 6(1.6) 0.5
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2"month(n=373) Negative 111(49.3)  114(50.7) 225(60.3)

Not available 61(43.0) 81(57.0) 142(38.1)
Sputum smear end of  Positive 4(80.0) 1(20.0) 5(1.3)
5" month(n=373) Negative 93(47.7)  102(52.3) 195(52.3) 04
Not available 78(45.1)  95(54.9) 173(46.4)
Sﬁutum smear end of Negative 89(50.0) 89(50.0) 178(47.7) 0.3
t —
6" month(n=373) Not available 83(42.9) 112(57.1) 195(52.3)
Sputum check up None 61(43.0) 81(57.0) 142(38.1) 0.3
during treatment At least once 231(61.9)
(n=373) 111(48.1)  120(51.9)
Weight end of Mean(SD) 51.3(8.6) 0.9
o"month 51.3(8.3) 51.4(8.9)
Weir%ht change end Unchanged/lost 58(47.2) 65(52.8) 123(16.7) 0.2
of 2% month Gained 200(52.9) 178(47.1)  378(51.5)
Unknown 107(45.7)  127(54.9)  234(318)
Weight end of Mean(SD) 53.6(8.9) 05
shonth 54.1(8.4) 53.3(9.5)
Weight end of 6" Mean(SD) 53.9(9.9) 0.1
month 55.0(8.7) 52.8(10.9)

*cases transferred out to other treatment centers

Six hundred ninety nine (95.1%) of the cases had documented treatment outcome of whom
627(89.7%), 95%CI (87.2%, 91.7%) had successfully completed their treatment. The treatment
success was significantly different among cases initiated treatment beyond and within 55 days of
onset of illness (86.7% vs 92.6%, P= 0.01) respectively. Thus significant difference in
proportions of death (5.5% Vs 2.8%), treatment failure(1.1% Vs 0.3%) and loss to follow-up
(6.6% Vs 4.2%) respectively among those delayed treatment beyond and within 55days of onset
p=0.04. The treatment success across HIV positive and negatives respectively was 75.8% vs
91.1%, p<0.001. Disaggregation of the treatment success among bacteriologicaly confirmed and
clinically diagnosed cases respectively revealed 90.1% vs 89.3%, p=0.7. Among those
bacteriologicaly confirmed cases, only 177(47.5%) were declared cured. Furthermore, we found
no statistically significant differences in treatment success among pulmonary positive (90.1%),

pulmonary negative (88.0%) and extra pulmonary cases (91.1%) p=0.6.
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Treatment outcome of patients varied significantly across time elapsed for initiation of treatment.
Thus patients delayed to initiate treatment (>55days) had 92% higher risk of having unsuccessful
outcome, Adjusted relative risk (ARR)=1.92, 95%CI;(1.30, 2.81). Moreover HIV co infection
ARR=2.18,95% CI;(1.47, 3.25) and treatment center being hospital ARR=3.73,95% CI;(2.23,
6.25) independently predicted higher risk of unsuccessful outcomes. In contrast, weight gain at
the end of second month treatment, ARR=0.40,95% CI;(0.19, 0.83) predicted lower risk of
unsuccessful outcome. Those patients gained weight at the end of two-month treatment
compared to the baseline had about 60% lower risk of having unsuccessful outcome (Table 19).

Table 19: Predictors of unsuccessful treatment outcome among TB cases in southwest Ethiopia
January 2015 to June 2016 (N=699)

Unsuccessful  Successful CRR(95%CI)  ARR(95%CI)

n(%) n(%)
Gender Male 44(10.3) 382(89.7) Ref. Ref.
Female 28(10.3) 245(89.7)  0.9(0.63,1.56) 0.78(0.53,1.16)
Age 18-34 48(10.0) 433(90.0) Ref. Ref.
group(years  35-65 20(9.9) 183(90.1) 0.9(0.60,.62)  0.83(0.59,1.16)
>65 4(26.7) 11(73.3) 2.67(1.11,6.45) 4.17(2.63,6.60)*
Educational Illiterate 25(12.3) 178(87.7) Ref. Ref.
status Primary 37(9.9) 338(90.1) 0.8(0.50,1.29)  0.81(0.49,1.31)
Secondary” 10(8.3) 111(91.7 0.67(0.33,1.35)  0.90(0.48,1.69)
Treatment Hospital 31(12.6) 215(87.4) 1.39(0.9,2.16) 3.73(2.23,6.25)*
center HC 419.1)  412(90.9) Ref. Ref.
Action None 57(10.3) 498(89.7) Ref. Ref.
before HCF  Took action 15(10.4) 129(89.6) 1.01(0.59,1.74)  0.84(0.59,1.21)

73



Mode of TB  Bacteriological 35(9.9) 320(90.1) Ref. Ref.
diagnosis Clinical 37(10.7) 308(89.3)  1.09(0.7,1.7)  0.91(0.69,1.21)
HIV status  Positive 15(24.2) 47(75.8) 2.7(1.63,4.5) 2.18(1.47,3.25)*

Negative 57(8.9) 580(91.1) Ref. Ref.
Weight No change/lost 13(11.2) 103(88.8) Ref. Ref.
change end — g5ipeq 15(4.1) 354(95.9) 0.36(0.18,0.74)  0.40(0.19,0.83)
of 27 month 1 nown 44(20.6)  170(79.4) 1.83(1.03,3.26)  4.20(2.37.56)*
Total <=55 26(7.4) 327(92.6) Ref. Ref.
delay(days) >55 46(13.3) 300(86.7) 1.81(1.14,2.85) 1.92(1.30,2.81)*
Treatment Inadequate 39(11.0) 314(89.0) 0.86(0.56,1.34)  1.09(0.71,1.68)
information Adequate 33(9.5) 313(90.5) Ref. Ref.

*statistically significant at p<0.05 ** Healthcare facility, * secondary and above schooling

7. Discussion

The dissertation investigated time delays to initiate care-seeking, costs incurred by patient and
treatment outcomes in the era of reduced treatment regimen in Ethiopia. Thus, the study showed
introduction of six-month treatment was associated with better outcomes compared to the eight-
month treatment. Furthermore, TB patients in the study area elapsed too long time to initiate care
seeking and treatment. The prolonged pathway to treatment is associated with substantial cost to

patients and ultimate unsuccessful treatment outcomes.
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7.1. TB Treatment outcomes of eight and six month regimens (Paper I)

Treatment of new TB cases in Ethiopia had been for eight-months with combinations of four
drugs (2ERHZ) in the intensive phase and two drugs (6HE) during the continuation phase.
Following WHO recommendation of switching treatment regimen, the country introduced the
six-month treatment regimen as end of 2011. The change was on continuation phase treatment
where six months therapy (6HE) replaced with four months (4RH). Thus, comparison of new TB
patients treated with 6EH and 4RH during continuation phase revealed no statistically significant
difference with respect to socio-demographic, baseline clinical, sputum smear conversion at end
of intensive phase treatment. The indifference between the two groups of cases depicts
comparability of the groups. However, there was significant difference with treatment success
(90.6% vs. 85.3%) respectively among those received the 4RH and 6EH continuation phase
treatment. The finding portrays adoption of the continuation phase treatment regimen change
[23] in high prevalent and resource constrained settings is working well.

The 4RH continuation phase treatment predicted lower likelihood of unsuccessful treatment
outcome compared to 6EH regimen. Similarly, a study from Nigeria [144] reported higher odds
of unsuccessful outcome among those treated with 6EH. The explanation could be differences in
length and type of drugs used during the continuation phase treatment those influence adherence
and ultimate outcome. Studies reported that reduced continuation phase (from 6EH to 4HR)
treatment was associated with lower cost and expected mortality [30]. On the other hand, use of
rifampcin (R) for longer period for treatment of TB had been associated with better outcomes
[31] that might be related with efficacy of the drug. Though rifampicin works better for TB
treatment, it had not been recommended in developing countries owing to irregular treatments
and high absentee rates in the region [142, 177].To maintain the better outcome with rifampicin
throughout the TB treatment period, strong patient and provider relationship should be built for
optimum adherence. Optimum adherence is not only for sustaining better outcome to the patients
but also for avoidance resistance to this most potent anti-TB drug. Hence, there should be
continuous monitoring of adverse effect including drug resistance and adherence among both the
healthcare providers and patients.
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7.2. Pathways to anti-TB treatment initiation (Paper II)

Prompt detection and treatment of cases has been a priority in the prevention and control of TB.
This depends on timely seeking care by patients and reaching at diagnosis within a reasonable
time by the health system. Nonetheless, patients in the study area had waited for a median of 25
days (patient delay) and 55 days (total delay) respectively to initiate seeking care and anti-TB
treatment. The patients and health system delays contributed nearly equally to the total delay
which is consistent with other studies from Ethiopia [42] and elsewhere [38]. The longer time
elapsed since onset of illness to treatment initiation implies increased risk of morbidity and
mortality among the cases and diseases transmission in the community [36, 53, 178, 179]. This
an unacceptably long delays to initiate care seeking and provider delays implies for the need for
multifaceted actions towards achieving ambitious targets of reducing TB 90% incidence and
mortality by 2035 [16].

Before visits to formal health care facility, patients had taken variety of actions those influenced
timing of care seeking. Consistent with other studies, patients who took self-treatment before the
formal care seeking were more likely to delay seeking care at the formal care units compared to
those first consulted health care providers [112, 116]. This could be due to use of some home
remedies or over the counter antibiotics or analgesics those might lessen the manifestation of the
iliness for the time being [109]. Moreover, those patients first visited traditional healer and holy
water are more likely to have higher total delay. This could be due to the beliefs attached to the

traditional care and holy water those might inhibit timely presentation and diagnosis [45].

Patients had waited for a median of 25 days until seeking help at formal health care providers
which is consistent with 30 days in northern part of Ethiopia [41, 108], 28 days in Uganda [38]
and 30 days in Angola [34]. The relatively lower delay could be due to better access to HCF
where nearly 80% of the cases traveled less than an hour to reach the first HCF. However, only
less than a third (32%) of the cases had made first visit to formal health care within 15 days of
onset that is recommended optimum timeline for consultation [23]. Besides, more than half
(57%) of the cases did not perceive their care seeking was delayed which implies the symptoms
were taken as common and less severe to urge consultation of health care provider.

The first consultation at HCF was made primarily (69.9%) at lower level public health care units
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(health posts and health centers) and private clinics. This is consistent with a study in
Mediterranean countries that reported two thirds of patients first visited private sectors [104].
Nonetheless, diagnosis of TB was made primarily at hospital (61%) despite only few had made
first visit to the hospitals. As a result, majority of the cases had made more than one visit to
different HCFs until diagnosis. Similarly, studies from Uganda [38] and China [119] reported
significant number of patients had visited more than one HCF until diagnosis. Subsequent to the
missed opportunities during the repeated visits, diagnosis of TB had been made after a median of
22 days from the first visit to HCF. This is consistent with 21 days in a study from Amhara
Region in Ethiopia [41] but higher than 6 days in Addis Ababa [42] and 9 days in Tigray,
northern Ethiopia [39]. The discrepancies could be due to the differences in accessibility to well-
equipped HCFs and skilled providers usually situated in cities like Addis Ababa. The longer
provider delays due to the repeated visits portray high level of missed opportunities of early
diagnosis that could have increased infectious period of the cases and costs incurred by the
patients and households. In addition, the longer provider delay shows TB diagnostic inefficiency

of lower level public and private healthcare facilities.

Longer provider delays had been reported among patients who first visited HCFs not providing
DOTS services including health posts and private clinics. This is consistent with a study from
Uzbekistan [112] and India [180].The higher provider delay at lower care units and private clinic
could be due to lack of supplies, guidelines and skilled providers that enhance adherence to the
national TB control program. In the current study, diagnosis of TB was mainly made at hospitals
despite many patients had made first visits at the lower public and private clinics. This depict
patients are being provided with unnecessary drugs and treatments at series of HCFs visits.
Besides, the medications at the repeated visits themselves lead to delays to diagnosis and serious
outcomes including drug resistance [181]. On the other hand, the lower health care units and
private clinics might lack proper logistics and skilled providers to timely diagnose the cases.
Hence, equipping the HCFs with cost effective and efficient rapid diagnostic tests along with
expansions of the DOTS package at the reach of community is required to curb the long delays.

Patients co-infected with HIV are more likely to delay care seeking compared to those non-
infected. This could be due to the alteration of classical clinical manifestations and signs of TB

among HIV co infected patients [182]. On the other hand, patients suspected or tested HIV

77



positive delay to present themselves to HCF due to fear of stigma attached to the co-occurrence
of TB and HIV [52, 113, 117] . As a result, the high mortality among HIV co infected TB
patients had been partly explained by the delays to TB treatment [34, 35]. Those extra pulmonary
cases patients are more likely to delay seeking care compared to the pulmonary cases. Similarly,
a study from northwest Ethiopia reported higher odds of delayed care seeking among EPTB [48].
This could be due to the fact that EPTB cases manifest with less severe and non-specific
symptoms so that patients consider their illness to be non-serious and do not deserve medical
attention [180].

Patient’s perception and knowledge towards the TB disease and control activities do have impact
on the care seeking practices. The study revealed that patients with good knowledge towards the
TB disease and program are less likely to delay seeking care. Similarly, other studies have
reported lack of knowledge and mistrust of the TB program as a reason for delayed care seeking
[44, 104, 114]. In contrast, awareness and belief about TB’s curability is associated with longer
patients delay [38, 50]. These imply need for awareness creation towards the TB illness and its
control program to clear the paradox between the belief and longer delay.

We found that patients delayed to seek care are also more likely to have delayed diagnosis and
treatment after they initiated care seeking. In contrast a study in Georgia [115] reported those
patients with increased patient delay are less likely to have prolonged diagnostic delay. The
discrepancy could be due to differences in measurement of the two delays. The higher odds of
provider delay among those delayed to seek care can be explained by patients use of different
forms of self-treatment and homemade remedies those might alter the manifestations of the TB
illness that pose difficulties in timely diagnosis [109, 115]. Those patients delayed to seek care
might have been ill for such long duration at which time productivity is compromised. Hence,
the patients might be unable to cope with the costs required to have timely diagnosis even after
initiating the care seeking. In addition, the long ill days are also associated with more severe
disease at presentation [53] which hinders timely diagnosis [43].

7.3. Pre -and post TB diagnosis costs to patients (Paper I1I)
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The dissertation revealed that TB cases on DOTS incurred substantial cost across pathways to
TB treatment. Thus median out of pocket expenditure for the episode of TB illness amounted
US$59.58 that constitutes more than a quarter (29.4%) of the total cost. More than half (53.6%)
of total cost were incurred before diagnosis of TB and majority (70.6%) of the total cost were
attributed to nearly 52 lost workdays per patient. Compared to the post diagnosis, significantly
higher medical and indirect costs and lower non-medical costs were incurred during the pre-
diagnosis period. Patient and provider delays, taking informal treatment before HCF visit,
diagnosis at private facilities, clinical diagnosis, and number of visited health facilities predicted
increased pre-diagnosis cost. On the other hand, rural residence, hospitalization for treatment and

treated at health center predicted higher post diagnosis cost.

The substantial amount of money spent by patient despite the “free TB service” indicates the
difficulty of attaining global target of avoiding no families to face catastrophic cost due to TB
[16] by 2025. This is because only sputum smear test and anti-TB drugs are waived for patients.
However, an alarming majority (95%) of the medical costs was incurred for drugs other than
anti-TB and diagnostic tests showing patients are being administered with unnecessary drugs and
tests. Hence, there is a need to capacitate healthcare providers to early suspect TB and prescribe
standard diagnostic tests. Similarly, majority of non-medical costs were spent for transportation

depicting poor accessibility of HCF providing efficient TB diagnosis.

The total cost incurred across the care seeking and treatment pathways are significantly
correlated with both patient and provider delays. The increased pre-diagnosis cost with patient
delay could be due to increased risk of severe manifestation [53] that lead to hospitalization and
companion during care seeking and treatment. Furthermore, the patient delay is associated with
informal care including self-treatment and traditional cares [112, 135] incurring cost. The patient
delay is associated with longer lost workdays that might have reduced patient income. On the
other hand, delay at health system (provider delay) is associated with repeated visits to different
HCEF incurring both medical and non-medical costs. Few patient in this study suggested lack of
money as a hindrance and delay care seeking in turn leads to increased cost for subsequent care.

This indicates interdependence between delay to care seeking and cost of care.
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Those patients diagnosed clinically incur significantly higher pre diagnosis cost. This could be
due to national diagnostic algorithm that requires 2-8weeks follow-up for the clinical diagnosis
of TB [23]. The clinical diagnosis requires experienced clinician decisions guided with better
diagnostic facilities. Such facilities exist at few healthcare facilities situated in cities for which
patients need to travel repeatedly. The relatively lower cost of bacteriologicaly confirmed
diagnosis could be due to exemption of sputum smear microscopy and culture by the national TB
control program. Hence, ensuring efficient diagnostic algorithms and quality bacteriological tests
can reduce the financial burden of TB patients.

Consistent with other studies [140, 183] patients diagnosed at private facilities incur significantly
higher pre diagnosis cost compared to those at public. The different cost items and rates at the
private facilities can explain this, where every service including sputum microscopy is charged.
Since there were no PPM-DOTS in the study area at the time of study, the private HCF might not
implement the proper diagnostic algorithm that might lead to delay and extra cost. Furthermore,
public health facilities requirement of retesting positive sputum result from private facilities for
treatment initiation lead to delay and extra cost [184].

We found patients followed their ant-TB treatment at hospital had significantly lower post
diagnosis cost compared to those followed at health center. This could be due to full time staffs
that exclusively provide TB patient care at hospitals. However, at health centers, DOTS
providers carryout multiple duties other than TB DOTS that might have increased patient waiting
time and respective costs. In addition, health centers are situated in rural areas where there is no
transport access within villages in contrast to hospitals in urban areas easily accessible to patients
within the town. Thus statistically significant difference in mean total time (71.17minutes Vs

106.79minutes, p<0.001) had been respectively spent per each patient visit to hospitals and
health centers. Consistent with other studies [183, 185] we found significantly higher post

diagnosis cost incurred by patients from rural areas compared to those from urban. The reason
could be due to significantly higher mean time spent per each visits among patients from rural
and urban residents (119.51minute Vs. 68.35minutes,p<0.001) respectively.
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7.4. Delayed anti-TB treatment and patient outcomes (Paper IV)

The study revealed patients elapsed too long time (median of 55 days) to initiate anti-TB
treatment since onset of the illness. Accordingly, the treatment success was significantly
different (92.6% vs 86.7%) respectively among those initiated treatment within and beyond
55days of onset. Those patients initiated anti-TB treatment beyond 55days of onset had higher
risk of unsuccessful outcomes including death, lost to follow up and treatment failure. Patients
initiated treatment within and beyond 55 days of onset had undergone significantly diverse
healthcare seeking practices, patient and provider delays. However, both groups of patients had
no significant differences in sputum smear conversion and weight changes at end of second
month treatment. The longer delays to initiate treatment accompanied by higher risk of
unsuccessful outcomes depict increased morbidity and mortality to patients and prolonged period
of transmission to the community. The finding suggests need for prompt detection and treatment

of cases to ensure better outcomes among patients and reduce burden in community.

The higher risk of unsuccessful outcome among those patients delayed to initiate anti-TB
treatment had been consistently reported in studies from Ethiopia [145] and elsewhere [54]. The
increased risk of unsuccessful outcome among patients delayed treatment initiation could be due
to various factors. First, delayed initiation of treatment had been reported to be associated with
severe clinical presentation [36, 53] which predict unsuccessful outcomes [146]. In this study,
patients delayed to initiate treatment had relatively higher rate of hospitalization (3% vs 2.1%)
that would be proxy measure of severe presentation. Second, a delay to treatment is associated
with both prescribed and self-treatment those lead to poor treatment outcome [115, 181, 186]. In
the current study, the majority (84.7%) of the cases had visited an average of 2.2 HCFs until
diagnosis of TB when patients were taking both self and prescribed medicines. Third, delays to
treatment often accompanied by higher direct and indirect costs that impoverish households [65,
187] and ultimately lead to poor treatment compliance and outcome [187]. In this study, we
observed significantly higher median pre-diagnosis (US$171.7 vs. 61.5,p=0.001) and post-
diagnosis (US$108.70 vs.75.2,p<0.001) costs respectively among those initiated treatment
which beyond and within 55 days of onset.
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7.4.1. Other predictors of treatment outcome
In response to influences of HIV and TB on each other, TB/HIV collaborative interventions had

been recommended [85]. Thus systematic review in African context reported better outcomes
among concurrently screened and managed TB and HIV infected patients [188]. In the current
dissertation, 77.5% of those TB cases retrieved retrospectively (2008-2014) and 100% (for 2015)
of the cases enrolled prospectively had documented HIV status. Thus, TB/HIV co infection
ranged from 9.3% to 9.7% comparable to the national average of 8% for the year 2015. The
proportion of HIV screening among TB cases showed progress over the years and higher than a
national average of 77% for the year 2015[18]. Nonetheless, only few (39.7%) of those HIV co
infected TB cases had documented ART service provision which is far lower than the national
average of 79% for 2015 [18].

Consistent with studies in Ethiopia [145, 154, 155] and elsewhere [149, 150, 152, 153], HIV co-
morbidity increased risk of unsuccessful outcome among TB cases. Thus, treatment success
(75.8% vs 91.1%, p<0.001) was significantly lower among HIV co infected and negatives
respectively. The observed lower treatment success among HIV co infected is far below the
targeted 90% success to be met by 2020 [16]. The increased risk of unsuccessful outcome among
the HIV co infected could be due to longer median time to initiate care-seeking among HIV co
infected (29days) compared to 24 days among negatives. Studies reported that HIV co morbidity
delay anti-TB treatment initiation [52, 148] that explained the high mortality among HIV co
infected TB patients [34, 35]. In addition, HIV co infection independently increases risk of
unsuccessful outcome due the complex and overlapping drug interactions and toxicities and TB-
associated immune reconstitution inflammatory syndrome [189]. Furthermore the low uptake of
ART and CPT those predicted worse outcome elsewhere [149] can also explain the lower

treatment success among HIV co infected cases.

Socio-demographic attributes of TB cases play an important role of predicting outcome among
patients. Age of TB cases had an inverse relation with unsuccessful outcome where the odds of
unsuccessful outcome increase with age. The finding is consistent with reports from studies in

Ethiopia [165, 190] and elsewhere [152, 191, 192]. Similarly, several studies also reported that
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older patients were more likely to have unsuccessful outcomes than those younger cases [163,
165, 190, 193]. The increased risk of unsuccessful outcome among the older could be due to
higher occurrence of age related co morbidities [191] those increase risk of unsuccessful

outcomes.

In this dissertation, patients took anti-TB treatment at hospital had higher risk of unsuccessful
outcome compared to those treated at health center. Similarly, Studies from Ethiopia [169] and
Nigeria [164] reported treatment centers predicted treatment outcomes. The higher unsuccessful
outcomes among those treated at hospitals could be due to significantly higher proportion of
delays to initiate anti-TB treatment (55.6% Vs46.3%,p=0.02), HIV co infection (14.3% Vs
6.4%,p<0.001) and hospitalization (5.3% Vs 1.1%,p=0.001) at hospitals than health centers.
Studies reported HIV co infection [149, 150], hospitalization [146] and delays to treatment[54, 145]
to predict higher risk of unsuccessful outcomes. Moreover, patients treated at hospitals were
more of pulmonary negative (36.5% vs 24.7%,p<0.001) and extra pulmonary (21.8% vs
19.4%,p<0.001) those predict unsuccessful outcome [165].

Regular monitoring of TB patients during treatment is vital to assess response to therapy and
facilitates treatment completion. Accordingly regular sputum and weight monitoring have been
recommended TB patients on treatment [27]. Despite, low sensitivity and modest specificity of
sputum results at the end of intensive phase to predict failure and relapse [194], sputum
conversion to negative had been among the indicators of TB program [27]. Consistent to findings
from African settings [195] majority of those patients undergone sputum checkup during
treatment converted to negative. In the current study there was no significant in sputum smear
conversion at end of second month treatment differences among patients initiated treatment
within and beyond 55days of onset. Studies from Ethiopia [165] and elsewhere [196] reported,
negative sputum smear conversion at the end of intensive phase treatment predicted lower risk of
unsuccessful outcome. In this study, 3/6(50%) of those treatment failure cases had positive smear
at the end of second month treatment. On the other hand, detection of sputum positive during
treatment trigger further patient assessment that influence treatment regimens and ultimate
outcome. The higher risk among those positives could be due to possible poor quality of initial

therapy and co morbid conditions that interfere with adherence or response [27].

83



Patients gained some amount of weight at the end of second month treatment had lower risk of
unsuccessful outcomes which is consistent with other studies [161, 162]. This could be due to
positive association between weight gain and level of improvement from the TB illness. Changes
in weight while on treatment might be an indication of appropriateness of the anti-TB drug dose
that affects the outcome. On the other hand, those with unknown weight change at the end of
first two months treatment had higher odds of unsuccessful outcomes compared to those gained
weight. The weight change might be unknown due to patients’ treatment interruption subsequent

to treatment default or death those constitute unsuccessful outcome.

7.5. Validity and Generalizability

The validity (internal or external) of any study is dependent on study designs employed, tools for
data collection, appropriate methods to handle random and non random errors. Thus, various
designs including cross-sectional and longitudinal study designs were used to answer the
research questions. Besides, the dissertation employed different methods to control possible
influences of bias, chance, and confounding factors on the validity of the dissertation.

To minimize the role of selection bias, adequate and representative samples of TB cases were
enrolled consecutively from representative health facilities. In addition, the dropout rate for the
prospective cohort study was 9.7% that was nearly the same as stipulated rate of 10% during
sample size calculation. On the other hand, use of standard data collection instruments,
interviewing patients as soon as possible, recruitment of qualified data collectors (Nurses) and
supervisors (Public health specialists), thorough training, supervision and proper data

management minimized measurement bias.
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To control for the effect of confounding factors; first the dissertation captured as much predictor
and confounding variables as possible guided by the literature review and conceptual framework.
Then eligible variables for multivariate analysis were selected based on strength of association
on bivariate analysis, clinical and practical importance. Finally different multiple regression
models including linear, logistic, and log-binomial were fitted for the selected variables to
identify independent predictors. In all the analysis, the role of chance was checked using proper

statistical significance tests at 5% significance level.

The dissertation was carried out among new TB cases registered at public health centers and
hospitals. The health facilities represented ten districts of three zones (Bench-Maji, Kaffa and
Sheka) in SNNPR. TB cases registered at public health facilities across the SNNPR in particular
and the country in general do exhibit similar characteristics. Hence, the findings of this
dissertation (healthcare seeking practices, costs incurred by patient and treatment outcomes) can
reasonably be generalizable to new TB cases registered at public healthcare facilities across the

SNNPR and Ethiopia with similar settings.

7.6. Strengths and limitations
The dissertation has some limitations. First assessment of healthcare seeking practices was
carried out on those cases ultimately sought care and on treatment at the time of the study.
Therefore, the finding might not reflect experiences of those did not seek care and initiate
treatment. Second assessment of time delays to treatment and costs incurred relied on patient
self-report, which was liable to recall bias. We minimized the bias by interviewing patients soon
after diagnosis and helping them to recall using local events. Third, there was no set optimum
time for delayed treatment; median time elapsed since onset of illness was used to ascertain
delayed treatment. Lastly, cost ascertainment employed patient perspective and prevalent
approach so that costs incurred by health system, households and community were not

determined.

For the comparison of treatment outcomes among six and eight month regimens, the study was
limited to control for possible changes in medical resources, polices and quality of care across

the study periods those could influence the treatment outcomes. However, the patients did not
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have significant differences with socio-demographic and clinical factors. The other limitation
was lack of drug susceptibility pattern across the treatment regimens.

The study had several strengths. First, the study employed relatively large sample those were
consecutively enrolled that minimized selection bias. Second, patient costs were ascertained
longitudinally since onset of illness to treatment completion. Thus, predictors of costs incurred
before and after diagnosis of TB were assessed. Third, prospective assessment of effect of
delayed treatment on patient clinical outcome and direct estimation of risk were also strengths of
the study. Lastly, use of standard outcome definition and abstraction of clinical data from

standard registers were strengths of the dissertation.

8. Conclusion

The dissertation revealed that the switch of continuation phase TB treatment regimen from 6EH
to 4RH has brought significantly lower unsuccessful outcome. The findings verified applicability
of the WHO recommendation and national adoption of the regimen change to high prevalent and

resource constrained settings.

TB cases in the study area elapsed too long time to initiate care seeking and treatment in the era
of shortened regimen. The delays are at home (patient) and provider (health system) those are
positively correlated and contributed nearly equally to the total delay. The unacceptably long
delay at home is accompanied by high level of missed opportunities of early diagnosis at health

system. Both delays imply longer period of morbidity to the patients and transmission within the
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community. The patient, provider and total delays are attributed to the patient, disease and health

system related factors reflecting need for multifaceted intervention.

Throughout the care seeking and treatment pathways, TB cases on DOTS incurred substantial
direct and indirect cost. Despite the “free service”, TB patients expended significant amount of
money for care seeking and following anti-TB treatment. The patients incurred significantly
higher cost during the pre-diagnosis period compared to the post diagnosis. Increased pre-
diagnosis costs are attributed to patient and provider delays, prior informal care, seeking care at
private healthcare facilities and clinical TB diagnosis. On the other hand, higher post diagnosis

costs were attributed to patient and provider delays and rural residence.

The delayed treatment initiation is associated with higher risk of unsuccessful outcome including
death, treatment failure and lost to follow-up. Apart from the delayed treatment, HIV co
infection, treatment center, weight change and sputum conversion at the end of second month

treatment independently predicted unsuccessful outcomes.

9. Recommendations
Policy and practical implications

e Raise community level awareness about TB and promote early care seeking involving
health extension program and other related health programs

e Intensify TB case finding involving the community, formal and informal providers

e Engage traditional healers and priests at holy water in TB case finding

e Decentralize efficient TB diagnostic and therapeutic services to lower level public and
private healthcare facilities

e Revise the prolonged diagnostic algorithms for smear negative and extra pulmonary TBs

e Scale up and decentralize rapid diagnostic technologies like GeneXpert MTB/RIF
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e Scale up of national community and social insurance schemes to the study area

e Introduction of cost reimbursement mechanisims

e Adopt and implement patient centered TB care to reduce the frequent patient visits
e Strengthen the TB/HIV collaborative interventions

Further research directions

e Design of effective and efficient early TB case finding strategies

e Conduct active case finding through community based TB prevalence surveys

e In-depth understanding of reasons for patient and provider delays using qualitative designs

e Costs of TB care to health system and household employing societal perspective costing

e Implications of the costs of TB care to patients and household impoverishment

e Evaluation of sensitivity and specificity of Genexpert test in local settings

e Readiness of private and public healthcare facilities to introduce rapid diagnostic tests

e Level of patient and healthcare provider adherence to the six month treatment regimen

e Instate drug resistance surveillance for the six month anti-TB treatment with rifampicin

combination throughout the course of treatment
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Abstract

Background: A switch of continuation phase tuberculosis (TB) treatment regimen from Ethambutol (E) and
Isoniazid (H) combination for 6 months (6EH) to Rifampicin (R) and Isoniazid (H) combination for 4 months (4RH)
was recommended. However, the effect of the regimen switch in Ethiopian setting is not known.

Methods: A comparative cross-sectional study among 790 randomly selected new cases of TB (395 each treated
with 4RH and 6EH during the continuation phase) was conducted in nine health centers and one hospital in three
zones in southwestern Ethiopia. Data were abstracted from the standard unit TB register composed of standard case
and treatment outcome definitions. Data were analyzed using STATA version 13 where binary logistic regression
was fitted to identify independent predictors of unsuccessful treatment outcomes at 5 % significance level.

Results: Over all, 695 (88 %) of the patients had a successful treatment outcome with statistically significant difference
(85.3 % vs 90.6 %, p = 0.02) among the 6HE and 4RH regimens, respectively. After adjusting for confounders, 4RH
continuation phase treatment regimen adjusted odds ratio (AOR) [(95 % confidence interval (Cl)) 0.55 (0.34,0.89)],

age [AOR (95 % ClI 1.02 (1.001,1.022)], rural residence [AOR (95 % Cl) 2.1 (1.18,33.75)] Human Immunodeficiency virus (HIV)
positives [AOR (95 % Cl) 2.39 (1.12,5.07)] and increased weight at the end of the second month [AOR (95 %
Cl 0.28 (0.11,0.72)] independently predicted treatment outcome.

Conclusion: The switch of continuation phase TB treatment regimen from 6EH to 4RH has brought better
treatment outcomes which imply applicability of the recommendation in high prevalent and resource
constrained settings. Therefore, it should be maintained and augmented through further studies on its
impact among the older, rural residents and HIV positives.

Keywords: Tuberculosis, Continuation phase, treatment regimen, Treatment outcome, Ethiopia

Background

In the history of tuberculosis (TB) control, discovery of
chemotherapy [1] brought about dramatic changes in pa-
tient survival. Before the advent of chemotherapy, 30—40 %
of TB cases used to die within a year and 50-70 % within
5-7 years after the onset of TB illness [2]. Introduction of
chemotherapy resulted in cure and reduction of mortality
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for majority of TB cases [1, 3]. However, shortly after the
therapy, resistance to drug and poor adherence by patients
were reported [4]. Consequently, the first standard combin-
ation therapy for 12 months comprised of Thiacetazone
(T), Isoniazid(H) and streptomycin(S) for the first 2 months
(2STH) followed by T and H for 10 months(10TH) was
issued [2]. Subsequent to the introduction of rifampicin (R),
effective short-course chemotherapy regimens for less than
12 months became standard therapy [2, 5-7]. The short-
course regimens comprised of an initial, or bactericidal,
phase called intensive that aimed to kill bacilli and make
patients non infectious and a continuation or sterilizing
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phase which eliminates persisting mycobacteria to
prevent relapse [1, 8]. Thus evidence based combina-
tions of drugs for different categories of cases have
been recommended for the two phases across the
different regimens [5-7].

Introduction of Rifampicin has shortened TB treatment
duration [1, 9]. In 1991, an eight months treatment regi-
men composed of 2 months intensive with Isoniazid(H),
Rifampicin (R), Pyrazinamide(Z) and Ethambutol(E)
(2RHZE/S) and 6 months continuation (6HE) phases were
recommended for all new cases of TB across the world
[6]. To avoid resistance to the most potent drugs, isonia-
zid and rifampcin and ensure patient adherence, directly
observed treatment short course (DOTS) strategy was
launched in 1994 [10]. Later in 2003, a directly observed
intensive phase treatment followed by two continuation
phase regimens, 6 months of isoniazid plus ethambutol
(6HE) or 4 months of isoniazid plus rifampicin (4HR)
were recommended. The 4HR continuation phase treat-
ment regimen needed to be observed throughout the
treatment period whereas the 6EH regimen relied on self
administered treatment [5]. As a result, regimens without
rifampicin had been considered safer in developing
countries owing to irregular treatments and high ab-
sentee rates [1, 5]. However, the latest World Health
Organization (WHO) guideline recommends 2-month
initial phase of (2RHZE) and a 4-month continuation
phase (4RH) for the treatment of virtually all forms
of new TB cases across the globe [7].

The government of Ethiopia has adopted the switch of
4HR continuation phase TB treatment for all new cases
and accommodated in the latest TB treatment guideline
[11]. Though global strategies are relevant, investigation
of the applicability to the local settings is highly
required. A continuation phase treatment with 4HR
regimen elsewhere has demonstrated lower unsuccessful
treatment outcomes and costs as compared to 6EH
continuation phase [12—15]. But well designed studies
evaluating effects of the introduction of 4RH for the
continuation phase TB treatment in high TB burden and
resource limited settings like Ethiopia are limited. Thus,
we compared treatment outcomes of TB cases who
received 4RH and 6EH continuation phase regimens
under routine program condition in high burden and
resource limited setting. Our objective was to compare
baseline patients’ bacteriologic, socio-demographics,
clinical characteristics and treatment outcomes among
those TB patients treated with the 4RH and 6EH con-
tinuation phase treatment regimens.

Methods

Study setting

We conducted this study in ten health facilities (one
hospital and nine health centres) in three remote zones
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of Southern Nation Nationalities and Peoples Region
(SNNPR), one of the nine regions in Ethiopia with about
18million population [16]. Ethiopia is among the 22 TB
High Burden Countries (HBC) where 230,000 incident
cases of which 147,592 (64 %) were notified. In the same
year, 16100 deaths and 90 % treatment success among
the smear positives cases registered in 2011 were
reported [17, 18]. The country has adopted and imple-
mented the DOTS strategy for the treatment of all forms
of TB. Accordingly new cases of TB had been treated
with directly observed RHZE combinations for the first
2 months (2RHZE) followed by self administered EH
combinations for six months (6EH) [19]. As of the end
of 2011, the continuation phase treatment was switched
from 6EH to 4RH. Thus the regimen became directly
observed 2RHZE/4RH combinations for all forms of
new TB cases throughout the 6 months treatment
period [11].

The three study Zones, Bench Maji, Kaffa and Sheka
are located at the southwestern border of the SNNPR
where about 2,064,102 peoples reside [16]. The zones (an
administrative unit that liaison weredas with the region)
are organized in to four town administrations and 26
weredas (lowest administrative unit closer to the com-
munity) those have three hospitals and 65 health centers
those provide TB DOTS services for free. However, the
three hospitals and only 27 health centers were provid-
ing TB/Human Immunodeficeincy Virus (HIV) collab-
orative activities [20].

Study design and sampling
A comparative cross-sectional study among TB cases
treated with 2RHZE/6EH and 2RHZE/4RH regimens
was carried out. New cases registered between 2008 and
2014 were eligible of which those aged above 15 years
were studied. Sample size was estimated using the Stat
Calc program of Epi Info version 7 [21] with 95 % confi-
dence level, 80 % power and ratio of 6EH to 4RH (r=1).
Accordingly, 512 cases (256 from each group) was
required to detect 7 % difference [12] in the proportion
of unsuccessful outcome among the 6EH and 4RH
groups. Finally, considering the design effect of 1.5 and
10 % missing records, a total of 846 cases were required.
The samples were selected through proportional alloca-
tion to the three zones followed by selection of weredas
and health facilities from the zone using probability
proportional to size. The allocation and selection was
made based on total number of cases reported from the
weredas and health facilities during 2008 through 2014.
Lastly, cases from the selected health facilities were
selected randomly using SPSS statistical software using
TB unit number of the cases.

Data were extracted from a standard unit TB register
recommended by the WHO [11, 19, 22] using extraction
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format prepared for the study. Thus patients’ baseline
attributes (age, gender, residence, sputum smear, type of
TB, HIV status) and follow-up measures (sputum smear,
weight, drug regimen and treatment outcomes) were
extracted. The following standard case and outcome
definitions were adopted and used for the study [11, 19].

e New case of TB a patient who never had treatment
for TB, or had been on anti-TB treatment for less
than four weeks in the past

e Other cases are those patients who do not fulfill the
criteria for new, relapse, and return after default or
treatment after failure.

e Cured: a patient whose sputum smear or culture
was positive at the beginning of the treatment but
who was smear or culture-negative in the last month
of treatment and on at least one previous occasion.

e Treatment completed: completed treatment but
does not have a negative sputum smear or culture
result in the last month of treatment and on at least
one previous occasion.

e Treatment failure: a patient whose sputum smear or
culture is positive at 5 months or later during
treatment or patients found to harbor Multidrug
Resistant (MDR) TB strain at any point of time
during the treatment, whether they are smear-negative
or -positive.

e Died: a patient who dies for any reason during the
course of TB treatment.

e Defaulter/loss to follow-up: a patient who has been
on treatment for at least 4 weeks and interrupted
treatment for eight or more consecutive weeks.

e Successful treatment: a treatment that ends up in
cure or treatment completion

e Unsuccessful treatment: a treatment that end up in
treatment default or loss to follow up, treatment
failure or death.

The extracted data were checked for consistency and
completeness and entered in to Epinfo version 7 that
later exported to STATA 12 [23] for analysis. Data were
described separately for the two groups (6EH and 4RH)
using frequencies, mean, standard deviations and tables.
Besides, crude comparisons of the baseline and follow
up measures among the 6EH and 4RH groups were
made using chi square (¥°) or t-tests as appropriate.
Subsequently, bivariate and multiple binary logistic regres-
sion analysis were made to compute crude and adjusted
odds ratios respectively between the explanatory and
outcome variables. Multiple logistic regression model was
fitted with those variables having p <0.2 on bivariate
analysis. Finally, statistical significance was judged at
p<0.05 and/or 95 % confidence interval (CI) of odds
ratio (OR) excluding one.
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Ethical considerations

We received ethical approval from the institutional
review board of the College of Health Sciences at Addis
Ababa University. Accordingly, anonymous patient data
were extracted from routine service registry upon per-
mission from the respective institutions.

Results

Demographic and baseline clinical characteristics

We retrieved 846 patient records of which 790 (93.4 %)
with complete outcome records [395 each treated with
2RHZE/6HE and 2RHZE/4RHregimens respectively]
were described and analyzed. The mean age of the pa-
tients was 30.8 (31.5 vs 30.9 years, p = 0. 5) respectively,
for those treated with 6HE and 4HR (Table 1). More
than half, 56.6 % and 55.7 % of the patients were male
and reside in rural areas, respectively, with no statisti-
cally significant difference among the two groups. With
regard to the patient profile, 86.8 % and 77%were regis-
tered at health center and had pulmonary TB, respect-
ively. Of the patients, 765 (96.8 %) were new cases (378
treated with 6EH vs387 with 4RH regimen) and the rest
((25 (3.2 %) (17 from 6EH vs 8 from 4RH) were trans-
ferred in and other cases treated with new case regimen.
Human Immunodeficiency virus (HIV) test result was
available for 612 (77.5 %) with statistically significant
difference among the two groups [283 (71.6 %) from
6EH and 329 (83.3 %) from 4RH, p<0.001]. Among
those tested HIV positives, 44 (57.1 %) received either
Cotrimoxazole Prophylactic Therapy (CPT) or Anti-
retroviral Therapy (ART) with no statistically significant
difference among the regimens 24 (64.9 %) from 6EH
and 20 (50 %), p = 0.2.

Patient follow-ups and treatment outcomes

A total of 695 (88 %) of the patients had successful treat-
ment outcomes with statistically significant difference
(853 % vs 90.6 %, p=0.02) among the 6HE and 4RH
groups, respectively (Table 2). A total of, 324 (90.3 %),
208 (85.4 %) and 163 (91.1 %) of pulmonary positive,
pulmonary negative and extra pulmonary TB cases
respectively had successful outcomes with statistically
significant difference, P =0.03. Besides, statistically sig-
nificant differences in successful outcomes, 64 (83.1 %),
482 (90.1 %) and 149 (83.7 %, p = 0.005 were also found
among HIV positive, HIV negatives and unknown HIV
status TB cases, respectively.

Measurements of patient weight at the end of second,
fifth and sixth/seventh months of treatment were
available for 504 (63.8 %), 145 (18.4 %) and 141 (17.8 %)
respectively. Thus, 368 (46.6 %) or (48.4 % from 6EH and
44.8 % from 4RH, p = 0.4) have gained some amount of
weight at the end of second month of treatment. On
the other hand, of those initially smear positive pulmonary
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Table 1 Demographic and clinical characteristics of the tuberculosis patients registered between, 20082014, Southwest Ethiopia

Variable Continuation phase treatment regimen Total P value
6EH (n=395) 4RH (n=395)
n (%) n (%)
Age (years) Mean + SD? 31.1£129 305+ 11.9 308+ 124 0.5
Gender Male 221 (55.9) 226 (57.2) 447 (56.6) 0.7
Female 174 (44.1) 169 (42.8) 343 (434)
Residence Urban 175 (44.3) 175 (44.3) 350 (44.3) 1
Rural 220 (55.7) 220 (55.7) 440 (55.7)
Zone Kaffa 106 (26.8) 104 (26.3) 210 (26.6) 0.9
Bench Maji 206 (52.2) 203 (26.3) 409 (51.8)
Sheka 83 (21.0) 88 (223) 171 (21.6)
Treatment center Hospital 55 (13.9) 49 (124) 104 (13.2) 0.5
Health center 340 (86.1) 346 (87.6) 686 (86.8)
Baseline weight Mean + SD? 476+86 484+85 48+85 0.2
Baseline sputum smear Positive 186 (47.1) 173 (43.8) 359 (45.4) 06
Negative 151 (38.2) 165 (41.8) 316 (40)
Unknown 58 (14.7) 57 (14.4) 115 (14.6)
Type of TB Pulmonary 303 (76.7 305 (77.2) 608 (77.0) 0.9
Positive 186 (47.1) 173 (43.8) 359 (454)
Negative 117 (304) 132 (334) 252 (319
Extra pulmonary 92 (233) 90 (22.8) 179 (23)
HIV status Positive 37 (94) 40 (10.1) 77 (9.7) <0.001
Negative 246 (62.3) 289 (73.2) 535 (67.7)
Unknown 112 (284) 66 (16.7) 178 (22.5)
Received CPT® (n=77) Yes 18 (48.6) 17 (42.5) 35 (45.5) 06
Received CPT or ART (n=77) Yes 6 (16.2) 6 (15.0) 12 (15.6) 08
Received ART (n=77) Yes 12 (324) 9 (22.5) 21 (27.3) 03
Baseline sputum smear Positive 186 (47.1) 173 (43.8) 359 (45.4) 0.6
Negative 151 (38.2) 165 (41.8) 316 (40)
Unknown 58 (14.7) 57 (14.4) 115 (14.6)

astandard deviation,” CPT Cotrimoxazole prophylactic therapy, “ART antiretroviral therapy

TB cases, 78.6 % had undergone sputum follow up exam-
ination at least once after the diagnosis (76.3 % among
6HE and 80.9 % among 4HR, p = 0.3). Thus sputum smear
results at the end of second, fifth and sixth/seventh
months of treatment were available for274 (76.3 %), 184
(51.3 %) and 179 (49.9 %) cases respectively with no statis-
tically significant differences among the 6EH and 4RH
regimens. The majority of the smear positives (69.9 % vs
79.8 % respectively from the 6EH and 4RH regimens, p =
0.4) converted to negative at the end of second month
treatment.

Factors associated with unsuccessful treatment outcomes
In bivariate analysis patient age, residence, zone, weight
change at the end of the second month of treatment,
sputum smear follow-up and continuation phase regimen

are associated with treatment success at p < 0.05. But, in
multivariate analysis 4RH continuation phase treatment
regimen [AOR (95 % CI) 0.55 (0.34,0.89)], patient age
[AOR (95 % CI) 1.02 (1.001,1.022)], rural residence [AOR
(95 % CI) 2.1 (1.18,3.75)], treated at health center [AOR
(95 % CI) 0.37 (0.14,0.97)], HIV positives [AOR (95 % CI
2.38 (1.12,5.07)], gained weight at the end of the second
month [AOR (95 % CI) 0.28 (0.11,0.72)] independently
predicted unsuccessful treatment outcome (Table 3). The
odds of unsuccessful outcome was higher among the
older, rural residents, HIV positives and unknown weight
change at the end of second month treatment. The odds
of having unsuccessful outcome increase by 2 % for every
one year increase in age (AOR = 1.02).0On the other hand,
treated with 4RH continuation phase regimen, being
treated at health center and weight gain at the end of
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Table 2 Patient follow-up measures and treatment outcomes of TB patients registered during 2008-2014, Southwest Ethiopia

Variables Continuation phase treatment regimen
6EH (n =395) 4RH (n =395) Total P value
n (%) n (%) N (%)
Weight at 2" month Mean = SD 499+89 508+82 504 +86 0.2
Weight at 5™ month Mean + SD 514+86 513+73 513+79 0.9
Weight at 6/7™ month Mean = SD 51.1+£89 525+65 51.7+£79 03
Change in weight at 2"® month Not increased 49 (124) 61 (154) 110 (13.9) 04
Increased 191 (484) 177 (44.8) 368 (46.6)
Unknown 155 (39.2) 157 (39.7) 312 (39.5)
Sputum smear end of 2™ month (n = 359) Positive 4(2.2) 2(1.2) 6 (1.7) 0.09
Negative 130 (69.9) 138 (79.8) 268 (74.7)
Unknown 52 (28) 33(19.1) 85 (23.7)
Sputum smear end of 5" month (n = 359) Positive 1(0.5) 0 (0) 1(0.3) 0.03
Negative 83 (44.6) 100 (57.8) 183 (51)
Unknown 102 (54.8) 73 (42.2) 175 (48.7)
Sputum smear end of 6/7"" month (n = 359) Positive 0 0 0 08
Negative 94 (50.5) 85 (49.1) 179 (49.9)
Unknown 92 (49.5) 88 (50.9) 180 (50.1)
Sputum smear done during treatment (n = 359) No 44 (23.7) 33 (19.1) 77 (214) 03
At least once 142 (76.3) 140 (80.9) 282 (78.6)
Continuation phase visit Mean + SD 58+1.1 54+31 0.09
Treatment outcome Successful 337 (85.3) 358 (90.6) 695 (88) 0.02
Cured 77 (19.5) 85 (21.5) 162 (20.5)
Completed 260 (65.8) 273 (69.1) 533 (67)
Unsuccessful 58 (14.7) 37 (94) 95 (12)
Died 28 (7.1) 18 (4.6) 46 (5.8)
Defaulted 29 (7.3) 19 (4.8) 48 (6.1)
Failure 1(0.3) 0 1(0.1)
second month have lower likelihood of unsuccessful Discussion

outcome. Patients put on 4RH continuation phase of
treatment regimen are 45 % less likely to have unsuc-
cessful outcome compared to those put on 6EH regi-
men. Patients treated at health center have about
63 % lower odds of unsuccessful outcome as com-
pared to those treated at hospitals. HIV co infected
TB patients have more than two fold higher risk of
unsuccessful outcomes compared to HIV negatives
(AOR =2.38). Those patients gained weight at the end
of the second month of treatment have 72 % lower
odds of unsuccessful outcomes compared to those
with reduced or unchanged weight (AOR =0.28). A
subgroup analysis among smear positive pulmonary
cases showed having a sputum checkup at least once
during treatment independently predicted 96 % lower
odds of unsuccessful outcomes compared to those
unchecked (AOR 0.04 (95 % CI, 0.01-0.12), P <0.001)
(Additional file 1).

Treatment outcomes among TB patients treated with
RHZE for the first 2 months, followed by HE for
6 months (2RHZE/6EH) and RH for 4 months (2RHZE/
4RH) was compared. Both groups of the cases had no
statistically significant difference with respect to socio-
demographic, baseline clinical, bacteriologic and follow
up measures that depict comparability of the groups.
The comparison was made between regimens used
during the continuation phase treatment (4RH vs 6EH).
Thus a lower rate of unsuccessful outcomes was
reported among those treated with 4RH continuation
phase regimen.

A statistically significant difference in treatment out-
comes where lower unsuccessful treatment outcome
(9.4 % vs 14.7 %) was observed among patients treated
with 4RH and 6EH regimen respectively. Similarly, a
study conducted in Nigeria [14] reported higher odds of
unsuccessful outcome among those treated with 6EH.
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Table 3 Factors associated with unsuccessful treatment outcomes among TB patients registered during 2008-2014, Southwestern Ethiopia

Variables Treatment outcomes Odds ratio (OR)
Unsuccessful Successful Crude OR Adjusted OR
n (%) n (%) 95 % CI 95 % Cl

Age (years) Mean(SD) 335 (14) 304 (12.0) 1.02 (1.002,1.03) 1.02 (1.001,1.022)
Gender Male 60 (134) 387 (86.6) 1 1

Female 35(10.2) 308 (89.8) 0.73 (047.1.14) 0.63 (0.38,1.03)
Residence Urban 32.(9.1) 8 (90.9) 1 1

Rural 63 (14.3) 377 (85.7) 1.66 (1.06,2.61) 2.1 (1.18,3.75)
Zone Kaffa 34 (16.2) 6 (83.8) 1 1

Bench Maji 50 (12.2) 359 (87.8) 0.72 (0.45,1.14) 141 (0.73,2.75)

Sheka 11 (64) 0 (93.6) 036 (0.17,0.73) 1.2 (044,332)
Treatment center Hospital 17 (16.3) 87 (83.7) 1 1

HC 78 (114) 608 (88.6) 0.66 (0.37,1.16) 0.37 (0.14,0.97)
Type of TB Pulmonary 78 (12.8) 530 (87.2) 1 1

EPTBP 17 (9.3) 5 (90.7) 0.70 (040,1.22) 0.57 (0.32,1.04)
HIV status Negative 53 (9.9) 482 (90.1) 1 1

Positive 13 (16.9) 64 (83.1) 1.85 (0.95,3.57) 2.39 (1.12,5.07)

Unknown 29 (16.3) 8 (83.7) 1.77 (1.08,2.88) 2.26 (1.23,4.11)
Weight change end of 2" month No increase 11 (82) 357 (91.8) 1 1

Increased 9 (3) 1(97) 0.35 (0.14,0.86) 0.28 (0.11,0.72)

Unknown 75 (24) 237 (76) 3.55(1.71,7.37) 3.48 (1.60,7.54)
Continuation phase regimen 6EH 58 (14.7) 337 (85.3) 1 1

4RH 37 (94) 358 (90.6) 0.60 (0.39,0.93) 0.55 (0.34,0.89)

2Confidence interval, ®Extra pulmonary Tuberculosis, bold figures indicate statisticaly significant at p<0.05

This could be due to the differences in length and type
of drugs used during the continuation phase treatment
those influence adherence and ultimate outcome. Studies
reported that reduced continuation phase (from 6EH to
4HR) treatment is associated with lower cost and ex-
pected mortality [12] that enhance successful treatment
outcome. On the other hand, use of rifampcin for longer
period of time during the treatment of TB is associated
with better outcomes [13] that might be related with ef-
ficacy of the drug. The finding implies the adoption [11]
of the latest WHO recommendation [7] in high preva-
lent and resource constrained settings is working well.
Apart from the treatment regimens, patient attribute
like age and residence independently predicted treat-
ment outcomes. We found that age had an inverse
relation with unsuccessful outcome where the odds of
unsuccessful outcome increase with age. Several studies
also reported that older patients were more likely to
have unsuccessful outcomes than younger [24-27]. This
could be due to higher risk of age related co morbid
situations those lead to poor adherence and outcomes
[28]. Patients residing in rural areas had higher risk of
unsuccessful outcomes which could be attributed to the
low access to TB care and unfavorable living conditions.
The findings imply need for focused intervention

targeted to those older age groups and rural dwellers
besides the treatment regimen.

Monitoring of patient weight and sputum are among
the recommended follow-up measures required for TB
patients on treatment [7]. The results of both weight and
sputum monitoring are used to adjust for drug dose and
predict outcomes of the treatment. The proportion of
smear positive patients converted to negative at the end of
the intensive phase has been taken among indicators of
TB programme performance [7]. However, only small
proportion of patients had documented results of the
weight and sputum follow-ups particularly at the later pe-
riods of treatment. Consistent to findings from African
settings [29] majority of those patients undergone sputum
checkup during treatment converted to negative.

Patients gained some amount of weight at the end of
second month treatment had lower risk of unsuccessful
outcomes which is consistent with other studies [30, 31].
This could be explained by the fact that weight gain
marks some level of improvement from the TB illness
including reduced appetite. In addition, changes in
weight while on treatment might be an indication of
appropriateness of the drug dose to treat the illness. On
the other hand those with unknown weight change at
the end of first two months treatment had higher odds
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of unsuccessful outcomes. This might have occurred due
to possible misclassification of cases with reduced or
remains unchanged to unknown. The weight change
might be unknown due to patients’ treatment interrup-
tion subsequent to treatment default or death those
constitute unsuccessful outcome. So that patient’s status
of weight during treatment might be left undetermined.

Having sputum checkup at least once during treat-
ment among initially smear positives predicted lower
risk of unsuccessful outcome. However, reviews showed
low sensitivity and modest specificity of sputum results
at the end of intensive phase to predict failure and
relapse [32]. On the other hand, detection of sputum
positive during treatment trigger further patient assess-
ment that influence treatment regimens and ultimate
outcome. Hence, the routine sputum monitoring
adopted by the country [11] during treatment should be
improved as it is an indicator of program performance
and trigger for patient assessment.

Consistent with other studies [33, 34], HIV positive TB
patients are more likely to have unsuccessful outcomes
compared to those negatives. This could be due to
multifaceted influences of HIV on TB diagnosis and
response to TB treatment those negatively affect the out-
comes of TB treatment [35]. Consequently, collaborative
services have been recommended in order to curb the
influence of HIV on TB and vice versa [36]. Evidences
from systematic review in African context supported the
recommendation and reported better outcomes among
concurrently screened and managed TB and HIV in-
fected patients [37]. Nonetheless, we found no statisti-
cally significant difference in treatment success among
those infected TB patients provided with CPT and/or
ART. The indifference could be explained by the low up-
take of integrated TB/HIV collaborative services among
the studied patients. In this study, more than three
quarter of the patients were offered HIV test which is
little higher than the national average of 65 % [18] and
9.7 % TB/HIV co infected patients which is almost simi-
lar to the national average of 10 %. However, only few
HIV co infected patients (45 % on CPT and 27.3 % on
ART) were found to have documented service provision.
[18]. The discrepancies could be due to differences in
reporting periods where the national average is a single
year attainment but that of this study is over a period of
six years including the nationally reported year. Over all,
the targets set for the TB/HIV service collaboration has
not yet met which calls for in depth understanding and
focused intervention that suit local settings. On the
other hand, unknown HIV status predicted higher odds
of unsuccessful outcomes. This could be due to possible
misclassification of HIV positive cases those predict
worse outcome in to unknown. The study is limited to
control for changes in medical resources, polices and
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quality of care across the study periods. Since only few
variables were captured on the register, we could not
control for possible confounding effect of socio-
economic, lifestyle and co morbid illness. Furthermore
resistance pattern of the treatment regimens could not
be evaluated which is recommended for the assessment
of impact of treatment regimens. On the other hand the
random selection of relatively large sample from both
groups minimized risk of selection bias. The groups
treated with 4RH and 6EH had insignificant differences
with regard to baseline and follow-up clinical and bacte-
riologic attributes that enhanced comparability of the
groups. Besides, we extracted data from a standardized
routine programme register that reflect operational
reality. In general, our study is valid and can apply in
similar settings given the limitations.

Conclusion

In conclusion, the switch of continuation phase TB treat-
ment regimen for new cases from 6EH to 4RH has brought
better treatment outcomes. The findings verified the applic-
ability of latest WHO recommendation and national adop-
tion to the high prevalent and resource constrained
settings. However, the unsuccessful outcome among the
older, rural dwellers and HIV positives is higher independ-
ent of the treatment regimen that need further investigation
and focused intervention. Therefore, the recommended
switch of treatment regimen should be maintained and
progressively assessed for outcomes, including drug resist-
ance survey or surveillance. Moreover, further studies
should be carried out on the impact of treatment regimens
among older, rural residents and HIV positives.
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Abstract

Background: Delayed tuberculosis (TB) diagnosis and treatment increase morbidity, mortality,
expenditure, and transmission in the community. The aim of this study was to assess time delays

to initiate care seeking and treatment for TB and factors associated with the delays.

Methods: A cross-sectional study was conducted among 735 consecutive new adult TB cases
registered between January to December 2015 in 10 woredas (districts) of southwestern
Ethiopia. Data were collected through face-to-face interview of patients within the first two
months of treatment initiation. Three forms of delay were assessed; as number of days elapsed
between 1) onset of TB symptoms to first formal healthcare seeking (patient delay), 2) first
consultation to treatment initiation (provider delay) and 3) onset of illness to treatment initiation

(total delay). Days spent beyond median were used to define the delays.

Result: The median (inter-quartile range) of patient, provider and total delays were 25(15-36),
22(9-48) and 55(32-100) days, respectively. More than half (54.6%) of the total delay was
attributed to health system and the rest to patient. Prior self-treatment [adjusted Odds
Ratio(aOR)] : 1.72, 95% confidence interval [CI]:1.07-2.75), HIV co-infection (aOR:1.8, 95%
Cl :1.05-3.1) and extra-pulmonary TB (aOR: 1.54,95% CI:1.03-2.29)were independently
associated with increased odds of patient delay. However, initial visits to health posts or private
clinics (aOR: 1.42, 95% CI: 1.01, 2.0) and delayed to seek care (aOR: 1.81, 95% CI: 1.33-2.5)
significantly predicted longer provider delay. Finally, having extra pulmonary TB (aOR: 1.6,
95% CI: 1.07-2.38), prior consultation of traditional healer (aOR: 3.72, 95% CI: 1.01-13.77) and
use of holy water (aOR: 2.73, 95% CI: 1.11, 6.7) independently predicted longer total delay.

Conclusion: TB patients waited too long time to initiate care seeking and treatment reflecting
longer periods of morbidity and disease transmission. The delays are attributed to the patient,
disease and health system related factors. Hence, involving informal providers, improving

diagnostic efficiencies of healthcare facilities, and community awareness can reduce the delays.

Key words: Tuberculosis, healthcare seeking, patient delay, provider delay, total delay, Ethiopia



Introduction

Tuberculosis (TB) has been recognized as a global public health problem since 1993 when an
estimated 7-8 million cases and 1.3-1.6 million deaths occur each year [1] . Since then, different
global strategies have been designed and implemented for the control of TB, including Directly
Observed Treatment Short course (DOTS), “Stop TB” and “End TB” strategies[1-4]. Thus
between 2000 and 2015effective diagnosis and treatment of TB saved an estimated 49 million
lives[5]. Despite such achievement and the fact that nearly all cases can be cured, TB remained
to be among the major global public health problems. Globally, 10.4 million incident cases were
estimated to occur in2015, of which 6.1 million (58.6%) were notified to National TB programs
(NTPs) [5].

Tuberculosis has been recognized as major public health problem in Ethiopia and efforts to
control it has begun since early 1960s . Nonetheless, TB remained among the major public health
problems in the country that account for third cause of hospital admission and second cause of
death[6]. The first national TB prevalence survey in 2011 revealed smear positive pulmonary
TB(PTB) prevalence of 108/100,000, of which 55% were not detected by the routine passive
case finding [7]. In 2015, about 205,463 new cases and 29,000 deaths were estimated to occur in
the country[5].Thus Ethiopia has been among the 22 TB High Burden Countries (HBC) and 27
multiple drug resistant TB (MDR TB) high priority countries. Of the estimated cases in 2015,
125,801 (61%) were notified to NTP and a treatment success of cases registered in the 2014 was
89% [8].

Early case detection and treatment of cases under proper case management conditions have been
a priority in the prevention and control of TB [9].When diagnosis of TB is delayed, patients go
without treatment for long and transmit the disease. Each infectious case can result in as many as
20 to 28 secondary infections [10, 11]. Moreover, delays to diagnosis and treatment of TB result
in more serious illness by the time of diagnosis, increased length of infectiousness and poor
treatment outcomes including mortality and drug resistance [12-16]. On the other hand, delays
represent a time span in which additional costs are incurred [17]. Consequently, analysis of TB

transmission dynamics has emphasized that delays to diagnosis present a major obstacle to TB



control [10].The delay to TB treatment can be categorized into: 1) patient delay as time span
between onset of TB symptoms to first time formal care seeking, 2) provider delay a time
elapsed between first consultation to anti-TB treatment initiation and 3) total delay as time
elapsed between onsets of TB symptoms to anti-TB treatment initiation.

Delays to TB treatment have been studied in different parts of the world and Ethiopia. Thus
reviews of the studies reported median patient delay of 30days and provider delay of 7-28days
[10, 18]. On the other hand, diagnostic delays ranging from a median of 8-191days at different
levels of health care delivery systems [12, 13, 19-22] were reported. Studies from different parts
of Ethiopia also reported longer delays to initiate treatment for TB with median patient delay of
20- 90 days[20, 21, 23] and provider delay of 6-34days [21, 23-25]. Moreover nationwide[7] and
pocket [26] prevalence surveys in Ethiopia respectively reported 55% and about two-thirds of
active TB cases were not detected timely. The long delays are attributed to female gender, older
age, low awareness about TB, repeated visits to health facilities, visiting lower level health care
facilities and traditional healer[27, 28].

The available studies in Ethiopia are limited to smear positive PTB cases [25], focused on cases
presenting to either health centers [24] or hospitals [29] but not both. Thus complete picture of
the patterns of delay at different health care setups is scanty in the country. As a result,
identification of barriers for the different forms of delays to TB treatment have been set as a
national priority research agenda [30]. Shorter treatment regimens could dramatically accelerate
the reductions in TB incidence and mortality that can motivate those suspects to early seek care
and treatment [31]. In Ethiopia, treatment regimen of six months was introduced in 2011 and
studies describing patterns of delay in the era of reduced regimen is very scanty. In particular no
studies have been conducted in southwestern parts of the country. Therefore this study
investigated time delays to initiate care seeking, diagnosis and treatment along with factors

associated with the delays among TB cases on DOTS in districts of southwestern Ethiopia.



Methods
Study setting

The study was conducted in 14 health facilities (3 hospitals and 11 health centers) in three zones
of Southern Nation Nationalities and Peoples Region (SNNPR), one of the nine Regional States
in Ethiopia with an estimated 18million inhabitants [32].The three study Zones, Bench Maji,
Kaffa and Sheka are located at the southwestern border of the country where about 2,064,102
peoples reside[32]. The zones (an administrative unit that liaison weredas with the region) are
organized in to four town administrations and 26 weredas(lowest administrative unit closer to the
community). During the study there were 3 hospitals and 65 health centers providing TB DOTS

services .

Diagnosis and treatment of all forms of TB across the country is based on the adopted national
TB control guidelines [33, 34] that specifies case definitions, diagnostic and treatment standards.
Previously, diagnosis and treatment of TB had been limited to public hospitals and health centers
but in recent years public private mix (PPM) DOTS to private health care facilities and
community DOTS to health posts have been introduced. Currently, diagnosis and treatment of
TB are solely being provided at public and private hospitals, public health centers and higher
level private clinics in an integrated manner. Thus in 2011, 92% of public hospitals and 95% of
health centers, 2100 health posts and 317 PPM —DOTS centers were providing DOTS based

diagnosis and/or treatment of TB cases [35]. .

Study design and sampling

A cross-sectional study among TB cases on DOTS registered from January to December 2015 in
the 14 health facilities was carried out. The sample size required to identify factors associated
with delays to seek care was computed using StatCalc program of Epilnfo using 95%
significance level, 80% power, expected frequency of exposure (illiteracy)among controls
(delayed for less than 30 days) of 38% and odds ratio (OR) 1.7[36]. The calculation provided
486 cases, considering design effect of 1.5 and non-response of 10% a total of 802 new cases
were required. The samples were proportionally allocated to the zones, weredas and health
facilities based on the caseloads reported during the preceding year. Finally, consecutive
consenting cases from the respective health facilities were prospectively enrolled until the

required sample was reached. Those new cases, older than 18 years of age, on intensive phase of



treatment were included in the study and those transferred out and died before the interview were

excluded.

Data collection and analysis

A structured questionnaire adapted from tools used elsewhere [7, 17, 37]was used to gather the
data. Besides, data abstraction checklist was prepared to draw clinical profiles of the patients
from TB register and individual clinical chart. The questionnaire was translated into national
language (Amharic) spoken by almost all residents in the study area. Training manual comprised
of aim and implementation of the study, basics of TB control, TB case definitions, components
of questionnaire and interviewing techniques was prepared. Ten diploma graduate nurse data
collectors and three public health specialist (MPH) supervisors were recruited and trained for
three days. The training included description of questionnaire details, interviewing techniques,
role play and pretest among TB cases on DOTS at nearby health facilities not included in the
study. Modifications on the questionnaire were made to suit local expressions and wordings
those were found during the pretesting. Finally, new cases of TB on intensive phase treatment
(the first two months of treatment) were traced from the unit TB register of the selected facility
and interviewed for their sociodemographic, health care seeking practices and knowledge
towards TB.

Patient delay was assessed by asking the participants to recall/estimate the date or number of
days elapsed between onset of TB constitutional symptoms (cough, fever, night sweats, chest
pain, weight loss, loss of appetite ) until they seek care. Similarly, provider delay was estimated
by asking date or number of days elapsed between first formal health care facility visit to final
diagnosis and treatment initiation with anti-TB treatment. Finally, total delay was computed as a
sum of patient and provider delay or number of days elapsed between onsets of illness to
initiation of anti-TB treatment. The dates were recorded in Ethiopian calendar and later

converted in to corresponding Gregorian calendar to be used by different statistical software.

Knowledge about TB was assessed using eight items with “yes” or “no” questions including

cause of TB(microbe,bacteria,germ), TB is hereditary, TB is contagious, mode of TB



transmission [(breathing, sneezing, coughing, raw milk intake), symptoms of TB,TB is curable,
length of treatment (6 month=yes, otherwise no) and TB treatment modalities as free=yes or for
charge=no. The responses were coded as 0=no and 1=yes). The items internal consistency was

checked (cronbach's Alpha ( @)=0.75) before computing an index.

Data were checked for consistency and completeness and entered into Epi data, and then
exported to SPSS version 21for cleaning and analysis. Subsequently, the cleaned data were
described using frequency, proportions, mean, median, standard deviation and inter-quartile
range, tables and graphs. In addition, numeric variables were further explored for skeweness,
kurtosis, normality plots (Q-Q plots and/or histograms) or Kolmogorov-Smirnov test to check for
normality. The distribution of number of days elapsed across different time points were not
normal and median days were used as a cutoff point to define delays. Thus patient, provider and
total delays were defined based on median days elapsed between onset of illness to first visit,
first visit to treatment initiation and onset of illness to treatment initiation respectively. For the
assessment of knowledge towards TB, correct responses were summed up and distribution was
explored for normality. The score did not show normality and median was used to dichotomize
good and poor knowledge. Accordingly those scored above median are labeled as having good

knowledge and below median as having poor knowledge.

Comparisons of proportions among categorical variables was made using Chi-squared and
Manwhitney U and Kruskual Walis tests were used to compare medians across different groups
for those variables did not exhibit normality. Finally, bivariate and multiple binary logistic
regression models were fitted to compute crude and adjusted odds ratios that reflect strength of
association and identify independent predictors of delays. Selection of the variables for multiple
regression were made based on p value <=0.25 on crude analysis. The logistic models fitness
was checked using Hosmer and Lemeshow test. In all the statistical tests, statistical significance

was judged at p<0.05.



Ethical issues

The study was ethically approved by Institutional Review Board (IRB) of the College of Health
Sciences at Addis Ababa University. Written informed consent was sought from each study
participant before the interview. Patient clinical profile from records and unit register was
retrieved upon permission from respective health care facilities.

Results

Sociodemographic characteristics of the patients

A total of 735 TB cases from 14 public health facilities (three hospitals and 11 health centers) of
the selected 10 weredas in the three zones (Kaffa, Bench Maji and Sheka) participated in the
study. Accordingly, 469(63.8%) and 266(37.2%) of the cases were registered at health centers
and hospitals, respectively. Of the cases, 221(30.1%), 199(27.1%) and 140(19%) respectively
were from Kafficho, Bench and Amhara ethnic groups. The median age (inter-quartile range
(IQR)) and mean (xstandard deviation/SD) of the cases was 27(20-37) and 30.8(12.9) years,
respectively. Among the cases, 52.9% and 29.4% had completed elementary school and involved
in subsistence farming respectively (Tablel).

Health care seeking practices

As an onset of illness, 563(76.6%), 345(46.9%) and 300(40.8%) of the cases had respectively
encountered cough, night sweating and fever (Table 2). Thus, 596(81.1%) cases visited
healthcare facility (HCF) as first action to the illness but the rest 139(18.9%) took some informal
care including self-treatment and consulting traditional healer before visiting HCF. Ultimate
decision to visit health facility was made upon referral and/or advice from relatives (38.6%),
Health Extension Worker (HEW) (4.5%) and TB patients on treatment (4.2%). Thus, 35.4% and
32.4% first visited private clinics and public health centers respectively. The first visit to HCFs
among 276(37.6%) were made at HCFs not providing DOTS service. The type of first HCF
visited as DOTS providing or not is statistically significantly associated with source of
advice/referral received (p=0.009) before deciding to visit HCF. Among the cases 210(28.6%),
suspected their illness to be TB.

TB diagnosis of 448(61%) and 99 (13.5%) cases were made at hospital and private clinics
respectively. The diagnosis among 244(33.2%) was made at the first visited HCF and the rest



491(66.8%) of the cases were referred or went by themselves to other facilities. One hundred
twelve (15.2%) cases were diagnosed at their first visit and the rest were diagnosed after an
average (SD) of 3.6(2.4) visits to an average (xSD) of 2.2(1.2) healthcare facilities at which time
the patients had been treated with different medicines. Proportion of cases diagnosed at their first
visit significantly differ across the type of visited HCFs (58/206(28.2%), 44/224(19.6%) and
7/236(4.2%) at hospital, health center and private clinics respectively (p<0.001). Both the
median number of visits and HCFs visited significantly differ across the first visited HCFs
(P<0.001). After diagnosis, 529(72%) of the cases were put on anti-TB treatment immediately

and the rest started treatment after an average of 0.48days (range 0-8 days).

Sputum smear result during commencement of treatment was available for 629(85.6%) cases of
whom 373(50.7% tested positive (Table 3).Thus, diagnosis of 373(50.7%) cases were
bacteriologically confirmed and the rest 362(49.3%) were clinically diagnosed. Generally,
586(79.7%) of the cases had pulmonary TB [373 (63.2%) smear positive and 213(36.8%)] and
the rest, 149 (20.3%) were extra pulmonary (EPTB) cases. All of the cases were offered HIV
screening test of whom 68 (9.3%) tested positive (95% CI (7.2%-11.3%)). The HIV status is
significantly associated with marital status ((x*=15.1,p=0.001) and educational status
(x*=10.6,p=0.01). Of those TB/HIV co infected cases, 27(39.7%) and 32(47.1%) were
respectively receiving antiretroviral therapy (ART) and Cotrimoxazole prophylactic therapy
(CPT).The types of TB cases as bacteriologically or clinically diagnosed is significantly
associated with where the diagnosis of TB was made (x*=20.7,p<0.001). However, there were no
statistically significant difference across HIV status (x°=1.2, p=0.3), age groups (x*=3.2,p=0.2)
and gender (x°=1.5,p=0.2).The mean (SD) weight of the cases at the commencement of anti-TB
treatment was 48.8(8.3) kg.

Knowledge towards tuberculosis

Almost all 721(98.1%) of the cases mentioned the illness they were being treated as TB. But
only 539(73.3%) had ever heard about TB before they were diagnosed as TB case. Among those
ever heard about TB, 253(48.3%), 200(38.1%), 191(36.4%) and 190(35.3%) had heard from
mass media, health facilities, TB patients and relatives respectively. The aggregated knowledge

score about TB revealed, 545(74.1%) had scored above a median of 4.5 out of the eight items



and labeled as having good knowledge.

Delays to seek care and treatment

Patient delay

The median (IQR) days elapsed between onset of illness to first health facility visit (patient
delay) was 25 (15-36) and median (95% CI) 25(21, 28). Nearly a third, 240(32.6%) of the cases
made first consultation within 15 days of the onset of illness. Of the cases, 317(43.1%) perceived
their first visit was delayed for which 256(80.8%) and 109(26.1%) reasoned expecting the illness
to limit by itself and lack of money respectively. The median patient delay is significantly
different with type of TB (P=0.03), educational status (p=0.04), marital status (p=0.01) and
knowledge towards TB (p=0.002). But, the median patient delay is not significantly different
with HIV status, gender, residence and occupation (Table 3).

In a multiple logistic regression, those extra pulmonary TB AOR (95%Cl) 1.54(1.03,2.29), HIV
positives AOR(95%CI) 1.80(1.05,3.1) , took self treatment before HCF visit AOR(95% CI)
1.72(1.07,2.75), first visited other than health post, traveled more than an hour to nearby HCF
AOR(95% CI) 1.37(1.01,1.88) and good knowledge about TB AOR(95% CI) 0.67 (0.46,0.95)
cases were independently associated with patient delay beyond the median (Table 4 ). Those
cases travelled more than an hour to reach the first visited HCF are 37% more likely to delay
care seeking compared to their counter parts. Extra pulmonary TB cases are 54% more likely to
delay seeking care compared to smear positive pulmonary cases. TB cases co infected with HIV

are 80% more likely to delay care seeking than HIV negative TB cases.

Provider delay

After the first visit, diagnosis of TB spent a median (IQR) 22(8-48) and median (95% CI) 22(19,
24) days at the HCFs. Following the diagnosis of TB, 613(83.4%) of the cases were put on anti-
TB treatment immediately and the rest delayed for a median (range) 2(1-7) days until treatment
initiation. In general, median (IQR) days elapsed between first HCF visit to initiation of anti-TB
treatment (provider delay) was 22(9-48) days. Provider delay is significantly correlated with
patient delay (r=0.2, P<0.001). The median provider delay is significantly different with type of
TB (p=0.02), type of first visited HCF (p<0.001) and HCF where final diagnosis was made



(p=0.01)(Table 3). However the median provider delay is not significantly different with HIV
status, first action taken to the illness and knowledge towards TB. In multiple logistic regression
analysis, first visiting non DOTS HCF AOR (95% CI) 1.42(1.01, 2.0), visited more than one
HCF AOR (95% CI) 2.34(1.69, 3.24) and sought care after 25days from onset of illness AOR
(95% CI) 1.81(1.33, 2.5) independently predicted provider delays exceeding 22 days(Table 5).
Those cases first visited non DOTS center are 42% more likely to have delayed diagnosis
compared to those visited DOTS providing facilities. Cases who delayed beyond 25days are 81%
more likely to have provider delay beyond the median of 22days.

Total delay

The median (IQR) days undergone since onset of illness to TB treatment initiation (total delay)
was 55(32-100) with median (95% ClI) 55(49, 60) days. More than half (54.6%) of the total delay
was attributed to provider (health system) and the rest to patient. Of the cases, 162(22%) were
put on anti-TB treatment within 30days of the onset of illness. The median total delay is
significantly different with type of TB (p<0.001), first action taken to illness (p=0.001) and first
visited HCF (p=0.04)(Table 3).On the other hand, those extra pulmonary AOR (95% CI)
1.60(1.07, 2.38), consult traditional healer AOR (96%Cl) 3.72(1.01, 13.77) or went to holy water
AOR (95% CI) 2.73(1.11, 6.7) before visiting HCF and visited non DOTS center AOR (95% CI)
1.63(1.19, 2.24) independently predicted total delay beyond the median (55 days)(Table 6).

Discussion

Prompt detection and treatment of TB cases has been a priority in the prevention and control of
the disease. This would be attained upon timely seeking care by patients and reaching at
diagnosis within a reasonable time by the health system. We assessed the delay and associated
factors with the diagnosis and treatment of TB in rural districts of southwestern Ethiopia. Thus
this study revealed long delays to seek care, diagnosis and treatment initiation among cases on
treatment. Patients in the study area had waited for a median of 25 days and 55 days respectively
until seeking care and initiation of anti-TB treatment since the onset of illness. Both patients and
health system delays contribute nearly equally to the total delay which is consistent with other
studies from Ethiopia [24] and elsewhere [18].The longer time elapsed since onset of illness to
treatment initiation implies increased risk of morbidity and mortality among the cases and

diseases transmission in the community [11, 15, 38, 39].All forms of the delays are affected by



patient, disease and health system related factors. This implies the delays are multifaceted that

calls for intensified TB case finding through health promotion activities and expansion of DOTS.

Patients had waited for a median of 25 days until seeking help at formal health care providers
which is consistent with 30 days in northern part of Ethiopia [21, 36, 40], 28 days in Uganda
[18]and 30 days in Angola [10].The relatively lower delay could be due to better access to HCF
where nearly 80% of the cases traveled less than an hour to reach the first HCF. However, only
less than a third (32%) of the cases had made visits to formal health care within 15 days of
recommended timeline for TB suspects to visit HCF [33].Besides, more than half (57%) of the
cases did not perceive their care seeking was delayed which implies the symptoms are taken as

common and less severe to urge consultation of health care provider.

Before visits to formal health care facility, patients had taken variety of actions those influence
timing of care seeking. Consistent with other studies, patients who took self-treatment before the
formal care seeking were more likely to delay seeking care at the formal care units compared to
those first consulted health care providers[41, 42]. This could be due to use of some home
remedies or over the counter antibiotics or analgesics those might lessen the manifestation of the
illness for the time being [43]. Moreover, those patients first visited traditional healer and holy
water are more likely to have higher total delay. This could be due to the beliefs attached to the

traditional care and holy water those might inhibit timely presentation and diagnosis [28].

Patients co infected with HIV are more likely to delay care seeking compared to those non-
infected. This could be due to the alteration of classical clinical manifestations and signs of TB
among HIV co infected patients [44]. On the other hand, patients suspected or tested HIV
positive delay to present themselves to HCF due to fear of stigma attached to the co-occurrence
of TB and HIV[14, 45, 46]. As a result the high mortality among HIV co infected TB patients is
partly explained by the delays to TB treatment [10, 47]. Those extra pulmonary cases patients are
more likely to delay seeking care compared to the pulmonary cases. A similar finding was also

reported form a study in northwest Ethiopia [29]. This could be due to the fact that extra



pulmonary cases manifest with less severe and non-specific symptoms that urge patients to

perceive the illness to be non-serious[48].

Patient’s perception and knowledge towards the TB disease and control activities do have impact
on the care seeking practices. The study revealed that patients with good knowledge towards the
TB disease and program are less likely to delay seeking care. Similarly, other studies have
reported lack of knowledge and mistrust of the TB program as a reason for delayed care seeking
[27, 49, 50]. In contrast, awareness and belief about TB’s curability is associated with longer
patients delay [12, 18]. These imply need for awareness creation towards the TB illness and its

control program to clear the paradox between the belief and longer delay.

The first consultation at HCF was made primarily (69.9%) at lower level public health care units
(health posts and health centers) and private clinics. This is consistent with a study in
Mediterranean countries that reported two thirds of patients first visited private sectors [50].
Nonetheless, diagnosis of TB was made primarily at hospital (61%) despite only few had made
first visit to the hospitals. As a result, majority of the cases had made more than one visit to
different HCFs until diagnosis. Similarly, studies from Uganda [18] and China [51]reported
significant number of patients had visited more than one HCF until diagnosis. Subsequent to the
missed opportunities during the repeated visits, diagnosis of TB had been made after a median of
22 days from the first visit to HCF. This is consistent with 21 days in a study from Amhara
Region in Ethiopia [21] but higher than 6 in Addis Ababa [24] and 9 days in Tigray, northern
Ethiopia [23]. The discrepancies could be due to the differences in accessibility to well equipped
HCFs and skilled providers usually situated in cities like Addis Ababa. The longer provider
delays due to the repeated visits portray high level of missed opportunities of early diagnosis that
could have increased infectious period of the cases and costs incurred by the patients and

households.

Longer provider delays had been reported among patients who first visited HCFs not providing
DOTS services including health posts and private clinics. This is consistent with a study from
Uzbekistan[42] and India [48].The higher provider delay at lower care units and private clinic

could be due to lack of supplies, guidelines and skilled providers that enhance adherence to the



national TB control program. In the current study, diagnosis of TB was mainly made at hospitals
despite many patients had made first visits at the lower public and private clinics. This depict
patients are being provided with unnecessary drugs and treatments at series of HCFs incurring
extra cost. Besides the cost incurred, medications at the repeated visits themselves lead to delays
to diagnosis and serious outcomes including drug resistance [52].0n the other hand, the lower
health care units and private clinics might lack proper logistics and skilled providers to timely
diagnose the cases. Hence expansions of the DOTS package to the lower and private clinic is
required to curb the prevailing long delays.

We found that patients delayed to seek care are also more likely to have delayed diagnosis and
treatment after they initiated care seeking. In contrast a study in Georgia [53] reported those
patients with increased patient delay are less likely to have prolonged diagnostic delay. The
discrepancy could be due to differences in measurement of the two delays. The higher odds of
provider delay among those delayed to seek care can be explained by patients use of different
forms of self-treatment and homemade remedies those might alter the manifestations of the TB
illness that pose difficulties in timely diagnosis [43, 53]. Those patients delayed to seek care
might have been ill for such long duration at which time productivity is compromised. Hence the
patients might be unable to cope with the costs required to have timely diagnosis even after
initiating the care seeking. In addition, the long ill days are also associated with more severe

disease at presentation [15] which hinders timely diagnosis[25].

Our study has several limitations. First the study was carried out on those cases ultimately sought
care and on treatment at the time of the study. Thus measurement of delays relied on patient self-
report which is liable to recall bias. We minimized this bias through interviewing patients soon
after diagnosis and helping them to recall using local events. Second, the assessment of patients’
knowledge towards the TB diseases and its control program might be influenced by the
information provided during treatment initiation. So this could have brought egg and chicken
dilemma as the knowledge or care seeking preceded one to other. Third, we studied only new
and adult cases so that the findings cannot be generalized to all forms of TB cases among all age
groups. Lastly our study lacked qualitative assessment of patients and health system those would

have supplemented the quantitative data. On the other hand, consecutive enrollment of cases that



minimized selection bias and triangulation of data sources from patient interview and chart
reviews could be mentioned as strength of the study. Finally, our study is valid and genralizable

to new adult cases in similar settings.

Conclusions

The study revealed that TB patients on DOTS in the study area have passed too long journey to
initiate anti TB treatment. Thus majority of the patients waited too long time to initiate care
seeking, diagnosis and commence the treatment. The patient and provider delays are positively
correlated and contributed nearly equally to the total delay. On the other hand, the elapsed too
long time until treatment initiation was accompanied by repeated visits to both formal and
informal care units where costs were incurred. This portrays high level of missed opportunities
of early diagnosis at different levels that would have reduced severity of illness among the cases,
transmission to the community and household impoverishment. The study further revealed the
patient, provider and total delays are attributed to the patient, disease and health system related
factors reflecting need for intervention at all levels. Therefore, intensified TB case finding as
early as possible involving the community, formal and informal providers is required to avert the
prevailing long journeys to initiate TB treatment. To this end, engagement of informal providers,
strengthening health care facilities capacity and community level awareness creation about the

disease and its control strategies may reduce the delays.
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Table 1 Sociodemographic characteristics of TB cases on directly observed short course treatment
(DOTY) in districts of southwestern Ethiopia, January to December 2015 (n=735)

Variable Frequency (%)
Gender Male 446(60.7)
Age(years) 18-34 503(68.4)
35-65 216 (29.4)
>65 16(2.2)
Marital status Never married 275(37.4)
Currently married 404(55)
Widowed/divorced 56(7.6)
Educational status  No formal education 212(28.8)
Completed elementary 389(53.0)
Secondary and above 134(18.2)
Occupation Employed 172(23.4)
Farming 216(29.4)
Unskilled work ° 51(6.9)
Dependants ° 296(40.3)
Religion Orthodox 300(40.8)
Muslim 104(14.1)
Catholic 4(0.5)
Protestant 314(42.7)
Traditional 13(1.8)
Residence Urban 369(50.2)
Rural 366(49.8)
Household size Mean/SD 4.3/2.1

2 Standard deviation "housemaid, daily laborer, ¢ students, house wife, ¢ father/ mother /husband/

wife/brother/sister/employer



Table 2: Health care seeking practices among new TB cases on directly observed short course therapy (DOTS), Southwestern
Ethiopia, January to December 2015 (n=735)

Variable Frequency (%)
Initial symptoms encountered Cough 563(76.6)
Night sweat 345(46.9)
Fever 300(40.8)
Loss of appetite 279(38)
Chest pain 267(36.3)
Weight loss 236(32.1)
Haemoptysis 144(19.6)
Others® 62(8.4)
First action to illness Visit HCF 596(81.1)
Self-treatment 98(13.3)
Visit holy water 26(3.5)
Consult traditional healer 15(2.0)
Perceived reason for not visiting  Thought illness limit by itself 97(65.1)
HCF first (n=149) Perceived long waiting time at HCF 37(24.8)
Perceived expensive service fee 37(24.8)
HCF too far 29(19.5)
Other ° 22(14.8)
First HCF visited Private clinic 260(35.4)
Health center 238(32.4)
Hospital 221(30.1)
Health post 16(2.2)
Source of advice/referral to visit ~ Self 472(64.2)
first HCF Parent/relative 280(38.1)
HEW® 32(4.4)
TB patient 30(4.1)
HIV care clinic 16(2.2)
Other* 31(4.2)
Travel time to first HCF visited ~ <=1hour 582(79.2)
>1hour 153(20.8)
Place TB diagnosis made Hospital 448(61.0)
Health center 188(25.6)
Private clinic 99(13.5)

2 neck swelling, head ache, joint pain, back pain, wound ,"HCF closed, mistrust health care provider, bad previous
experience at HCF, fear of HIV test and fear of TB diagnosis, ‘HEW= Health Extension worker(trained females

those provide household package of health care to household), “drug shop(13),holy water(14),traditional healer(4)



Table 3: Differences in median patient, provider and total delays among TB cases on DOTS, Southwestern Ethiopia, January

to December 2015

Patient delay Provider delay Total delay
Variable Median pvalue Median pvalue Median P value
Gender Male 25 0.9 22 09 54 0.7
Female 25 23 57
Type of TB Pulmonary positive 23 0.03 22 0.02 53  <0.001
Pulmonary negative 23 19 51
Extra pulmonary 29 26 67
HIV result Reactive 29 0.3 32 0.14 63 0.4
Non reactive 24 22 54
Residence Urban 23 0.3 22 0.6 52 0.9
Rural 28 23 56
Marital status Single 21 0.01 22 04 53 0.1
Married 27 22 55
Divorced/widowed 29 26 65
Educational Iliterate 26 0.04 18 0.03 48 0.14
status Primary 26 26 59
>=Secondary 21 20 50
First action Visited HF 22 <0.001 23 04 53 0.001
taken Other actions* 30 22 64
Travel time to <=1Hr 21 0.001 22 09 53 0.2
nearby HF >1Hr 29 23 58
Knowledge on Poor 29 0.002 22 08 57 0.1
TB Good 22 22 54
Occupation Employed 25 0.24 24 0.07 61 0.01
Farming 22 22 53
Unskilled work 31 35 91
Dependents 25 21 50
First visited Health Post 52 0.003 13 <0.001 78 0.04
HCF Hospital 22 17 42
Health center 29 19 55
Private clinic 23 30 62
Visited >1IHCF  Yes 27 0.87 31 <0.001 63  <0.001
NO 23 14 41
Place TB HC 30 0.002 18  0.005 54 0.3
diagnosis made  Hospital 21 23 52
Private clinic 26 29 61

*self treatment, consult traditional healer, used holy water



Table 4 Factors associated with patient delay among TB patients on DOTS, southwestern Ethiopia January to December 2015

Variable Patient delay Crude Odds ratio Adjusted Odds ratio
(COR) 95% ClI (AOR) 95%ClI
Yes n(%) No n(%)
Age 1.01(0.99,1.02) 1.01(1.001,1.03)*
Educational Iliterate 89(42.0) 123(58.0) 1.00 1.00
status Completed primary ~ 215(55.3) 174(44.7)  1.05(0.75,1.47) 1.23(0.85,1.78)
Secondary and above  63(47.0) 71(53.0 0.92(0.59,1.42) 1.27(0.77,2.1)
Type of TB Pulmonary positive 175(47.9) 190(52.1) 1.00 1.00
Pulmonary negative  104(47.7) 114(52.3)  0.95(0.68,1.32) 0.93(0.65,1.33)
EPTB 91(59.9) 61(40.1)  1.51(1.03,2.21) 1.54(1.03,2.29)*
HIV status Positive 41(60.3) 27(39.7)  1.52(0.92,2.52) 1.80(1.05,3.1)
Negative 329(50.7) 338(49.3) 1.00 1.00
First action to Self treatment 60(61.2) 38(38.8) 1.84(1.19,2.85) 1.72(1.07,2.75)*
Hliness Traditional care 11(73.3) 426.7)  3.21(1.01,10.2) 2.98(0.91,9.72)
Holy water 18(69.2) 8(30.8) 2.2(0.96,5.03) 2.01(0.86,4.67)
Consult HCP 281 315 1.00 1.00
First visited HCF  Health post 13(81.3) 3(18.8) 1.00 1.00
Health center 130(54.6) 108(45.4) 0.26(0.07,0.95) 0.25(0.07,0.94)*
Hospital 98(44.3) 123(55.7)  0.18(0.0,0.64) 0.17(0.05,0.64)*
Private clinic 129(49.6) 131(50.4)  0.22(0.06,0.79) 0.22(0.06,0.81)*
Travel time to <=lhour 205(46.9) 232(53.1) 1.00 1.00
first HCF >1hour 165(55.4) 133(44.6) 1.37(1.02,1.84) 1.37(1.01,1.88)*
Knowledge Good 264(48.4) 281(51.6) 0.77(0.55,1.07) 0.67(0.46,0.98)*
towards TB Poor 106(55.8) 84(44.2)  1.00 1.00

*statistically significant at p<0.05



Table 5 Factors associated with provider delay among TB patients on DOTS southwest Ethiopia, January to December 2015

Variable Provider delay COR( 95% CI) AOR( 95%Cl)
Yes n(%) No n(%)

Type of TB Pulmonary positive ~ 182(49.9) 183(50.1) 1.00 1.00
Pulmonary negative  10347.2) 115(52.8)  0.9(0.64,1.26) 0.87(0.60,1.25)
Extra pulmonary 82(53.9) 70(46.1)  1.18(0.81,1.72) 1.08(0.72,1.62)

HIV status  Positive 39(57.4) 29(42.6)  1.38(0.84,2.30) 1.33(0.78,2.27)
Negative 328(49.2)  339(50.8) 1.00 1.00

First action Self treatment 44 (44.9) 54(55.1) 0.81(0.53,1.25) 0.75(0.47,1.19)

to illness Traditional care 9(60.0) 6(40.0) 1.5(0.53,4.27) 1.19(0.47,3.51)
Holy water 16(61.5)  10(385)  1.6(0.71,3.58) 1.28(0.55,2.99)
Consult HCP 298(50.0)  298(50.0) 1.00 1.00

First visited DOTS center 203(44.2) 256(55.8) 1.00 1.00

HCF Non DOTS 164(59.4)  112(40.6) 1.85(1.36,2.50) 1.42(1.01,2.00)*

Number of 1 233(62.0)  143(38.0) 2.77(2.05,3.73) 2.34(1.69,3.24)*

visited HCF 133(37.2)  225(62.8) 1.00 1.00

Patient delay  Yes 213(57.6) 157(42.4)  1.80(1.36,2.50) 1.81(1.33,2.50)*
No 154(42.2)  211(57.8) 1.00 1.00

HCP=Health Care Provider, *statistically significant at p<0.05



Table 6 Factors associated with total delay among TB patients on DOTS, southwest Ethiopia January to December 2015

Variable Total delay Crude Odds ratio Adjusted Odds ratio
(COR) 95% ClI (AOR) 95%Cl
Yes No
Residence Urban 180(48.9)  188(51.1) 1.00 1.00
Rural 185(50.4)  182(49.6)  1.06(0.80,1.42) 1.26(0.90,1.77)
Educational Iliterate 96(45.3) 116(54.7)  1.00 1.00
status Completed 206(53.0) 183(47.0)  1.36(0.97,1.90)  1.41(0.95,2.10)
primary
Secondary  and 63(47.0)  71(53.0)  1.07(0.69,1.65) 1.27(0.74,2.17)
above
Type of TB Pulmonary 175(47.9)  190(52.1)  1.00 1.00
positive
Pulmonary 101(46.3)  117(53.7)  0.94(0.67,1.31) 0.95(0.67,1.36)
negative
Extra pulmonary 89(58.6) 63(41.4) 1.55(1.05,2.25) 1.60(1.07,2.38)*
HIV status Positive 38(55.9) 30(44.1) 1.32(0.80,2.18) 1.36(0.79,2.35)
Negative 327(49.0)  340(51.0)  1.00 1.00
First action to Self treatment 49(50.0) 49(50.0) 1.09(0.71,1.67) 0.91(0.58,1.43)
Hliness Traditional care  12(80.0)  3(200)  4.36(1.22,15.63)  3.72(101,13.77)*
Holy water 19(73.1) 7(26.9) 2.96(1.23,7.15) 2.73(1.11,6.7)*
Consult HCP 285 311 1.00 1.00
Travel time to <=lhour 210(48.1) 227(519) 1.00 1.00
nearby HCF 51 pour 155(52.0) 143(48.0) 1.17(0.87,0157)  1.27(0.93,1.74)
Type of first DOTS center 208(45.3)  251(54.7) 1.00 1.00
visited HCF Non DOTS 157(56.9)  119(43.1)  1.59(1.18,2.15)  1.63(1.19,2.24)*
Knowledge Good 269(49.4)  276(50.6)  0.95(0.68,1.33) 0.89(0.6,1.29)
towards TB Poor 96(50.5)  94(49.5) 1 1
Visited more Yes 224(59.6)  152(40.4)  2.25(1.68,3.03) 2.12(1.53,2.95)*
thanone HCF N 141(39.4)  217(60.6)  1.00 1.00
Marital status Married 201(49.8) 203(50.2) 1.00 1.00
Single 131(47.6)  144(52.4)  0.92(0.67,1.25) 0.80(0.55,1.15)
Divorced/widowed 33(58.9)  23(41.1)  1.45(0.82,2.55) 1.32(0.72,2.41)
Occupation Employed 89(51.7) 83(48.3) 1.00 1.00
Farming 103(47.7)  113(52.3)  0.85(0.57,1.27) 0.83(0.51,1.34)
Unskilled work 36(70.6)  15(29.4)  2.24(1.14,4.38) 2.31(1.15,4.6)*
Dependents 137(46.3)  159(53.7)  0.80(0.55,1.17) 0.87(0.57,1.33)

*statistically significant at p<0.05
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Abstract

Background: Financial burden on tuberculosis (TB) patients results in delayed treatment and poor compliance. We
assessed pre- and post-diagnosis costs to TB patients.

Methods: A longitudinal study among 735 new TB cases was conducted from January 2015 through June 2016 in
10 woredas (districts) of southwestern Ethiopia. Direct out-of-pocket, payments, and lost income (indirect cost) were
solicited from patients during the first 2 months and at the end of treatment. Thus, we ascertained direct medical,
nonmedical, and indirect costs incurred by patients during pre- and post-diagnosis periods. We categorized costs
incurred from onset of illness until TB diagnosis as pre-diagnosis and that incurred after diagnosis through
treatment completion as post-diagnosis. Pre- and post-diagnosis costs constitute total cost incurred by the patients.
We fitted linear regression model to identify predictors of cost.

Results: Between onset of illness and anti-TB treatment course, patients incurred a median (inter-quartile range (IQR)) of
USS$201.48 (136.7-318.94). Of the total cost, the indirect and direct costs respectively constituted 70.6 and 29.4%. TB patients
incurred a median (IQR) of US$97.62 (643-184.22) and US$93.75 (56.91-141.54) during the pre- and post-diagnosis periods,
respectively. Thus, patients incurred 53.6% of the total cost during the pre-diagnosis period. Direct out-of-pocket expenses
during the pre- and post-diagnosis periods respectively amount to median (IQR) of US$21.64 (10.23-48.31) and US$35.02
(0-70.04). Patient delay days (p < 0.001), provider delay days (p < 0.001), number of healthcare facilities visited until TB
diagnosis (p < 0.001), and TB diagnosis at private facilities (p = 0.02) independently predicted increased pre-diagnosis cost.
Similarly, rural residence (p < 0.001), hospitalization during anti-TB treatment (p < 0.001), patient delay days (p < 0.001), and
provider delay days (p < 0.001) predicted increased post-diagnosis costs.

Conclusion: TB patients incur substantial cost for care seeking and treatment despite “free service” for TB. Therefore,
promoting early care seeking, decentralizing efficient diagnosis, and treatment services within reach of peoples, and
introducing reimbursement system for direct costs can help minimize financial burden to the patient.
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Background

Tuberculosis (TB) remained among the major global
public health problems. In 2015, an estimated 10.4
million cases and 1.4 million deaths occurred globally.
The African Region constitutes 28% of the global cases
and the most severe burden relative to population (281
cases per 100,000 people) [1]. TB morbidity and mortality
pose an enormous economic burden to patients, household,
and society. Each year, a TB patient loses on average 3 to
4 months of work and up to 30% of household earnings [2].

Efforts to control TB have three distinct, but overlap-
ping humanitarian, public health, and economic dimen-
sions. The efforts imply timely diagnosis and treatment
of patients and reduction of costs due to TB [3]. The lat-
est TB control strategy, End TB, underlined the need for
universal access to health services without financial
hardship, social protection for income replacement, and
support in the event of illness [4]. Accordingly, a global
target has been set to have no TB-affected family facing
catastrophic costs due to TB by 2020 [4, 5]. Costs in-
curred by a TB patient include either direct or indirect
costs. The direct costs comprise out-of-pocket expenses
for medical and nonmedical services whereas the indir-
ect costs constitute foregone income because of lost
workdays [6].

Despite the free TB diagnosis and treatment, TB
patients and families incur high direct and indirect costs
due to TB illness [5]. Systematic reviews across low- and
middle-income countries showed mean total costs of TB
ranging from fewer than I$1 to 1$8198 [5, 7]. The review
further reported indirect and direct costs incurred for
TB care respectively constituted 60 and 40% of the total
cost [5]. Studies also reported that seeking care and
treatment of TB costs a median of United States of
America Dollar (US$) 592 in Nigeria [8] and mean cost
of US$108.4 in Yemen [9] per household. The high cost
of TB care seeking and treatment result in delays to
diagnoses [10, 11] and poor outcome [12, 13]. The poor
outcome lead to development of drug resistant TB [14]
that require much higher cost of care [15].

Implementation of global TB control strategies in
Ethiopia have led to improvements in access to TB care,
decline in TB morbidity, and mortality [16]. Nonethe-
less, Ethiopia belongs to the 14 TB, TB/human immuno-
deficiency virus (HIV), and multi-drug resistant (MDR)
TB high-burden countries [1]. Out of a total US$47.8
million spent for TB control in 2008, household out-of-
pocket expenses constituted 62% [17]. A cost and epi-
demiological modelling in Ethiopia, showed out-of-
pocket medical cost for TB amounted to US$49 per pa-
tient that led households to fall below poverty line [18].
A study in Tigray, Northern Ethiopia from patient per-
spective reported median cost incurred for care seeking
to be US$16 [19]. A community randomized trial using
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societal perspective in southern Ethiopia revealed a suc-
cessful treatment of a smear-positive patient costs
US$158.9 at a health facility compared to that within the
community (US$61.7) [20].

It is important to understand the financial burden of
TB patients to adapt and realize a global target of having
no households incurring catastrophic costs because of
TB [1]. However, only few studies exist in Ethiopia,
those dealt on the financial burden of TB patients. The
few studies dealt on cost of care seeking and diagnosis
[19] or cost of treatment [20] but not both. The studies
were conducted during the 8 months of treatment regi-
men. However, the current 6-month regimen requires
frequent visits (daily to weekly) to health facilities
throughout the course of treatment [21]. Furthermore,
none of the studies analyzed cost predictors across the
continuum of care. Generally, evidences on financial
burden posed to TB patients across the pathways to
treatment are limited in Ethiopia. Therefore, we studied
costs incurred by TB patients across the pre- and post-
diagnosis periods including cost drivers in districts of
southwestern Ethiopia.

Methods

Study setting and design

A longitudinal study among new TB cases on Directly
Observed Treatment Short course (DOTS) was carried
out from January 2015 through June 2016. We included
14 public healthcare facilities (three hospitals and 11
health centers) from 10 woredas (an administrative unit
equivalent to district) in three zones (an administrative
structure that oversees woredas and report to regional
states). The zones, Bench Maji, Kaffa, and Sheka, are
among the 15 zones in Southern Nations Nationalities
and Peoples Region (SNNPR). The zones are located at
the southwestern border of the region where an
estimated 2,064,102 people reside [22]. The zones are
organized into four town administrations and 26
woredas. During the study, three hospitals and 65 health
centers were providing TB DOTS [23].

Diagnosis and treatment for all forms of TB in
Ethiopia is according to a national guidelines [21, 24]
that specify case definitions, diagnostic, and treatment
standards. Diagnosis based on sputum microscopy, spu-
tum follow-up test, and anti-TB drugs are free of charge
in all public and selected private facilities. Since the end
of 2011, all forms of new TB cases are treated for
6 months with combination of rifampicin (R), isoniazid
(H), pyramidal (Z), and ethambutol (E) for the first
2 months (intensive phase) (2RHZE) followed by rifam-
picin (R) and isoniazid (H) for 4 months (4RH). Thus,
patients need to visit a DOTS center daily and weekly
during intensive and continuation phase treatments,
respectively.
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Sample size and sampling

The sample size needed for the study was calculated
using STATA V13 considering a mean (SD) patient cost
of care seeking of US$29(14) [19] to detect a US$5 dif-
ference which revealed 250 cases. This study is part of a
doctoral dissertation aimed at assessing time delays,
cost, and outcomes of TB patients on DOTS. Thus,
among the sample sizes calculated for each objective of
the dissertation, which required for assessing predictors
of delay, 802 cases was the largest. Since similar cases
were studied for all the objectives, the largest sample,
802 cases was used for this study.

We selected the region (SNNPR) and zones (Bench
Maji, Kaffa, and Sheka) conveniently. Considering the
available resources and representativeness, we decided
to study 10 woredas of the three zones. Thus, through
proportional allocation, we determined the number of
woredas from each zone. Considering the number of TB
cases notified in the preceding year to the study time,
we selected the woredas from each zones. Then, all pub-
lic health facilities providing diagnosis and treatment of
TB in the selected woredas were included for the study.
We included 14 health facilities (three hospitals and 11
health centers). Therefore, we allocated the 802 cases
proportionally to the zones, woredas, and health facilities
based on their preceding year TB case notification. Finally,
successive consenting cases were enrolled until the
required sample reaches. Those new cases, older than
18 years and on intensive phase treatment, were included
and those on continuation phase, transferred to other
treatment center, lost to follow-up, and died before the
enrollment were excluded from study.

Data collection

Data were collected using structured questionnaire
(Additional file 1) adapted from the tool to estimate TB
patients’ cost developed by the WHO and other partners
[6]. Similarly, data abstraction checklist was prepared to
extract data from the standard unit TB register. The
questionnaire was translated in to the national language
(Ambharic) to ease the understanding among both the
data collectors and participants. Then, 10 diploma
graduate nurse data collectors and three master holder
supervisors were recruited and trained for 3 days. The
training included the basics of TB control, details of
questionnaire, data abstraction, interviewing techniques,
and pretest of the tool at health facilities not included in
the study. Finally, eligible cases were traced from the
unit TB register, and face-to-face interview was held
within the intensive phase and end of treatment. The
first interview-included patients’ sociodemographic,
healthcare-seeking practices, and costs incurred until TB
diagnosis (pre-diagnosis cost). The follow-up interview
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inquired costs incurred after the diagnosis of TB
through completion of the treatment (post-diagnosis
cost).

Cost ascertainment

Cost data were ascertained from patient perspective
using prevalent approach that estimate financial burden
of an illness to patients at specified period of time [25].
So costs incurred by patients for care seeking and treat-
ment of TB were collected at two-time points, during
the first 2 months of treatment and at the end of the
treatment. Both direct out-of-pocket expenses (for
medical and nonmedical services) and indirect costs
were measured. Direct costs consisted of out-of-pocket
charges for medical services (consultation, drugs, labora-
tory tests, X-ray, and hospitalization) and nonmedical
services (transportation, meal, and accommodation)
while visiting healthcare facilities.

Direct out-of-pocket patient expenses during the pre-
diagnosis period (incurred from onset of illness to treat-
ment initiation) were determined by asking patient
expense at each visit for consultation, laboratory tests,
drugs, transportation, meals, and lodging. In the same
way, post-diagnosis direct costs (incurred from initiation
to completion of the prescribed treatment) were measured
by inquiring patients’ medical and nonmedical expenses
during visits for anti-TB treatment. The number of visits
for the pre-diagnosis period was solicited from patients,
and post-diagnosis visits were taken from attendance
records on a unit register. Thus, transportation cost was
calculated by multiplying the number of visits with the fee
per trip.

The indirect costs were estimated using the human
capital approach. Patients were requested to estimate
time lost due to sickness and visits for consultation,
hospitalization, drug collection, and trip journey. The
time spent second or minute were converted to hours
and then to days at an average of eight working hours in
a day (8 h=1 day). Finally, the number of days was
multiplied by an average daily wage rate of US$2.43 = 50
Ethiopian Birr for those unemployed and daily rate
calculated from their gross monthly salary for those
formally employed. Monthly income of formally
employed cases was inquired from patients by asking
their monthly salary. For self-employed, self-estimated
average monthly earning was used to calculate daily rate.
An average wage rate estimated by the social affair
offices was used for unemployed cases.

For cost items with no charge, it was recorded as
zero. All the costs were inquired in local currency,
Ethiopian Birr (ETB), and then converted into US
dollars (US$) using the average exchange rate of
(US$1 =20.56 ETB) during January through December
2015 [26].
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Data management

Data were entered into EpiData v3.1 then exported to
SPSS version 21 for cleaning and then to STATA 13 for
analysis. The data were described using frequency, pro-
portions, mean (standard deviation), and median (inter-
quartile range), and normality of the cost data were
checked using plots (Q-Q plots and/or histograms) or
Kolmogorov-Smirnov test. The cost data were right
skewed and became log normal upon log transformation
to base 10. Hence, all the statistical tests were done with
the lognormal data and reported by back transforming
to its anti-log.

Proportion and mean differences across categorical
variables were tested using chi-square and independent ¢
tests respectively. Associations between continuous
variables were tested with simple correlation. Mean
difference between pre- and post-diagnosis costs were
tested with paired ¢ test. Finally, simple and multiple
linear regression models were fitted to identify predic-
tors of pre- and post-TB diagnosis costs. Assumptions
and fitness for the linear regression model were assessed
and ensured. In all the statistical tests, significance was
judged at p < 0.05.

Ethical issues

The Institutional Review Board of the College of Health
Sciences at Addis Ababa University approved the study
protocol. Therefore, patients consented in written for the
interview and clinical records of patients were retrieved
upon permission from the respective health facilities.

Operational definitions
Patient delay is days elapsed between onsets of illness to
the first formal healthcare seeking.

Health system/provider delay is the number of days
spent between the first consultations to initiation of
treatments.

Total delay is the number of days elapsed since onset
of illness to anti-TB treatment initiation.

Medical cost is costs incurred for medical services
including consultation, laboratory tests, drugs other than
anti-TB, X-ray, and related services.

Nonmedical cost is costs incurred for transportation,
accommodation, meal, and related services while seeking
care for TB and visiting to collect anti-TB drugs.

Direct cost is out-of-pocket patient expenses for
medical or nonmedical services while seeking care,
diagnosis, and treatment for TB.

Indirect cost is lost earning because of inability to work
or lost workdays while traveling to seek care, diagnosis,
and treatment for TB.

Pre-diagnosis cost is the cost incurred since onset of
illness until anti-TB treatment initiation.
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Post-diagnosis cost is the cost incurred since the beginning
up to the completion of anti-TB treatment.

Total cost is both direct and indirect costs incurred for
care seeking, diagnosis, and treatment of TB.

Results

A total of 735 TB cases were enrolled of which 627(85.3%)
completed the follow-up. Those lost included 29(3.9%)
deaths, 36(4.9%) transferred to other treatment centers,
5(0.7%) treatment failure, and 38(5.2%) lost to follow-up.
Nonetheless, there were no statistical significant differ-
ences with the proportions of the attributes across the
baseline and end line surveys (Table 1). The median age
(inter-quartile range (IQR)) of the cases during enrollment
(baseline) was 27(20-37) years. Of the cases enrolled, 53
and 29.4% completed elementary school and are involved
in farming, respectively. The mean (+SD) of size and
median annual income of the households were 4.3(+ 2.1)
and US$466.93, respectively.

Care-seeking pathways

TB patients first visited a healthcare facility after a median
of 25 days from onset of illness (patient delay). Thus, 35.4
and 32.4% of the cases first visited private clinics and public
health centers, respectively (Table 2). The rest of the cases
first visited hospitals (30.1%) and health posts (2.1%). TB
diagnosis of 448(61%) cases was made at a hospital, and for
244(33.2%), the diagnosis was made at the first visited
health facility. Diagnosis of 491(66.8%) were reached after
an average (+SD) of 3.6(+ 2.4) visits to an average (+SD) of
2.2(+ 1.2) healthcare facilities (HCF). Since the first consult-
ation, a median of 22 days had been elapsed to initiate anti-
TB treatment. Among the cases, 586(79.7%) had pulmonary
TB and 362(49.3%) were diagnosed clinically. All of the
cases were offered HIV screening test of whom 68 (9.3%)
tested positive, 95% CI (7.2—11.3%).

Pre-diagnosis cost

Until diagnosis of TB, patients incurred a median (IQR)
cost of US$97.6 (56.4-184.2) (Table 3). Direct cost
amount to median (IQR) US$21.64 (10.23-48.31) and
constitute 25.6% (Fig. 1) of the total pre-diagnosis costs.
Patients had lost median (IQR) of 24.7(15.1-48.4) work-
days until diagnosis of TB that corresponded to median
(IQR) US$64.45 (39.8—128.8) income loss.

The pre-diagnosis cost was positively correlated with
patient (y=0.32, p <0.001), provider (y =0.64, p <0.001)
and total delays (y=0.68, p<0.001), and the number of
HCF visited until diagnosis (y=0.42, p<0.001). The
mean pre-diagnosis cost was significantly different
across the types of TB (F = 10.03, p <0.00), type of first
visited HCF (p=0.002), HCF where diagnosis was
made (p<0.001), and mode of diagnosis (p=0.001)
(Additional file 2: Table S1).
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Table 1 Sociodemographic characteristics of TB cases in districts of southwestern Ethiopia, January to December 2015
Variable Baseline (n=735) End line (n=627) P value
n(%) n(%)
Gender Female 288(39.2) 244(38.9) 09
Age(years) 18-34 503(684) 431(68.7) 0.9
35-65 216 (294) 183(29.1) 08
> 65 16(2.2) 13(2.1) 0.89
Marital status Never married 275(37.4) 235(37.5) 0.97
Currently married 404(55) 342(54.5) 0.85
Widowed/divorced 56(7.6) 50(8) 0.78
Educational status No formal education 212(28.8) 176(28.1) 0.77
Completed elementary 389(53) 340(54.2) 0.66
Secondary and above 134(18.2) 111017.7) 08
Occupation Employed 172(23.4) 147(23.4) 1.00
Farming 216(29.4) 188(30.0) 0.81
Unskilled work® 51(6.9) 43(6.9) 1.00
Dependents® 296(40.3) 249(39.7) 0.82
Residence Urban 369(50.2) 313(49.9) 0.94
Rural 367(49.9) 314(50.1) 0.74
Household main income earner Self 370(50.3) 310(49.4) 0.74
Other® 365(49.7) 317(50.6) 0.8
Household income <US$466.93 288(50.6) 242(50.3) 0.9
> US$466.93 281(49.4) 239(49.7) 09

“Housemaid, daily laborer
bStudents, housewife
“Father/mother/husband/wife/brother/sister/employer

In a multiple regression patient and provider delays,
being clinically diagnosed, TB diagnosis at private fa-
cilities and the number of visited healthcare facilities
independently predicted higher mean pre-diagnosis
costs (Table 4). Every single patient and provider
delay days each increased the mean pre-diagnosis cost
by 0.5%. Those patients’ diagnosed clinically incurred
11% higher mean pre-diagnosis costs compared to
those diagnosed bacteriologically. Similarly, patients
diagnosed at private HCFs incurred 18% higher mean
pre-diagnosis cost compared to those diagnosed at
public HCFs.

Post-diagnosis cost

After the diagnosis of TB, patients incurred a total me-
dian (IQR) of US$93.75 (56.9-141.54) until the comple-
tion of the treatment (Table 3). The direct cost
amounted to a median (IQR) of US$35.02 (0-70.04) and
constitutes 35.9% (Fig. 1) of the total post-diagnosis cost.
During the treatment, TB patients had lost a median
(IQR) of 21(13-35.3) workdays that corresponded to a
median (IQR) of US$51.0 (34.6-97.0) income loss (in-
direct cost). Thus, significantly lower medical and in-
direct costs and higher nonmedical costs were

incurred during the post-diagnosis period compared
to the pre-diagnosis. The post-diagnosis cost was
positively correlated with patient (y=0.20, p <0.001)
and provider (y=0.23, p <0.001) delays.

In the multiple regression analysis, being a rural resi-
dent, having a travel time beyond 1 h to the treatment
center, being admitted for anti-TB treatment, patient
and provider delays independently predicted higher
mean post-diagnosis cost. On the other hand, com-
pleting primary and higher educational status and
being treated at a hospital predicted lower mean
post-diagnosis costs (Table 5). Thus, being a rural
resident was associated with an increase in mean
post-diagnosis cost by 48% compared to those being
urban residents. Every patient and provider delay
days increases the mean post-diagnosis cost by 0.3
and 0.2%, respectively. Those patients hospitalized
for anti-TB treatment had more than twofold higher
mean post-diagnosis cost compared to those patients
never hospitalized for anti-TB treatment. Patients
who followed their course of anti-TB treatment at
hospitals had about 18% lower mean post-diagnosis
cost compared to those who received the anti-TB
treatment at health centers.
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Table 2 Care-seeking pathways and clinical characteristics of TB cases on treatment in districts of southwestern Ethiopia, January to

December 2015

Variable Baseline (n=735) End line (n=627) P value
n(%) n(%)
Action to illness before visiting HCF None 586(79.7) 497(79.3) 0.85
Took action® 149(20.3) 130(20.7) 0.85
First visited HCF DOTS center 459(62.5) 387(61.7) 0.85
Non-DOTS 276 (37.5) 240(38.3) 0.76
Diagnosis made HCF Public 636(86.5) 537(85.6) 0.76
Private 99(13.5) 90(14.4) 0.70
Type of TB Pulmonary positive 373(50.7) 320(51.0)) 0.90
Pulmonary negative 213(29.0) 176(28.1) 0.70
Extra pulmonary 149(20.3) 131(20.9) 0.70
Mode of diagnosis Bacteriological 373(50.7) 319(50.9) 0.90
Clinical 362(49.3) 308(49.1) 0.90
Treatment center Health center 469(36.2) 408(65.1) 0.70
Hospital 266(63.8) 219(34.9) 0.70
Travel time to treatment center <1h 437(59.5) 373(59.5) 1.00
>1h 298(40.5) 254(40.5) 1.00
Hospitalized for treatment Yes 19(2.6) 15(2.4) 040
HIV co-infection Yes 68(9.3) 46(7.3) 0.10
Patient delay Median (IQR) days 25((15-36) 23(14-34) 0.20
Provider delay Median (IQR) days 22(9-48) 20(8-48) 040
Total delay Median (IQR) days 55(32-100) 52(31-93) 0.50

Self-treatment, consult traditional healer, used holy water

Total cost of TB care seeking and treatment

Total costs incurred by patients for care seeking, diagnosis,
and treatment amount to a median (IQR) of US$201.48
(136.70-318.94) (Table 3). Pre- and post-diagnosis costs re-
spectively constituted 53.6 and 46.4% of the total cost. Total
direct cost constituted 29.4% (Fig. 1) of the total cost and
amounted to a median (IQR) of US$59.58 (29.43-113.81).
Drugs other than anti-TB and diagnostic tests (laboratory

or imaging tests) corresponded to 49.7 and 44.6% of the
total medical costs, respectively. During the care seeking
and treatment visits, patients had totally lost a median
(IQR) 51.7 (32.0-80.8) workdays that corresponded to a
median (IQR) of US$127.68 (78.43-201.85) income loss
(indirect cost). Out of the total forgone income due to the
TB illness, the loss due to lost workdays following care-
seeking visits amounted to a median (IQR) of US$18.02

Table 3 Distribution of TB patient costs across cost categories and periods in districts of southwestern Ethiopia, January to December 2015

Cost category Cost period

Pre-diagnosis (US$)

Post-diagnosis (USS) Total (USS)

44 (323, 60) 8.75 (7.85, 9.75)

Medical Mean (95% Cl) 8.56 (7.68, 9.54)
Median (IQR) 10.72 (4.58, 23.76)
Nonmedical Mean (95% Cl) 10.08 (8.99, 11.30)
Median (IQR) 8.27 (1.61,24.32)
Total direct Mean (95% Cl) 2146 (1965, 23.43)
Median (IQR) 21,64 (10.23, 4831)
Indirect Mean (95% Cl) 75.62 (70.68, 80.90)
Median (IQR) 64.45 (39.82, 128.80)
Total Mean (95% Cl) 108.0 (101.31, 115.11)
Median (IQR) 97.62 (5643, 184.22)

0(0)
43.27 (3832, 48.23))
35.02 (0-70.04)
43.80 (38.82, 48.78)
35.02 (0-70.04)
75.20 (69.14, 81.26))
51.07 (34.65, 93.02)
117.0 (11047, 123.87)
(

93.75 (56.91, 141.54)

11.19 (4.73-24.08)
64.1 (58.34, 69.9)
37.11 (1435, 85.12)
84.82 (77.92,91.72)
59.58 (2943, 113.81)
140.31 (132.35, 148.74)
127.68 (7843, 201.85)
244.71 (22945, 260.98)
20148 (136.7, 318.94)
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B Medical

Pre-Diagnosis

B Non medical

Post Diagnosis

M Indirect

Total

Fig. 1 Distribution of TB patient costs across pre and post diagnosis periods in districts of southwestern ethiopia January 2015 to June 2016

(11.35-30.85) that constitutes 28.4% of the total indirect
cost. For 471/569 (82.8%) of the cases, the total cost repre-
sents more than 10% of their estimated household annual
income.

The mean total cost is significantly different across the
types of TB (F =3.68, p =0.03), action taken before HCF

visit (p = 0.01), travel time to treatment center (p = 0.001),
and hospitalization for anti-TB treatment (p =0.005)
(Additional file 2: Table S1). In multiple regression, rural
residence, travel time to treatment center beyond 1 h,
action taken before HCF visit, hospitalized for anti-TB
treatment, number of visited HCEF and patient and

Table 4 Predictors of pre-diagnosis cost among TB cases on treatment in districts of southwestern Ethiopia January to December 2015

Variable Mean(SD) (USS) Unadjusted exp.” P value Adjusted exp.” P value
coefficient (95% Cl) coefficient (95% Cl)

Gender Male 112.62(0.12) Ref. Ref.

Female 101.25(0.11) 0.90(0.79, 1.02) 0.1 0.94(0.86, 1.03) 0.20
HIV result Positive 131.2(0.13) 1.24(0.98, 1.55) 0.07 1.16(0.99, 1.36) 0.06

Negative 106.02(0.11) Ref. Ref.
Mode of diagnosis Bacteriological 97.00(0.11) Ref. Ref.

Clinical 121.08(0.12) 1.25(1.10, 1.42) 0.001 1.08(0.99, 1.18) 0.09
Residence Urban 11461(0.12) Ref. Ref.

Rural 102.13(0.1) 0.89(0.78, 1.01) 0.07
Patient delay“(days) 1.006(1.005, 1.006) <0.001 1.005(1.004, 1.01) <0.001*
Provider delay“(days) 1.006(1.005, 1.01) <0.001 1.005(1.004, 1.01) <0.001*
Action before HCF visit None 106.72(0.12) Ref. Ref.

Took action® 11341(0.11) 1.23(1.07, 1.41) 0.03 1.15(1.03, 1.28) 0.01
First visited HCF DQOTS center 99.97(0.11) Ref. Ref.

Non-DOTS center 122.57(0.11) 1.23(1.07, 1.40) 0.002 1.01(091, 1.11) 08
TB diagnosed HCF Public 101.78(0.11) Ref. Ref.

Private 153.88(0.13) 1.5(1.26, 1.81) <0.001 1.18(1.03, 1.34) 0.02%
Number of HCF visited until diagnosisb 1.40(1.34, 1.47) <0.001 1.18(1.13, 1.23) <0.001*

*Statistically significant at p < 0.05

“Exponent to the power of 10

PAdjusted for all the variables listed in the table

“Variable treated as continuous

dSelf-treatment, used holy water, consult traditional healer
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Table 5 Predictors of post-diagnosis cost among TB cases on treatment in districts of southwestern Ethiopia January to December 2015

Variable Mean(SD) Unadjusted exp® P value Adjusted exp® P value
coefficient (95% Cl) coefficient (95% Cl)
Gender Male 119.73(0.1) Ref. Ref.
Female 12.51(0.1) 0.94(0.83, 1.06) 03 0.92(0.83, 1.02) 0.07
Residence Urban 94.02(0.11)
Rural 154.7(0.08) 1.64(1.48, 1.83) <0.001 1.48(1.34, 1.64) <0.001*
Educational status [lliterate 137.15(0.09) Ref Ref
Primary 117.35(0.09) 0.86(0.74, 0.98) 0.03 0.87(0.77, 0.97) 0.02*
Secondary and above 97.79(0.08) 0.71(0.60, 0.84) < 0.001 0.83(0.72, 0.95) 0.01*
HIV result Positive 123.52(0.1) 1.06(0.88, 1.28) 05 1.13(0.97, 1.30) 0.1
Negative 16.20(0.1) Ref. Ref.
Mode of diagnosis Bacteriological 118.25(0.1) Ref. Ref.
Clinical 15.82(0.1) 0.98(0.87, 1.10) 0.7 0.96(0.87, 1.05) 03
Treatment center Hospital 103.05(0.1) 0.78(0.70, 0.88) <0.001 0.82(0.74, 0.90) <0.001*
Health center 43(0.1)
Travel time to treatment center >1h 105.7(0.08) 1.37(1.22, 1.55) <0.001 1.09(1.02, 1.21) 0.03*
<1h 145.14(0.09) Ref. Ref.
Patient delay® 1.003(1.002, 1.004) < 0.001 1.003(1.001, 1.003) <0.001*
Provider delay® 1.002(1.001, 1.003) < 0.001 1.002(1.001, 1.002) <0.001*
Action before HCF visit None 111.85(0.11) Ref. Ref.
Took action® 137.34(0.1) 1.23(1.07, 141) 0.003 1.08(0.98, 1.28) 0.1
TB diagnosed HCF Public 116.37(0.1) Ref.
Private 121.27(0.1) 1.04(0.87, 1.24) 05 0.95(0.83, 1.09) 0.5
Hospitalized for treatment Yes 240.82(0.1) 2.13(1.61, 2.80) <0.001 2.3(1.84, 2.88)
<0.001*
No 113.3(0.1) Ref. Ref.

*Statistically significant at p < 0.05

“Exponent to the power of 10

PAdjusted for variables in the table

“Variable treated as continuous

dSelf-treatment, used holy water, consult traditional healer

provider delays all independently predicted increased mean
total patient cost of TB care (Additional file 2: Table S2).
The mean total cost incurred by patients who are rural
residents is about 24% higher than that by urban residents,
adjusted exp. coefficient (AeC) (95% CI) 1.24 (1.13, 1.4).
Similarly, every patient and provider delay day predicts
about 0.3% each AeC (95% CI) 1.003(1.002—1.004) incre-
ment in mean total patient cost. Those patients who took
action before initiating HCF visits had incurred 17% higher
mean total cost compared to those who did not took action.
Hospitalization during anti-TB treatment increase the
total mean patient cost by 97% compared to those
not hospitalized.

Discussion

This follow-up study of new TB cases on DOTS revealed
patients incurred substantial cost across pathways to TB
treatment. Thus, the median out-of-pocket payment for

an episode of TB illness amounted to US$59.58 that
constitutes more than a quarter (29.4%) of the total cost.
More than half (53.6%) of the total cost were incurred
before diagnosis of TB, and majority (70.6%) of the total
cost were attributed to nearly 52 lost workdays per pa-
tient. Compared to the post-diagnosis, patients incurred
significantly higher medical and indirect costs and lower
nonmedical costs during the pre-diagnosis period. In-
creased pre-diagnosis costs were attributed to patient and
provider delays, taking informal treatment before HCF
visit, diagnosis at private facilities, being clinically diag-
nosed, and the number of visited health facilities. On the
other hand, rural residence, hospitalization for anti-TB
treatment, and following anti-TB treatment at a health
center predicted increased post-diagnosis patient costs.
The total cost incurred across the care-seeking and
treatment pathways are significantly correlated with both
patient and provider delays. The increased pre-diagnosis



Asres et al. Journal of Health, Population and Nutrition (2018) 37:15

cost with patient delay could be due to increased risks of
severe manifestation [27] that lead to hospitalization and
companion during care seeking and treatment. Besides,
the patient delay is associated with informal care including
self-treatment and traditional cares [28, 29] that pose costs
to patients. The patient delays are accompanied by longer
lost workdays that reduced patient income. On the other
hand, the delay at health system (provider delay) is associ-
ated with repeated visits to different HCF when patients
incur for both medical and nonmedical services.

Those patients diagnosed clinically incur significantly
higher pre-diagnosis cost. This could be due to national
diagnostic algorithm that respectively requires 2—4 and
4-8 weeks follow-up for the clinical diagnosis of smear
negative and extra pulmonary TB [21]. The higher costs
for the clinical diagnosis could be due to the require-
ment of experienced clinician decisions guided by better
diagnostic facilities. Such experts and facilities exist at
only few healthcare facilities situated in cities very far
from the majority of the people that lead to higher
transportation and lodging costs to patients. The re-
peated consultations and diagnostic tests until diagnosis
of TB all incur cost to the patients. The relatively lower
cost of bacteriologically confirmed diagnosis could be due
to exemption of sputum smear microscopy and culture by
the national TB control program. Hence, ensuring effi-
cient diagnostic algorithms and quality bacteriological
tests can reduce the financial burden of TB patients.

Consistent with other studies [8, 30] patients diagnosed
at private facilities incur significantly higher pre-diagnosis
cost compared to those diagnosed at public facilities. The
different cost items and rates at the private facilities where
every services including sputum microscopy is charged
can explain the relatively higher cost at the private. Since
there were no public-private mix (PPM)-DOTS in the
study area at the time of study, the private HCF might not
implement the proper diagnostic algorithm that might
lead to delay and extra cost. Furthermore, public health
facilities requirement of retesting a positive sputum result
from private facilities for treatment initiation leads to
delay and extra cost [31].

We found patients treated at hospitals had signifi-
cantly lower post-diagnosis cost compared to those
treated at health center. This could be due to the
presence of full-time staff that exclusively provides TB
patient care at hospitals. However, at health centers,
providers are given multiple duties other than TB
DOTS that increase patient waiting time and costs. In
addition, health centers are situated in rural areas
where there is no transport access within villages in
contrast to hospitals in urban areas easily accessible
to patients within the town. Thus, statistically signifi-
cant difference in mean total time (71.17 vs 106.
79 min, p<0.001) had been respectively spent per
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each patient visit to hospitals and health centers.
Consistent with other studies [8, 32], we found sig-
nificantly higher post-diagnosis cost incurred by pa-
tients from rural areas compared to those from urban
areas. The reason could be due to significantly higher
mean time spent per each visit among patients that
are rural and urban residents (119.51 vs. 68.35 min,
p <0.001), respectively.

Our study had some limitations. First, cost measure-
ments relied on patient recall, which was liable to recall
bias. However, we did the baseline interview within the
first 2 months of treatment when patients are highly
likely to recall about the costs they incurred. Second, the
study employed only patient perspective so that we were
not able to determine costs incurred by health systems,
households, and communities. Lastly, we determined the
cost based on a prevalent approach that measure costs
for an episode of illness so that we could not determine
lifetime cost of TB illness. On the other hand, our study
employed a longitudinal design involving a relatively
large sample recruited consecutively. As a result, selec-
tion bias was minimized and patient costs from care
seeking through treatment completion were determined.
The findings in the paper are valid but need to be inter-
preted cautiously considering the limitations. Given the
internal validity, the findings can be applied to patients
in similar settings since the characteristics of patients
and the health systems in similar settings might not dif-
fer significantly.

Conclusion

The study revealed TB patients on DOTS incur sub-
stantial cost across the pathways to anti-TB treatment
despite the “free service.” Significantly, higher cost
was incurred during the pre-diagnosis period com-
pared to the post-diagnosis period showing longer
pathways of care seeking. Increased pre-diagnosis
costs are attributed to patient and provider delays,
informal care before consultation, seeking care at
private healthcare facilities, and clinical diagnosis.
Higher post-diagnosis costs are attributed to patient
and provider delays, rural residence, and being treated
at health center. Thus, implementation of patient-
centered TB care introducing reimbursement mecha-
nisms and scaling up of national community and
social insurance initiatives to the study area are vital
to reduce patients’ out-of-pocket expenditures. In
addition, introducing reimbursement of direct costs,
promoting early care seeking, equipping healthcare
facilities with the necessary equipments, and staffing
with qualified health work force, and decentralizing effi-
cient diagnosis and treatment within reach of patients can
minimize the patient costs.
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Abstract

Background: Despite reported long delays to initiate anti-TB treatment and poor outcomes in different parts of
Ethiopia and elsewhere, evidences on association between the delay and treatment outcomes are scanty.

Methods: A follow up study among 735 new TB cases registered at health facilities in districts of southwest Ethiopia
was conducted from January 2015 to June 2016. Patients reported days elapsed between onset of illness
and treatment commencement of 30 days cutoff was considered to ascertain exposure. Thus, those elapsed
beyond 30 days to initiate anti-TB treatment since onset of illness were exposed and otherwise non-exposed.
The cases were followed until earliest outcome was observed. Treatment outcomes was ascertained as per
the World Health Organization standard definitions and dichotomized into ‘successful’ when cured or treatment
completed and ‘unsuccessful’ when lost to follow-up or died or treatment failure. Bivariate and multiple log-binomial
models were fitted to identify predictors of unsuccessful outcomes.

Results: The overall treatment success among the treatment cohort was 89.7% (88.4% vs. 94.2%, p = 0.01 respectively
among those initiated treatment beyond and within of 30 days of onset of iliness. Higher risk of unsuccessful outcome
was predicted by treatment initiation beyond 30 days of onset [Adjusted Relative Risk (ARR) = 1.92, 95%Cl:1.30, 2.81],
HIV co-infection (ARR = 2.18, 95%Cl:1.47, 3.25) and received treatment at hospital (ARR = 3.73, 95%Cl:2.23, 6.25). On the
other hand, lower risk of unsuccessful outcome was predicted by weight gain (ARR=0.40, 95%Cl:0.19, 0.83)
and sputum smear negative conversion (ARR=0.17,95% Cl:0.09, 0.33) at the end of second month treatment.

Conclusion: Higher risk of unsuccessful outcome is associated with prolonged days elapsed between onset of
illness and treatment commencement. Hence, promotion of early care seeking, improving diagnostic and case
holding efficiencies of health facilities and TB/HIV collaborative interventions can reduce risk of unsuccessful outcome.
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Background

Despite the fact that nearly all cases can be cured, tuber-
culosis (TB) remained to be among the major global
public health problems. Globally, 10.4 million incident
cases, of whom 6.1million notified and 1.4 million deaths
were estimated to occur in 2015 [1]. Thus, the latest
strategy, “End TB” has been designed in line with the
sustainable development goals (SDG). The strategy
aimed at reaching 90% case detection and treatment
success by 2025 [2].

Tuberculosis has been recognized as a major public
health problem in Ethiopia and efforts to control the dis-
ease has begun since early 1960s [3]. Nonetheless, TB
has remained among the major public health problems
in the country [4]. Accordingly, Ethiopia has been listed
among the 14 TB, TB/HIV (Human Immunodeficiency
Virus) and Multi-Drug Resistant TB (MDR TB) High
Burden Countries (HBC) [1]. The first national TB
prevalence survey conducted in 2011 revealed smear
positive pulmonary TB(PTB) prevalence of 108/100,000;
of which 55% were not detected before the survey [5] .
In 2015, about 205,463 new cases [6] and 29,000 deaths
were estimated to occur in the country [1] when only
125,801 (61%) were notified to National TB control Pro-
gram (NTP) [6].

The ultimate goal of any TB control program is reduc-
tion of morbidity and mortality among patients and stop
transmission through curing infectious cases [7]. Hence
early detection and treatment of cases have been a pillar
for the end TB strategy [2]. Nonetheless, studies from
different parts of Ethiopia reported patients elapse too
long time to initiate care seeking and treatment. TB pa-
tients elapse median of 30 [8, 9] in Northern Ethiopia
and 63 days in Bale [10] to initiate care seeking and me-
dian of six in Addis Ababa [11] and 34 days in Bale [10]
to commence treatment.

Delays to diagnosis and treatment of TB result in more
serious illness, increased length of infectiousness and poor
treatment outcomes including mortality and drug resist-
ance [12-16]. It is also reported that the high mortality
rate among people living with HIV is also partly explained
by delays to TB treatment [16, 17]. In contrast, a study in
Tel Aviv reported no association between treatment suc-
cess and delay in treatment initiation [18].

Achieving high cure rates help to reduce transmission
of TB and attract the great majority of existing cases to
seek treatment [19]. As a result, treatment of TB is be-
yond treating an individual patient, rather it is consid-
ered as a public health intervention. Globally, 83% of
cases successfully completed their treatment in 2015,and
effective diagnosis and treatment of TB saved an esti-
mated 49 million lives between 2000 through 2015 [1].
In Ethiopia, 89% (range: 69%—95%)of treatment cohort
in different regions attained successful TB treatment [6].
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However, cure rates of 81% (range: 38% to 92%) [4]
across regions of the country have been reported.

Studies uncovered that patient demographics, clinical,
bacteriologic and HIV co morbidity were associated with
unsuccessful TB treatment outcomes [20-23]. Despite
the prevailing long delays to initiate anti-TB treatment
and poor outcomes in different parts of Ethiopia and
elsewhere, evidences on effect of the delay on treatment
outcomes are scanty. Hence, this study assessed effect of
delayed treatment initiation on outcomes of TB. Evi-
dences on the association between treatment delay and
outcome is crucial to realize the targets of ending TB
epidemic [2].

Methods

Study setting

The study was conducted in 14 health facilities (three
hospitals and 11 health centers) in three zones of South-
ern Nation, Nationalities, and Peoples Region (SNNPR)
of Ethiopia. The SNNPR is one of the nine Regional
States in the country with an estimated 15.7million
population in 2017 [24]. The three study Zones (Bench
Maji, Kaffa and Sheka) are located at the southwestern
part of Ethiopia bordering South Sudan and harbor an
estimated 1.8million peoples [24]. The zones (an admin-
istrative unit that liaison woredas with the region) are
organized into four town administrations and 26 wore-
das(administrative unit equivalent to districts). At the
time of the study, three hospitals and 65 health centers
were providing TB Directly Observed Treatment Short
course (DOTS) services. However, all the hospitals and
only 25 health centers were providing TB/HIV collabora-
tive interventions [25].

Diagnosis and treatment of all forms of TB across
Ethiopia has been based on national TB control guide-
lines that specify case definitions, diagnostic and treat-
ment standards [26]. Thus all TB cases enrolled for this
study were diagnosed using either sputum smear micro-
copy or clinical signs aided with x-ray. Those cases with
sputum smear positive were labeled as smear positive
pulmonary TB and negatives were smear negative pul-
monary TB. Diagnosis of smear negative and extra-
pulmonary TB were made using diagnostic algorithm
recommended by the national guideline [26]. Detail defi-
nitions for each cases presented in definition of terms
section. Previously, TB diagnosis and treatment had been
limited to public hospitals and health centers, but public
private mix (PPM) DOTS and community DOTS to
public health posts have been recently introduced. Thus,
in 2011, 92% of public hospitals and 95% of health cen-
ters, 2100 health posts and 317 PPM-DOTS centers
were providing DOTS based diagnosis and/or treatment
of TB in the country [27].
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Study design and sampling

A prospective cohort study among new TB cases was
carried out from January 2015 through June 2016. The
treatment cohorts were recruited from baseline survey
designed to determine delays to initiate treatment. Since
no standard cutoff point for delay to treatment, a clinical
sound cutoff of 30 days was used to ascertain exposure.
Thus TB cases who elapsed beyond 30 days to initiate
treatment since onset of illness were labeled as exposed
and those started treatment within 30 days of onset of
illness were non exposed. Then the cases were followed
until earliest treatment outcome. The sample size was
computed using StatCalc program of Epilnfo at 95% sig-
nificance level, 80% power, expected outcome (unsuc-
cessful of 3% [15] among those delayed beyond 30 days)
to detect a difference of 7% with those initiated treat-
ment earlier and considering design effect of 1.5 and
10% lost to follow up a total of 640 cases were required.,
However, the sample size for assessing predictors of
delaycomputed using the same procedure provided a
total of 802 new cases . Hence, the same cases were
followed for the outcome; the larger sample of 802 was
taken the final sample size.

The sample was proportionally allocated to the zones,
woredas and health facilities based on TB cases reported
during the year preceding the study. Finally, consecutive
consenting cases from were prospectively enrolled until
the required sample was reached and followed until
completion of the six-month treatment or earliest out-
come. During the enrollment those new cases, older
than 18 years of age, on intensive phase treatment were
included and those transferred out and died before the
interview were excluded from the study.

Data collection

A structured questionnaire adapted from tools used else-
where [5, 28] and standard TB register book [26] was
used to gather the data. Besides, data abstraction check-
list was prepared to draw clinical, bacteriologic and
treatment outcomes of the patients from TB register.
The questionnaire was translated into national language
(Amharic) spoken by almost all residents in the study
area. Ten diploma graduate nurse data collectors and
three public health specialist supervisors were recruited
and trained for 3 days. The training included description
of questionnaire, interviewing techniques and pretest
among TB cases on DOTS at nearby health facilities not
included in the study. Finally, eligible cases were traced
from the unit TB register and interviewed for sociode-
mographic, health care seeking, and treatment practices.

Exposure ascertainment
The main exposure variable was delays to treatment
measured by days elapsed between onsets of illness to
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initiation of anti-TB treatment (total delay). The total
delay comprises both patient and provider delays. Pa-
tient delay was assessed by asking patients to recall and
estimate date or number of days elapsed between onset
of TB constitutional symptoms such as cough, fever,
night sweats, chest pain, weight loss and loss of appetite
until formal care seeking. Similarly, provider delay was
estimated by asking date or number of days elapsed be-
tween first formal health care facility visits to anti-TB
treatment initiation. Finally, total delay was computed as
a sum of patient and provider delay or number of days
elapsed between onsets of illness to initiation of anti-TB
treatment. Since no standard cut off for delay, a clinic-
ally sound cut off of 30 days delay was taken to define
exposure status. Therefore, cases who delayed beyond
30 days were categorized as exposed and those initiated
within 30 days were grouped as non-exposed.

Outcome ascertainment

The main outcome variable was treatment outcome which
was ascertained based on standard definitions [26, 29]. Ac-
cordingly, outcomes were categorized into successful
when the TB patient completed treatment with or without
evidence of cure and unsuccessful when died or lost to
follow-up or treatment failure. So that, coding was made
as unsuccessful outcomes = 1 and successful = 0.

Data processing

Data were entered in to Epi-Data V 3.5 and processed
on SPSS version 21 and/or STATA version 13. The data
were described using frequencies, proportions, mean,
median, inter-quartile range and standard deviation as
appropriate. Both the baseline and follow-up data were
described and compared across the exposed and non-
exposed groups. Categorical variables were compared
using chi square test and numeric variables using inde-
pendent and paired t tests as appropriate.

Information provision adequacy during treatment initi-
ation was assessed based on 15 items constructed from
TB treatment guidelines. The internal consistency of the
items was checked by Cronbach’s Alpha («) =0.87). A
score of one is given for proper information and zero
otherwise. So that information adequacy index was com-
puted and labeled adequate when above median and in-
adequate when below median scores.

Association between the exposure (exposed vs, non-
exposed) and outcome (unsuccessful vs. successful) was
determined by log-binomial regression. Accordingly, bi-
variate and multiple log-binomial regression models
were fitted to estimate crude and adjusted relative risk
(RR) of unsuccessful outcome. In all the statistical tests,
significance was judged at p value < 0.05.
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Ethical issues

The study was ethically approved by the Institutional Re-
view Board (IRB) of college of Health Sciences at Addis
Ababa University. Informed written consent was sought
from patients before the two interviews, during the in-
tensive phase and end of treatment.

Definition of terms

e New case those never been treated for TB or have
taken anti-TB drugs for less than 1 month.

e Smear positive PTB is a patient with at least two
sputum smear examinations positive for Acid Fast
Bacilli (AFB) by direct microscopy.

e Smear negative pulmonary TB is a patient having
symptoms suggestive of TB with at least three initial
smear examinations negative for AFB by direct
microscopy, and no response to a course of broad-
spectrum antibiotics, and again three negative smear
examinations by direct microscopy and radiological
abnormalities consistent with pulmonary
tuberculosis, and decision by a clinician to
treat with a full course of anti- tuberculosis

e Extra pulmonary TB is TB in organs other than the
lungs, proven by histo-pathological evidence from a
biopsy, Or based on strong clinical evidence consistent
with active EPTB and the decision by a physician to
treat with a full course of anti-TB therapy.

e Cured: A bacteriologically confirmed pulmonary TB
case at the beginning of treatment who was smear
or culture-negative at last month of treatment and
on at least one previous occasion.

e Treatment completed: A TB patient who completed
treatment without evidence of failure BUT with no
record to show that sputum smear or culture results
in the last month of treatment and on at least one
previous occasion were negative

e Treatment failure: TB patient whose sputum smear
or culture is positive at month 5 or later during
treatment.

e Died: TB patient who dies for any reason during the
course of treatment.

e Lost to follow up: TB patient interrupted treatment
for 2 or more consecutive months.

e Treatment outcome not evaluated TB patient for
whom no treatment outcome is assigned including
cases “transferred out” to another treatment unit.

Results

Profile of study participants

A total of 735 (91.6%) of TB cases required were enrolled
from 11 health centers and 3 hospitals. The rest of cases
67(8.4%) were not retrieved due to refusals (9), inability to
respond (3) and end of the survey time (55). Of the cases
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574 (78.4%) and 161(21.9%) had initiated anti-TB treat-
ment within and above 30 days of onset of illness, respect-
ively. Of the cases enrolled, 699 (95.1%) had documented
treatment outcome and analyzed (Fig. 1).

Baseline sociodemographic characteristics of study
participants

The median age [inter-quartile range (IQR)] and of the
cases was 27(20-37) years. Among the cases, 52.9% and
29.4% had completed elementary school and involved in
subsistence farming respectively (Table 1).

Care seeking and treatment practices

Patients initially presented to healthcare facility after a
median (IQR) 25(15-36) days (patient delay) since the
onset of illness. Diagnosis of 623(84.7%) of the cases
were made after an average (+SD) of 3.6(+2.4) visits to
an average (+SD) of 2.2(+1.2) healthcare facilities at
which time the patients had been treated with different
medicines. The rest of the cases, 112(15.3%) were diag-
nosed at their first visit to the first health facilities. Thus
diagnosis and initiation of anti-TB treatment took a me-
dian (IQR) of 22(9-48) days (provider delay) since the
first visit to health care facilities. Generally, a median
(IQR) 55(32-100) days (total delay) had been elapsed to
initiate treatment since the onset of illness. Of the total
cases, 373(50.7% were smear positive pulmonary in
whom diagnosis was bacteriologicaly confirmed using
sputum smear microscopy. All of the cases were offered
HIV screening test, of whom 68 (9.3%) tested positive
(95% CI: 7.2%-11.3%)). Of those TB/HIV co infected
cases, 27(39.7%) and 32(47.1%) were respectively receiv-
ing antiretroviral therapy (ART) and Cotrimoxazole
Prophylactic Therapy (CPT)(Table 2).

Follow-up and treatment outcomes

After initiation of treatment, patients had undergone
weight and sputum smear monitoring as per the recom-
mended schedules. Accordingly, 501(68.2%), 266(36.2%)
and 239(32.5%) of the cases had documented weight at
end of second, fifth and sixth months of treatment re-
spectively. Thus, a statistically significant difference in
mean weights were observed between baseline and end
of second month (t g4¢—s500=13.94, p<0.001), between
sixth month and baseline weight (t ,33=11.81, P<O0.
001). On the other hand, among those smear positive
pulmonary TB cases (373(50.7%)) eligible for monitoring
of sputum smear, 231(61.9%), 200(53.6%) and 178(47.
5%) had documented sputum smear result at end of sec-
ond, fifth and sixth months of treatment respectively. So,
among those with documented follow-up sputum result,
225 (97.4%) from both groups converted to negatives at
the end of second month treatment p = 0.5) (Table 3).



Asres et al. BMC Pulmonary Medicine (2018) 18:64 Page 5 of 11
P
735 new cases enrolled
I
I
574(78.1%) Intiated treatment after 161(21.9%)
30days of onset(Exposed) Intiated treatment within 30days of
o - onset(non exposed)
Transferedsole;'c‘(l)%?)ther center —— Transferd out to other center 5(3.1%) |
Unsuccesful outcome 63(11.8%)
26(40.6%) Died Unsuccesful outcome 9(5.8%)
—_— 4 (6.3%) Treatment failure Died 3(33.3%)
33(51.5%) lost to folow up T Loss to follow-up 5(55.6%)
Treatment failure 1(11.1%)
Succesful outcome 480(88.2%) Succseful treatment 147(94.2%)
Cured 126(26.3%) Cured 51(34.7%)
Treatment completed 353(73.7%) Treatment completed
96(65.3%)
Fig. 1 Flow chart of exposure and outcome ascertainment of TB cases Southwest Ethiopia,January 2015 to June 2016 )
Table 1 Socidemographic characteristics and delays to treatment in southwest Ethiopia January to December 2015
Variable Total delay(days) P value Total N(%)
> 30 (Exposed) N =574 <=30 (Non exposed) N=161
n(%) n(%)
Gender Male 345(60.1) 102(63.4) 06 447(60.8)
Female 229(39.9) 59(36.6) 288(39.2)
Age group (years) 18-34 389(67.8) 114(70.8) 0.04 503(68.4)
35-65 173(30.1) 43(26.7) 216(29.4)
> 65 12(2.1) 4(2.5) 16(2.2)
Residence Urban 280(48.9) 88(54.7) 0.7 368(50.1)
Rural 294(51.1) 73(45.3) 367(49.9)
Marital status Never married 208(36.2) 67(41.6) 03 275(374)
Currently married 315(54.8) 89(55.3) 404(55.0)
Divorced/widowed 51(9) 5(3.1) 56(7.6)
Educational status Iliterate 168(29.3) 44(27.3) 02 212(28.8)
Completed primary 309(53.8) 80(49.7) 389(52.9)
Secondary & above 97(16.9) 37(23.0) 134(18.2)
Occupation Employed 134(23.3) 38(23.6) 0.01 172(23.4)
Farming 163(284) 53(32.9) 216(29.4)
Unskilled work * 42(7.3) 9(5.6) 51(6.9)
Dependents b 235(40.9) 61(37.9) 296(40.3)

2housemaid, daily laborer, Pstudents, housewife
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Table 2 Patient characteristics and time delays to treatment southwest Ethiopia January to December 2015
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Variable Total delay(days) Total
> 30 (Exposed) N =574 <=30(non exposed) N =161
n(%) n(%) P value n(%)
Type of TB Pulmonary positive 277(483) 96(59.6) 0.02 373(50.7)
Pulmonary negative 167(29.1) 46(28.6) 213(29.0)
Extra pulmonary 130(22.6) 19(11.8) 149(20.3)
HIV status Positive 57(9.9) 11(6.8) 04 68(9.3)
Negative 517(90.1) 150(93.2) 667(90.7)
Mode of TB diagnosis Bacteriological 277(48.3) 96(59.6) 0.04 373(50.6)
Clinical 297(51.7) 65(40.4) 363(494)
Treatment center Hospital 206(35.9) 60(37.3) 0.02 266(36.2)
Health center 368(64.1) 101(62.7) 469(63.8)
Action before HCF? visit None 440(76.7) 146(90.7) 0.04 586(79.7)
Took actions® 134(23.3) 15(9.3) 149(20.3)
Place TB diagnosis made Public 493(85.9) 143(88.8) 0.09 636(86.5)
Private 81(14.1) 18(11.2) 99(13.5)
Hospitalized for TB illness Yes 15(2.6) 4(2.5) 0.5 19(2.6)
Knowledge about TB Poor 159(27.7) 31(19.3) 0.8 190(25.8)
Good 415(72.3) 130(80.7) 545(74.2)
Patient delay Median(IQR)days 30(16-57) 14(10-17) <0.001 25(15-36)
Provider delay Median (IQR)days 31(16-64) 7(3-10) <0.001 22(9-48)
Pre-diagnosis cost Median(IQR) US$© 119.1(74.0-221.6) 48.2(36.3-66.8) <0.001
Post-diagnosis cost Median(IQR) US$© 93.7(56.9-141.3) 78.8(41.5-113.7) <0.001
Treatment information adequate Yes 279(48.6) 78(484) 0.04 357(48.6)
No 295(51.4) 83(51.6) 378(51.4)
Initial weight Mean(£SD) Kg 49.0(8.6) 47.7(8.5) 0.9 48.7(+ 8.6)

®Healthcare Facility, ®self treatment, traditional healer, holy water, <(1US$ = 20.56Birr)

At the end of follow-up, 699(95.1%) TB patients had
documented treatment outcome of whom 627(89.7%,
95%Cl:87.2-91.7%) had successfully completed their
treatment. However, among those smear positive TB
cases, only 177(47.5%) were declared cured. The treat-
ment success is significantly different among cases initi-
ated treatment beyond and within 30 days of onset of
illness (88.4% vs 94.2%, P = 0.01), respectively. Thus, sig-
nificant difference in proportions of death (4.8% Vs 1.
9%), treatment failure (0.7% Vs 0.6%) and loss to follow-
up (6.1% vs. 3.2%), respectively, among those initiated
treatments beyond and within 30 days of onset p = 0.04.
The treatment success across HIV positive and negatives
respectively was 75.8% vs 91.1%, p <0.001. Disaggrega-
tion of the treatment success among bacteriologicaly
confirmed (smear positive pulmonary) and clinically di-
agnosed cases respectively revealed 90.1% vs 89.3%, p =
0.7. Furthermore, we found no statistically significant
differences in treatment success among smear positive
pulmonary (90.1%), smear negative pulmonary (88.0%)
and extra pulmonary cases (91.1%) (p = 0.6).

Predictors of unsuccessful treatment outcomes
Treatment outcome of the study patients varied signifi-
cantly across time elapsed for initiation of treatment.
Patients delayed for >30 days to initiate treatment had
more than twice higher risk of having unsuccessful
outcome Adjusted relative risk [(ARR) =2.02, 95% confi-
dence interval (CI); 1.03,3.95). Moreover, being older
than 65 years, (ARR =3.83,95% CI; 2.04,6.1), HIV co in-
fection (ARR =1.93,95% CI; 1.23,3.01) and treatment
center being hospital (ARR =3.78, 95% CI;2.25,6.36) in-
dependently predicted higher risk of unsuccessful out-
comes. On the other hand, weight gain at the end of
second month treatment (ARR =0.45,95% CI;0.22,0.91)
predicted lower risk of unsuccessful outcome. Those pa-
tients gained weight at the end of two-month treatment
compared to the baseline had about 60% lower risk of
having unsuccessful outcome (Table 4).

Subgroup analysis among smear positive pulmonary
cases revealed delays to initiate treatment (ARR=1.
56,95%Cl;1.46,1.65), HIV co infection (ARR = 3.73,95%CL
1.68,5.97), treatment center being hospital (ARR=1.
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Table 3 Follow-up characteristics and outcomes across delays to treatment southwest Ethiopia January 2015 to june 2016
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Variable Total delay(days)
> 30(exposed) N =574 <=30 (non exposed) N =161 Total
n(%) n(%) P value n(%)
Sputum smear end of 2"month(n = 373) Positive 3(1.1) 3(3.0) 0.5 6(1.6)
Negative 158(57.9) 67(67.0) 225(60.3)
Not available 112(41.0) 30(30.0) 142(38.1)
Sputum smear end of 5th month(n = 373) Positive 4(1.5) 1(1.0) 04 5(1.3)
Negative 137(50.1) 58(58.0) 195(52.3)
Not available 132(484) 41(41.0) 173(46.4)
Sputum smear end of 6th month(n = 373) Negative 127(46.5) 51(51.0) 03 178(47.7)
Not available 146(53.5) 49(49) 195(52.3)
Sputum check up after diagnosis(n = 373) None 112 (41.0) 30(30.0) 03 142(38.1)
At least once 161(59.0) 70(70.0) 231(61.9)
Weight end of 2ndmonth Mean(SD) 51.2(86) 50.2(8.6) 0.9 51.3(8.6)
Weight change end of 2" month Unchanged/lost 93(16.2) 30(18.6) 02 123(16.7)
Gained 298(52.0) 80(49.7) 378(51.5)
Unknown 183(31.8) 51(31.7) 234(31.8)
Weight end of 5" month Mean(SD) 54.2(8.7) 51.8(9.5) 0.5 53.6(8.9)
Weight end of 6th month Mean(SD) 54.2(10.3) 52.9(9.0) 0.1 539099
Treatment out come Cured 126(21.9) 51(31.7) 0.04 177(24.2)
Treatment complete 354(61.5) 96(59.6) 450(61.1)
Loss to follow-up 33(5.7) 5(3.1) 38(5.2)
Died 26(4.5) 3(1.9) 29(3.9)
Treatment failure 4(0.7) 1(0.6) 5(0.7)
Not evaluated® 31(54) 53.1) 36(4.9)
Treatment success (n = 699) Unsuccessful 63(11.6) 9(5.8) 0.01 72(10.3)
Successful 480(884) 147(94.2 627(89.7)

“cases transferred out to other treatment centers

89,95%ClI:1.04,3.45) and age older than 65 years (ARR
=6.49,95%CI:3.60,11.70) as independent predictors of
unsuccessful outcomes. Similarly analysis among clin-
ically diagnosed cases showed delayed treatment, HIV
co-infection, treatment center being hospital and
older than 65 years independently predicted higher
risk of unsuccessful outcome. Weight gain at the end
of second month (ARR =0.16,95%CI: 0.05, 0.53) pre-
dicted higher risk of unsuccessful outcome among
clinically diagnosed cases and having at least one spu-
tum checkup after diagnosis (ARR =0.17, 95%CI:0.09,
0.33) predicted higher risk of unsuccessful outcomes
among smear positive cases. Analysis of treatment
outcomes among HIV negatives showed initiated
treatment after 30 days of onset (ARR =2.52,95%CI:1.
55, 4.10), weight gain at the end of second month
treatment (ARR =0.27,95%CI:0.12, 0.64) and treatment
center being hospital (ARR =2.33,95%CI:1.33, 4.09)
independently predicted unsuccessful treatment out-
come (Additional file 1: Tables S1-S3).

Discussion

This follow-up study revealed patients elapse too long
time (median of 55 days) to initiate anti-TB treatment
since onset of the illness. Subsequently, we found statis-
tically significant differences in treatment success (94.2%
vs 88.4%) respectively among those who initiated treat-
ment within and beyond 55 days of onset. Those pa-
tients initiated anti-TB treatment beyond 30 days of
onset had higher risk of unsuccessful outcomes includ-
ing death, lost to follow up and treatment failure. Pa-
tients initiated treatment within and beyond 30 days of
onset had undergone significantly diverse healthcare
seeking practices, patient and provider delays. However,
both groups of patients had no significant differences in
sputum smear conversion and weight changes at end of
second month treatment. The longer delays to initiate
treatment accompanied by higher risk of unsuccessful
outcomes depict increased morbidity and mortality to
patients and prolonged period of transmission to the
community. The finding suggests need for prompt
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Table 4 Predictors of TB treatment outcome in districts of southwest Ethiopia January 2015 to June 2016

Variable Treatment success Crude Relative Risk Adjusted relative risk
(CRR) (95%Cl) (ARR) (95% Cl)
Unsuccessful Successful
n(%) n(%)
Gender Male 44(10.3) 382(89.7) Ref. Ref.
Female 28(10.3) 245(89.7) 0.9(0.63,1.56) 0.87(0.61,1.25)
Age group(years) 18-34 48(10.0) 433(90.0) Ref. Ref.
35-65 2009.9) 183(90.1) 0.9(0.60,.62) 0.88(0.68,1.12)
> 65 4(26.7) 11(73.3) 2.67(1.11,645) 3.82(24,6.10*
Educational status llliterate 25(12.3) 178(87.7) Ref. Ref.
Completed primary 37(9.9) 338(90.1) 0.8(0.50,1.29) 0.93(061,141)
Secondary & above 10(8.3) 111(91.7 0.67(0.33,1.35) 1.00(0.64,1.56)
Treatment center Hospital 31(12.6) 215(87.4) 1.39(0.9,2.16) 3.78(24,6.35)*
Health center 41(9.1) 412(90.9) Ref. Ref.
Action before HCF ®visit None 57(10.3) 498(89.7) Ref. Ref.
Took action 15(104) 129(89.6) 1.01(0.59,1.74) 0.81(0.50,1.30)
Mode of TB diagnosis Bacteriological 35(9.9) 320(90.1) Ref. Ref.
Clinical 37(10.7) 308(89.3) 1.09(0.7,1.7) 0.86(0.67,1.10)
HIV status Positive 15(24.2) 47(75.8) 2.7(1.634.5) 1.93(1.23,3.01)*
Negative 57(8.9) 580(91.1) Ref. Ref.
Weight change end of 2nd month No change/lost 13(11.2) 103(88.8) Ref. Ref.
Gained 15(4.1) 354(95.9) 0.36(0.18,0.74) 045(0.22,091)
Unknown 44(20.6) 170(79.4) 1.83(1.03,3.26) 4.34(247.765)*
Total delay(days) <=30 9(5.8) 147(94.2) Ref. Ref.
>30 63(11.6) 480(884) 2.01(1.02,3.95) 2.02(1.03,3.95)*
Treatment information provided Inadequate 39(11.0) 314(89.0) 0.86(0.56,1.34) 1.06(0.70,1.63)
Adequate 33(9.5) 313(90.5) Ref. Ref.

“statistically significant at p < 0.05 ® Healthcare facility

detection and treatment of cases to ensure better
outcomes among patients and reduce burden in
community.

The higher risk of unsuccessful outcome among those
patients delayed to initiate anti-TB treatment had been
consistently reported in studies from Ethiopia [30] and
elsewhere [15]. The increased risk of unsuccessful out-
come among patients delayed treatment initiation could
be explained by various factors. First, delayed initiation
of treatment had been reported to be associated with
severe clinical presentation [14, 31] which predict
unsuccessful outcomes [32]. In this study, patients de-
layed to initiate treatment had relatively higher rate of
hospitalization (3% vs 2.1%) that would be proxy meas-
ure of severe presentation. Second, a delay to treatment
is associated with both prescribed and self-treatment
those lead to poor treatment outcome [33-35]. In the
current study, the majority (84.7%) of the cases had vis-
ited an average of 2.2 HCFs until diagnosis of TB at
which time both self and prescribed medicines had been

used. Third, delays to treatment often accompanied
by higher direct and indirect costs that impoverish
households [36, 37] and ultimately lead to poor
treatment compliance and outcome [36]. In our study
we observed significantly higher median pre diagnosis
(US$119.1 vs 48.2, p=0.001)and post diagnosis
(US$93.7vs.98.8, p < 0.001) costs among those delayed
to initiate treatment which could explain the in-
creased risk of unsuccessful outcome.

Consistent with studies in Ethiopia [30, 38] and else-
where [39-42], the current study revealed that HIV co-
morbidity increase risk of unsuccessful outcome. Hence,
significantly lower (75.8% vs 91.1%, p <0.001) treatment
success with higher deaths (12.9% vs. 3.3%, p = 0.002) were
observed among HIV co infected compared to negatives.
The observed lower treatment success among HIV co in-
fected is far below the targeted 90% success to be met by
2020 [2]. The increased risk of unsuccessful outcome
among the HIV co infected could be due to significantly
prolonged time to initiate care seeking (median of 29 vs.
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24 days, P =0.04) among HIV co infected patients. Thus
HIV co morbidity had been reported to delay anti-TB
treatment initiation [13, 43]that explain the high mortality
among HIV co infected TB patients [16, 17]. In addition,
HIV co infection independently increases risk of unsuc-
cessful outcome due the complex and overlapping drug
interactions and toxicities and TB-associated immune re-
constitution inflammatory syndrome [44]. Furthermore
the increased risk could also be explained by the low up-
take of TB/HIV collaborative interventions (39.7% and 47.
1% on ART and CPT, respectively) those proved to bring
better outcome [45]and predict worse outcome in their
absence [40].

We found patients took anti-IB treatment at hospital
had higher risk of unsuccessful outcome compared to those
treated at health center. This could be due to significantly
higher proportion of delays to initiate anti-TB treatment
(55.6% Vs46.3%, p = 0.02), HIV co infection (14.3% Vs 6.4%,
»<0.001) and hospitalization (5.3% Vs 1.1%, p=0.001)
among patients treated at hospitals. Studies reported HIV
co infection [39, 40], hospitalization [32] and delays to
treatment [15, 30] to predict higher risk of unsuccessful
outcomes. Moreover, patients treated at hospitals were
more of pulmonary negative (36.5% vs 24.7%, p <0.001)
and extra pulmonary (21.8% vs 19.4%, p < 0.001) those had
been reported to predict unsuccessful outcome [46].

Regular monitoring of TB patients during treatment is
among standard of TB care, which is used to assess re-
sponse to therapy and facilitates treatment completion.
Accordingly regular sputum and weight monitoring have
been recommended TB patients on treatment [47]. Des-
pite low sensitivity and modest specificity of sputum re-
sults at the end of intensive phase to predict failure and
relapse [48], sputum conversion to negative among those
positive at initiation of treatment had been taken as one
of the indicator TB control program performance [47].
In the current study no significant differences was ob-
served in sputum smear conversion at end of second
month treatment in both patients initiated treatment
within and beyond 30 days of onset. Consistent with
studies in Ethiopia [46]and elsewhere [49] smear conver-
sion to negative at the end of second month treatment
had lower risk of unsuccessful outcome. In this study, 3/
6(50%) of those treatment failure cases had positive
smear at the end of second month treatment. The higher
risk among those positives could be due to possible poor
quality of initial therapy and co morbid conditions that
interfere with adherence or response [47]. Similarly,
weight gain at the end of second month treatment pre-
dicted lower risk of unsuccessful outcomes which is in
line with reports from Vietnam [50].

This study has some limitations. First, exposure assess-
ment relied upon patient recall of the onset of illness
that might be subjected to recall bias and ultimate
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misclassification bias. But efforts had been made to
minimize the bias through use of local and national
event listing. The second limitation was inability to
measure treatment adherence that could have effect on
treatment outcome. Third, we did not test for drug
susceptibility so that we could not associate delay with
resistance. Lastly, we studied only new adult TB cases so
that the findings will not apply to all TB cases. On the
other hand, relatively large sample and geographic
coverage, reduced selection bias through consecutive
enrolment, being prospective design, direct estimation of
risk and use of standard outcome ascertainment could
be mentioned as strength of the study. Therefore, the
study is valid and applies to new TB cases in similar
settings.

Conclusion

TB patients in the study area elapse too long time to ini-
tiate anti-TB treatment. The delayed treatment initiation
was associated with higher risk of unsuccessful outcome
including death, treatment failure and lost to follow-up.
Apart from the delayed treatment, HIV co infection,
treatment center being hospital, weight change and spu-
tum conversion at the end of second month treatment
independently predicted unsuccessful outcomes. There-
fore, promotion of early care seeking within community,
improving diagnostic, and case holding efficiencies of
HCF and TB/HIV collaborative interventions could en-
hance the TB treatment success. Time delays to TB
diagnosis can be reduced by raising community level
awareness on TB suggestive symptoms, involving trad-
itional healer, religious and private healthcare institu-
tions in TB case finding, equipping healthcare facilities
with rapid diagnostic tests and building capacities of
healthcare providers to suspect and diagnose TB.

Additional file

Additional file 1: Table S1. Predictors of unsuccessful outcomes
among new smear positive pulmonary TB cases in districts southwest
Ethiopia January 2015 to June 2016 (n = 355). Table S2 Predictors of
unsuccessful outcomes among new clinically diagnosed TB cases in
districts southwest Ethiopia January 2015 to June 2016 (n = 344). Table S3
Predictors of unsuccessful outcomes among not HIV coinfected TB cases
in districts of southwest Ethiopia January 2015 to June 2016.

(DOCX 20 kb)
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Annex 2: English version information sheet, consent form and questionnaire

Title of the project: Tuberculosis treatment delays, cost and outcomes in districts of

southwestern Ethiopia

Principal Investigator: Abyot Asres

Primary supervisor: Wakgari Deressa (PhD, Associate Professor)
Secondary supervisor: Degu Jerene (MD, PhD)

Coordinating office: Addis Ababa University, School of Public Health

Introduction: Tuberculosis (TB) is an infectious disease that poses varieties of burden on
patients, public and the economy. Consequently, global efforts to alleviate the overlapping
humanitarian, public health, and economic dimensions have been devised and adopted across the
nations. Thus, prompt diagnosis and proper treatment that ultimately cure patients and reduce
transmission in the community is the corner stone in the prevention and control of TB. However
long delays in seeking care and diagnoses have been reported in Ethiopia and elsewhere for
which comprehensive evidences on the barriers are lacking. Hence evidences on the barriers,
economic burdens and subsequent effect on treatment outcomes of the delay is highly required to

enable the current control strategies envisioned to eliminate TB.

Purpose: The aim of this study is to investigate the patient and health facility barriers of early
care seeking for TB illness, the effects of longer delay on treatment outcomes, and the direct and
indirect cost of TB care seeking and treatment. This research undertaking is a Doctoral degree in

public health partial fulfillment dissertation.

Procedure and participation: The method of the research involves cross-sectional and
prospective cohort studies so that you will be asked at four different times throughout your
treatment period including this interview. Your particular participation is affirmed by probability
sampling technique which was carried out on the basis of chance and the interview will take
about 30minutes. You will be asked to participate in this research because the trustful
information, which you will provide, is important for the understanding of the proposed subject
matter. You will be asked about your socio-demographic, socioeconomic, income and

expenditure, care-seeking practices about your current illness, current treatment, and cost you



incurred for seeking care and treatment and other related questions that are very important for the

fulfillment of the research.

Confidentiality: The information you provide will be kept confidential so that any of your
personal identifications including name or phone numbers will not be recorded. Rather codes
will be assigned to your data for processing. Moreover, the original data will be locked in
cabinets until processing and no person other than the principal investigator and supervisors’
access. The use of information for any purpose other than that to which participants consented is
unethical so that your income and expenditure data will not be disclosed to tax administrator or
anyone else for tax purpose. The information you provide will not be disclosed in a way it
identified your personal characteristics and privacy rather aggregate findings will be reported.
Particularly, s and Finally all the data you provide will be incinerated in secure manner upon
finalizing the research work and public defense that will be due when approved by the school of

public health academic commission and university senate.

Benefit: The research does not have a short term financial, health care and capacity building
benefit to the research participant as an individual or as a group. However in the long run,
different stakeholders will use the evidence for designing strategies that alleviate burden posed
by TB on TB patients, household and health system. Subsequently, control and ultimate
elimination of the TB disease will be realized that will benefit all peoples across world. On the
other hand, information related to the TB disease and its treatment will be provided for the

participants while gathering the data.

Risk: The proposed research does not have any inhumane treatment of research participants and
any physical harm, social discrimination, psychological trauma and economic loss. Your
participation or not in the study will not interrupt or affect in any way the treatment you are

currently receiving.

Inducement, incentive and Compensation: This study process has not any form of inducement,

coercion and the study does not bring any risks that incur compensation.

Results dissemination: The researcher is responsible for dissemination of findings and fully
accountable to provide feedback to the concerned health departments and districts in the area.
Besides, presentations at national and international scientific conferences and publication in

reputable scientific journal of the findings will be attempted.



Freedom to withdraw: If you don’t want to participate in the study, you have full right to with
draw from the study any time you wish. This would have no effect at all on your health benefit or
other administrative effect that you get from the health facilities and nobody will enforce you to
explain the reason of withdrawal.

Person to Contact: The participant has the right to ask information that is not clear about the
research context and content before and/or during the research work. You can contact the
principal investigator and supervisors via the addresses provided below. Since this research has
undergone ethical review and approval by Addis Ababa University College of Health Sciences
IRB that is responsible for ensuring adherence of ethical principles to avoid harm on participants,

you can also contact the board.

If you want more information about the project, you can contact the following;
Addis Ababa University College of Health Sciences IRB Secretary

Office Tel. 0115512876

Principal Investigator:
Abyot Asres , Mizan Tepi University ,Mob: +251 911905554 ,E-mail: abyotas@yahoo.com
Supervisors: Wakgari Deressa (PhD, Associate prof.)

Cell phone: +251 911483714
School of Public Health, College of Health Science, Addis Ababa University
Degu Jerene (MD, PhD), Cell phone: +251 911546407



Annex 1: Consent Form

My name is . I am working with a research team from Addis

Ababa University. The purpose of the study is to assess delays in care seeking and treatment for
TB, the cost incurred for the care seeking that is helpful to design interventions for the delays
and financial burden posed by TB. We are interviewing systematically selected TB patients on
treatment about their care seeking practices, treatment practices, and cost incurred for care
seeking and treatment. | am going to ask you some questions regarding your sociodemographics,
care seeking practices, and cost incurred for the care seeking and treatment that are crucial for
the proposed research. Thus, your honest responses will enable design and implementation of
interventions that enhance control of the TB disease. Your responses will be completely
confidential which will be ensured by avoiding your name or other identifications in connection
with any of the information you tell me. You do not have to answer any question that you do not
want to answer, and you may end this interview at any time you wish. We would greatly

appreciate your help in responding to this survey.

Person to contact:
Principal Investigator:
Abyot Asres (Mizan Tepi University, Mob: +251911905554 E-mail: abyotas@yahoo.com)
Supervisors: Dr. Wakgari Deressa (School of Public Health, College of Health Science, Addis
Ababa University, Cell phone: +251 911483714) and;
Dr. Degu Jerene (Cell phone: +251 911546407)
A. Are the information/ objectives clear?
1. Yes 2. No — explain again
B. Would you be willing to participate?
1. Yes —, continue the interview
2. No ——» Stop and go to the next patient
Thank him/her
C. Interviewer’s signature certifying that, the informed consent has been given by the
respondent

Name Signature Date




Baseline Engilish version questionnaire

1.1. General information about guestionnaire

Questionnaire ID ‘
Name of Zone/ 1. Kaffa 2. Bench Maji 3. Sheka
Name of wereda 1. Bongatown | 4. Mizan Aman 8. Tepitown
2. Decha 5. Shey Bench 9. Yeki
3. Chena 6. North Bench 10. Masha
7. Meinet Goldiya
Name of Health Facility
Type of Health facility 1. Hospital 2. Health center 3. Health post 4. Other (specify)------
Interviewee 1. Patient 2. Treatment supporter 3. Other specify------
Date of interview Follow-up visit schedule:
Name and signature of interviewer Name and signature of supervisor:
1.2. Medical record review checklist
Medical record number Date of recent visit:
Duration of illness (dd,week,mm)

Chief complaint 1. Cough

2. Fever

3. Chest pain

4. Night sweating

5. Swelling over neck

6. Other specify
Key physical findings 1. HEENT

2. LGS

3. Chest

4. CVS

5. Abdomen

6. Other specify

Investigations requested Investigation Result Unit cost of the investigation

;their results and unit cost | 1. Sputum for AFB

Xpert MTB/RIF

CXR(chest x ray)

WBC

2
3
4. ESR
5
6

Other specify

Diagnosis/Assessement Diagnosis Date of diagnosis

B

N

Pneumonia




3. B.Asthma

4. Other specify

5. Not stated/written

Treatments/plan
prescribed and their unit
cost

Unit cost of the treatment prescribed

1.3. Unit TB register review

TB unit number Wereda kebele

Sex 1. Male 2. Female

Age years

Smear result 1. Positive 2. Negative 3. Not done Lab number:
Baseline/intial weight (KQg)

Patient category 1. New 2. Transfer in 3. Other 4. Other specify

Type of TB 1. PPos 2. Pneg 3. EPTB

Intensive drugs 1. RHZE  2.SRHZE 3. Other ----- Dose (#of tabs):
Treatment started date/dd/mm/yy

Xpert MTB/RIF result 1. Positive 2. Negative 3. Not done Lab serial #:
HIV test offered 1. Yes 2. No

HIV test performed 1. Yes 2. No

Place HIV test performed 1. OPD 2. Lab 3. TB clinic 4. Other ----

HIV result 1. Reactive 2. Non reactive 3. NA

CPT started date 1. Yes 2.No if yes when----------------- dd/mml/yy
Date HIV care enrolled Yes 2. No if yes when----------------- dd/mm/lyy
Date ART started Yes 2. No if yes when----------------- dd/mml/yy

ART unique number




Part [; Patients’ general background information (socidemographic and Socioeconomic characteristics)

Qno

Questions

Options/responses

Skip

101

Your usual residence

Urban
Rural (woreda-----kebele----

Private employee
Self employed
Housemaid
House wife
Student

1.

2.
102 | Your current marital status 1. Never married

2. Married

3. Widowed

4. Divorced/Separated
103 | To which religion do you belong? 1. Orthodox Christian

2. Muslim

3. Catholic

4. Protestant Christian

5. Traditional

6. Other specify--------
104 | To which ethnic group do you belong? 1. Kafficho

2. Bench

3. Shekacho

4. Sheko

5.  Amhara

6. Tigire

7. Oromo

8. Meinit

9. Other (specify
105 | What is your highest level of education 1. Never attended formal school

completed? 2. 1-4 (First cycle primary

3. 5-8 (2" cycle primary)

4. 9-10/12

5. Graduate/certificate (10+1/2/3 or 12+1/2/3/4)

6. Other (specify--------
106 | What is your main occupation? 1. Government employee

2.

3.

4,

5.

6.

7.

Farmer




8. Daily laborer
9. Merchant
10. Other (specify--

Part I1. Care seeking practices and costs incurred for the illness until diagnosis of TB
201 | When was the current illness you are being 1. / -/ dd/mm/yy
treated started? 2. | donot know/remember
202 | What was/were your chief symptoms and date of | 1. Cough (dd/mml/yy): [ 10 11 ]
onset of the current iliness? 2. Fever (dd/mml/yy): [ 10 1I ]
Note for interviwer: More than one response | 3. Loss of Weight:(dd/mm/yy): [ 1 11 ]
possible and check for that without reading | 4. Haemoptysis (dd/mm/yy): [ 10 11 ]
options 5. Chest pain : (dd/mmlyy): [ 10 11 ]
6. Others (specify) (dd/mmlyy): [ 11 11 ]
203 Which symptom(s) made you seek care? 1. Cough
Note for interviwer: More than one response | 2. Fever
possible and check for that without reading | 3. Loss of Weight
options 4. Haemoptysis
5. Chest pain
6. Others (specify
204 | Where and when did you first seek care for the | Action taken Date of visit/action
complaints? 1. Self medication
2. Used traditional medicine
3. Used holly water
4. Consult HEW
5. Consult HCP at HF -
6. Other (specify-------------- ) ¥ 206
205 | Why did not you consult health facility first during | 1. Thought it was mild and relived by it self
the onset of symptoms? 2. Health facilities were too far
Note for interviwer: Health facility is to mean | 3, Facility do not provide the service
private clinic or hospital, public health center, | 4 Too busy/long waiting time
or hospital or health post 5. Previous bad experiences
More than one response possible and check | 6 Fear of being diagnosed for TB
for that without reading options 7. TBis common and cure by itself
8. Fear of HIV test
9. Idon’t know service is provided there
10. I thought the cost is too expensive
11. Mistrust of health services provision
12. My belief system don’t allow
13. Other (specify)




206 | Which HCF did you first visit? 1. Health post
2. Public Hospita
3. Health center
4. Private (Hospital/Clinic)
5. Others (specify--------
207 How far is the HCF you visited first from your minute/hour walking distance/transport
ususal residence? Km
208 | How did you come to visit the health care 1. Referred from drug vendor/store/pharmacy
facility? 2. Referred /advised by HEW
Note for interviwer: More than one response | 3. Refred/advised from HIV clinic
possible and check for that without reading | 4 Referred/advised from holly water
options 5. Adivised/refered by traditional healer
6. Advised by TB patient on treatment
7. Advised by relatives/families
8. Self intiated
9. Other specify
209 | When did you first visit the HCF? / / dd/mml/yy
210 | In total how long time, did you spend from the days/weeks/months
onset of illness to the first HCF visit?
211 | Do you think that you delayed consultation of 1. Yes
HCP for your illness? 2. No * 213
212 | If felt delayed, Why did you delay Hoped symptoms would go away on their own
consultation of HCP at health facilities? Fear of social isolation
Fear of being diagnosed for TB
Fear of routine HIV test at health faciliteis
Lack of money to cover consultation fees
Bad staff attitude to patients
Perceived poor qualities of health services
Others (mention--------==--=======mmmmmmmmmmme - )
213 | Why did you prefer to visit the first health facility to It is accessible/near to my residence

other facilities?
Note for interviwer: More than one response
possible and check for that without reading

options

© ©® N o o s wDN P N R~ WD E

Services are available anytime

Services are provided for free

Confidence in getting cured at the HCF
Advised by somebody

Facility do maintain confidentiality

Facility staffed with skilled providers

Facility well equipped with diagnostic facilities
Others (specify------------=----------
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214 | What was the diagnosis of your illness during 1. Common cold
the first consultation at the facility? 2. Pneumonia
3. B.Asthma
4. TB » 218
5. I'was not told/I donot know
6. Other (specify----------
215 | Were you referred or self referred to other 1. Yes
facilities? 2. No > 218
216 | To which facility were you refered? 1. Health center
2. Hospital
3. Other specify------
217 | Why were you refered to other HCF? 1. Lack of laboratory
2. Lack of x ray
3. HCF donot provide TB diagnosis and treatment
4. HCP unable to diagnose my illness
5. Other specify----------=------
218 | When was your final diagnosis of TB made? ---———---dd/mm/yyyy
219 Did you suspect your illness be TB? 1. Yes 2. No
220 | What did yo feel when you were told to have TB? | 1. So frightend
2. Guilty
3. Nothing
4. Hopless
5. Other --
221 | Where was the final diagnosis of TB made? 1. Health center
2. Hospital
3. Private clinic
4. Other
222 | Until the final diagnosis of TB, how many
facilities did visit?
223 | How many visits did you made to HCF until the
final diagnosis of TB?
224 | In total how long time did you spend from the days/weeks/months
onset of your illness to diagnoses of TB?
225 | How long time did you spend since you days/weeks/months
first visited HCF until TB diagnosis?
226 | Do you think that diagnosis of TB was 1. Yes

11



delayed after you made visits to HF?

2. No

p228

227 | If felt delayed, what do you think is/are the | 1. Failure of providers to reach at diagnosis
reasons for the delay? 2. Lack of facilities/supplies for diagnoses
Note for interviewer: More than one response | 3, Prescription of unnecessary drugs
possible and check for that without reading | 5 Repeated referrals to different facilities
options .
5. Other speCify----------=-m-mm-mmmmomm oo
228 | In your family, does anyone have an illness | 1. Yes (how many----------
like you? No —>| 231
229 | Did they seek care for it? 1. Yes »> | 231
2. No
230 | Why they did not seek care? 1. Took from my medicine
Note for interviewer: More than one response | 2. Expensive healthcare fee
possible and check for that without reading 3. Refused
options . .
4. Other (specify-----------------

12



Cost of seeking care and diagnosis

About how much did you spend in ETB for each of the visits before you were diagnosed with TB, including the visit when

you actually received your diagnosis? For all that do not apply, mark N/A; Fill one line per visit

Visit Name of Total time | Accompanie | Consult | All test costs X ray/ Total Travel Food | Accom | Any Total
Providers/ spent (in s (Y/N) (# of | ation (for sputum, USor drug Costs costs | modati | other costs
institution where hours, accompanies | /card blood, stool, other costs (round trip (total | on costs | costs(sp | per visit
treatment or including charge urine or other diagnost | (all including if any ecify
advice sought travel ) specify----) ic costs | kinds accompany

if any

Visit 1

Visit 2

Visit 3

Visit 4

Visit 5

Visit 6

Visit 7

Visit 8

Visit 9

Total direct pre-diagnostic and diagnostic costs

Note for interviewer: provider could be traditional healer, holy water, any healthcare facility.

Time elapsed is time in minute/hours spent for round trip travel and waiting time at the provider

Drug is any medication prescribed and taken at each visits to provider

13




Part I111; Anti-TB treatment practices and patient cost of care

Qno | Question Options /response Skip
301 When did you start antiTB treatment? dd/mm/yy
302 How long it takes you to start TB treatment since days/weeks/months
first HCP consultation?
303 How long after the diagnosis of TB that you 1. Immediately » | 305
commenced anti-TB treatment? 2. days/weeks
304 | Why you did not start treatment immediately? 1. I'was reluctant to initiate the treatment
2. Fear of long treatment
3. Lack of anti-TB drugs at the facility
4. TB clinic was closed
5. Absence of DOT provider
6. Failure to present treatment supporter
7. Inability to arrange accommodation at nearby
8. Too ill to initiate early
9. Other (specify
305 | At which health facility did you start the anti-TB | 1. In this facility > 308
treatment? 2. Other facility(specify------
306 If started elsewhere, why you did you start 1. It was must to start at diagnosed HCF
treatment there? 2. lwastooill and told to be admitted there
3. Treatment was not available here at the time
4. | was near to that facility at the time
5. Other specify---------------
307 For how long did you take the treatment there? days/weeks/months
308 How were you taking the anti-TB drugs? 1. Hospitalized
2. Ambulatory —>| 312
309 For how long did you stay at the hospital? days/weeks/months
310 Did someone accompany you during 1. Yes (for ----------------- days/weeks/months
hospitalization? 2. No
311 During the hospitalization, how much did you pay | 1. Food ------------
in total for the following items? 2. Accommodation ---------
3. Laboratory tests------------
4. Drugs ------------
5. Service charge---------
6. Other(specify------
7. 1did not pay

14




8. | donot remeber

312 How far is this facility from your residence? | ------------ minutes/hour walk/vehicle ------- Km
313 How long time did you spend for a single visit Round trip travel-----minutes/hour walking/vehicle
including round trip travel and waiting time? waiting time at facility___minute/hour total-----------
314 | Were your family/ other accompanied you or gone | 1. Yes (in how many visits-----------------
in your place to pick anti-TB drugs? 2. No » | 316
315 | Why did someone accompany or gone in place of | 1. Too ill to travel alone or at all
you? 2. Fear of security
3. Was required for treatment
4. Other (specify-----
316 During the current treatment, were you told about | 1. Opting for treatment center
the following 2. Person to observe your treatment
Note for interviewer: options should be read and | 3. Length of treatment
circle those responded 4. Type of the drug
5. Dose and frequency of the drugs
6. Drug adverse effects
7. Need for repeated examinations/sputum test
8. Measures avoid TB transmission to others
9. Need for adherence to treatment
10. Risk s of improper drug intake

11. Cause and manifestations of TB illness
12. Need for screening household contacts
13. TB curability

14. Cost of anti-TB drugs and treatment
15. Who else should be examined/screened
16. Other specify---------------

15




Part IV: Indirect costs of care seeking and diagnosis before starting treatment

401 What is your formal work? 1. Government/private employed
2. Farmer
3. Daily laborer
4. Student
5. Merchant
6. No work
7. Other (specify)--
402 Do you work additional works (partime, 1. Yes
maintenance, trade etc) 2. No
403 Do you regularly perform your works? 1. Yes »| 406
2. No
404 Why did not you regularly work? 1. Due to the TB illness
2. Other reasons (specify------------ 406
405 When was the last time you were working your | ---------------- dd/mm/yy
regularwork? | e days/weeks/months from now
406 On average, how many hours did you work per
day BEFORE you became ill with TB?
407 On average, how many hours per day do you
work after you became ill with TB?
408 If work hour is different, is the change related to | 1. Yes
the TB illness? 2. No
409 Have you ever stopped working/going to 1. Yes
school/doing housework due to TB illness? 2. No »| 413
410 If YES: for how long did you quit working? days/weeks/months
411 | Who covers the work that you used to work? 1. Family member
2. Delegate office mate/co-worker
3. Hired person
4. Nobody
5. Other specify-------
412 How much ETB did you estimate the loss of
income due to lost workdays?
413 Did someone quit his or her regular work 1. Yes (how many------------
specifically to take care/accompany you? 2. No »| 501
414 What was the main occupation of your 1. Government/private employed (monthly salary---

accompanies/care giver?

2. Farmer

3. Daily laborer (daily wage--------

16




4. Student
5. Merchant
Part MI; Coping mechanisms for costs due to TB illness 6. No work
7. Other (specify)--

415 For how long did they quit their work? days/weeks/months

416 How much ETB would you estimate have they ETB
lost while taking care of you?

Part V: Household characteristics, assets, Income and Spending

501 Who is the head of the household? 1. Patient

2. Husband/father

3. Wife/mother

4. Brother/sister

5. Other specify----------

502 Who is the primary income earner in the 1. Patient 4. Wife/mother
household? Circle most appropriate 2. Husband/father 5. Extended family

3. Son/daughter 6. Other (specify

503 | What is the highest level of education of 1. Not attended/illiterate 4. Completed secondary

Primary income earner? 2. Completed primary 5. Graduate/certificate
3. Other specify----

504 | What is the highest level of education of head of | 1. Not attended/illiterate 4. Completed secondary
household if different from primary income 2. Completed primary 5. Graduate/certificate
earner? 3. Other specify----

505 How many people regularly sleep in your
house?

506 How many of the household members are paid
for working? (including patient)

507 How much do you estimate was the average 1. Income of patient; -------------
annual income of your household (for all 2. Other household member------------
persons in the house, including patient) 3. Other income ; --------------

TOTAL: ----------------

508 Do you think that your TB illness reduced the 1. Yes
total household income? 2. No

509 Besides yourself, does anyone else of your 1. Yes
household receive treatment for TB? 2. No

17




601 How much do you estimate that your household 1. ETB
incurred your TB care seeking? 2. | donot Know
602 How would you describe the expenditure for your TB | 1. Expensive
care? 2. Fair
3. Cheap
4. Free
603 How did you cover the costs incurred for TB 1. Sold assets/products ~
illness and care seeking? 2. Received financial assistance from outside----
Note: more than one response is possible and 3. Withdrew saving----------------
put amount of money generated with each 4. Borrow money---------------
coping mechanisms 5. Changed jobs 607
6. Reduced food consumption
7. Drop out of school
8. Other specify---------------=---- _J
604 If you sold assets, what did you sell? Circle most | 1. Land 5. Vehicle
appropriate 2. Livestock 4. Farm produce
3. Household item 6. Other----
605 | What is the estimated market value of the property
you sold?
606 How much did you earn from the sale?
607 Has the TB illness affected your social or private | 1. Yes
life in any way? 2. No > 609
608 If Yes, what did it brought on you? 1. Divorce
2. Disruption of sexual life
3. Drop out of school
4. Loss of Job
5. Reduced income
6. Other------
609 If the government could provide you with some 1. Transport vouchers
service to ease the burden of TB on you and your | 2. food vouchers
household, what would you prefer to have? State | 3. More efficient service
options, choose one 4. Other (specify):

18




Part VII; Perceptions, Knowledge and attitudes about TB

701 | What kind of disease are you being treated 1. 1B 4.1 donot know
currently? 2. Pneumonia 5. Other specify----
3. Cold
702 | Have you ever heard of TB illness before? 1. Yes
2. No »| 704
703 | Where did you hear about TB (source of 1. Mass media (radio, TV,news letter etc)
2. MOH banners,brochers,pamphlet etc
information on TB) 3. HEW
Note for interviewer: More than one response 4. H?alth facilit'y
5. Friends/relatives
possible and check for that without reading 6. TB case treated/on treatment
options 7. Other (specify------
704 | What do you think is the causative agent of TB? 1. Bacteria
2. Smoking cigarette
3. Exposure to cold
4. Fungus
5. Virus
6. Curse
7. Other Specify-----------------
8. Idon’t know
705 | Is TB contagious? 1. Yes
2. No » 707
706 | If contagious, how can a person get 1. Through the air when coughing or sneezing
tuberculosis? 2. Through sharing utensils
Note for interviewer: More than one response 3. Through touching a person
possible and check for that without reading 4. Through food
options 5. Through sexual contact
6. Through mosquito bites
7. Through drinking unboiled milk
8. Other (specify)------------
9. IDon’t know
707 | What symptoms does a person with 1. Persistent cough (greater than 2weeks)

tuberculosis have?

2. Coughing up blood

19



Note for interviwer: More than one response 3. Weight loss
possible and check for that without reading 4. Poor appetite
options 5. Night sweating
6. Chest pain
7. Fever
8. Other (specify-----------------
9. Don’t know
708 | Is TB hereditary? 1. Yes 2.No
709 | Do you know if there is a vaccine for TB? 1. Yes 2.No
710 | How is treatment of TB provided? 1. Forfree 2. For charge
711 | Do you know the approximated duration of | 1. Yes (specify----------- . No
TB treatment?
712 | Do you know the kind of TB drugs? 1. Yes 2. No
713 | Is tuberculosis curable? 1. Yes 2. No
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Annex 3: Amharic version information sheet, consent form, and questionnaires
A0S 11 ATGF HAFLPT eTLAT aolE

PGk CoN: P Var977 Yh9Pq oot Ogh LTS vh9°s amt

PT ATEE ANPF ANZA(RU/ON MG AnANP AATANNT)

PG A7N6E &/C PPDS Lol (1006 TELAC)

UAE RoNGE &/C &1 Bl (45T TE4NC)

A0S ao/FE (1ALG ANN RZACAAE PU/AN MG AmOOP /0

a9 03 (. O+PALT Polo0M (S A7 AFT1TLPTINTWALANG NANTT), AL hG+T eBG PALA::
(aPPrg° QUTT OHLL4N ANPITIWNLANPST ANTILER T4OTT APPLES APSNMC AN hb& TLAT
A A0 $LHPA:: ALU-I® Uav-aTTy (WRee aPARES +I0L0.77 UhIPS APt 9987 N7WNLAN QAT
POAF @y avHavt AATLPTIN PIS@. PHN. (S aPhANAG aP$NMC oo 10.:: Cu-T KWYE, Uav-aqy
ALa0Lav4.G 4L, 3nav: \LEI° 1H ATLTLPE (AFRKES dteT VICT OHA% TORT AARHPA:: LU IPT AA
Y 0P F avHolet PPNIPPTT 00948 eH7IA avlE (NGt ARTIIP:: PUaP9TT (e AAGPaPCIPCS
aFng®  aAGhATiVhI®T @.mt AL P7.aNTAT F9CS PNAT @ AhGTTLLeP BS  avlEPT hut
AT S0T7T BT (RS P70 ATITéT LA ATeAtBPTT MNGHT U-bd £L%A::

PGk GATYE PHY TG AAYT 0 F919LPTI0MS RIS 0900 H& ST 09°Cavss UhIPS aPHAe
aO\ThATE aPHOP T (WP QMm@ AL 291 LaoM @} TCT Akl NG 9°CovsS vhIPS NPT I°
1 O HHPPS PT.OM O PF7 aPART aD.::

PP WARIPT HATEE TGk PovBavsP KAAG T FLrE PAD. avlE ANNAN BE LmPTIN:: NaPP+I°
Ah VhoPG@. €99% &40 AdT (TALE LT avlBPT LANANA:: POCAL (TTE aPate PHLA10.
PTLAMT TR 0P8 KNG PAQTT  TEL AGPLAT KOl ANAL OAPT 10.:: HATEPTIC PtON
N6LA AL +avaCh (HLL1M. avsm ANt AP NPLHSE P91.84T aPmeeT NATTNL 30LbPPT7
L4ZN:: NePMEEI® OPT LOCAL TWOLPADTTLLR: 00T OTAN UG O PTTOAAUE YarI°P
ICavsG YNIPG VAT Oen PT7 LM Pik::

PIPATC AmANPE P7LAMT TISTFAI® avlBEPF JONTE eEMOP ATILLA 90 avilhes, QPR APPHG Adh
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1.1. Medical record review checklist

Medical record number

Date of recent visit;

Duration of illness (dd,week,mm)

Chief complaint

Cough

Fever

Chest pain

Night sweating

Swelling over neck

Other specify

Key physical findings

HEENT

LGS

Chest

CVS

g B L Mo g B W N

Abdomen

6.

Other specify

Investigations requested
,their results and unit cost

Investigation

Result Unit cost of the investigation

1.

Sputum for AFB

GeneXpert MTB/RIF

CXR(chest x ray)

ESR

WBC

2
3
4.
5
6

Other specify

Diagnosis/Assessement

Diagnosis

Date of diagnosis

B
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Pneumonia

B.Asthma

Other specify

gl wn

Not stated/written

Treatments/plan
prescribed and their unit
cost

Unit cost of the treatment precribed

1.2.Unit TB register review

TB unit number Wereda kebele

Sex 1. Male 2. Female

Age years

Smear result 1. Positive 2. Negative 3. Not done Lab number:
Baseline/intial weight (Kg)

Patient category 1. New 2. Transfer in 3. Other 4. Other specify

Type of TB 1. PPos 2.Pneg  3.EPTB

Intensive drugs 1. RHZE 2.SRHZE 3. Other ----- Dose (#of tabs):
Treatment started date/dd/mm/yy

Xpert MTB/RIF result 1. Positive 2. Negative 3. Notdone | Lab serial #:
HIV test offered 1. Yes 2. No

HIV test performed 1. Yes 2. No

Place HIV test performed 1. OPD 2. Lab 3. TBclinic 4. Other ----
HIV result 1. Reactive 2. Non reactive 3.NA

CPT started date 1. Yes 2.No if yes when----------------- dd/mm/yy
Date HIV care enrolled Yes 2. No if yes when----------------- dd/mm/yy
Date ART started Yes 2. No if yes when----------------- dd/mm/yy

ART unique number
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Patient followup questionnaire

No | Questionnaire ID
001 | Zone 1. Kaffa Bench-Maji Sheka
002 | Woreda 1. Bonga town 4. Mizan Aman 8. Tepi town
2. Decha 5. North Bench 9. Yeki
3. Chena 6. Shey Bench 10. Masha
7. Meint Goldiya
003 | Name of health facility 1. Hospital 2. Health center 3. Health post 4. Other( specify--------
004 | Date of interview (dd/mm/yy)
005 | Name and signature of data
collector
006 | Name and signature of supervisor
Unit TB register review (fill what has been documented after the treatment intiation)
007 | TB unit number Date anti-TB started dd/mm/yy
008 | Sputum Smear result Test time Result Lab number
End of 2" month 1. Positive 2. Negative 3. Not available
End of 5™ month 1. Positive 2. Negative 3. Not available
End of treatment 1. Positive 2. Negative 3. Not available
009 | Weight (KQg) Time of measurement Weight (Kg)
End of 2" month
End of 5" month
End of treatment
010 | HIV test result 2. Reactive 2. Non-reactive 3. Not available
011 | HIV care enrolled 1. Yes 2.No 3. NA ifYeswhen dd/mm/yy
012 | CPT started 1. Yes 2.No 3. NA ifYeswhen dd/mml/yy
013 | ART started 1. Yes 2.No 3. NA ifYeswhen___ dd/mmlyy ART no
014 | Recorded number of Intensive phase Continuation phase
attendance
015 | Treatment outcome 1. Cured 5. Treatment Failure
2. Completed 6. Died
3. Lost to follow-up 7. Other specify----
4. Transferred out
016 | Date outcome ascertained (dd/mm/yy)

Medical record number (MRN) |
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Number of Visits after TB DX

Date of Visit (dd/mm/yy) Reason for visit /diagnosis Investigations/ Unit cost
Treatment prescribed
Patient follow-up interview questionnaire
801 | Date of follow up (dd/mm/yy)
802 | Place follow up made 1. Home 2. Health facility
803 | Outcome of follow up 1. Patient traced and interviewed
2. Patient transferred to other treatment center
3. Patient lost to follow-up Stop
4. Treatment failed and regimen changed
5. Patient died
804 | Person interviewed 1. Patient
2. Parents/care giver
3. Treatment supporter
4. Other (specify
805 | From where were you getting the required drugs? | During intensive phase Continuation phase
1. This center 1. This center
2. Health post 2. Health post
3. Other (-------- 3. Other (--------
806 | How frequent were you picking the anti-TB During intensive phase Continuation phase
drugs 1. Daily 1. Daily
2. Every three days 2. Every three days
3. Weekly 3. Weekly
4. Other -------------- 4. Monthly
807 | Were you ever been observed by someone while 1. Yes
you took the anti-TB drugs 2. No »| 810
808 | While you were taking your medicines, During intensive phase Continuation phase
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In how many occasions did someone observe

you?

All occasions
Occasionally

1
2
3. None of the occasions
4

1. All occasions
2. Occasionally
3. None of the occasions
4, Other -----------mmnmmm-

809 | Who were observing you while you took the During intensive phase Continuation phase
anti-TB drugs? 1. Health care provider 1. Health care provider
2. HEW 2. HEW
3. Treatment supporter 3. Treatment supporter
4. Family member 4. Family member
5. Noone 5. Noone
6. Other ------------------- 6. Other -------------------
810 | While you visit HCF for collecting anti-TB During intensive phase Continuation phase
drugs, how long time you elapse for a single visit | Round trip travel------- min | Round trip travel------- min
Waiting time-------- min Waiting time-------- min
811 | During your visits for anti-TB drug collection, During intensive phase Continuation phase
how much ETB did pay in total for the 1. Service fee---- 1. Service fee----
following? 2. TBdrug-------- 2. TBdrug--------
Note: transport, food , accommodation 3. Sputum test------ 3. Sputum test------
includes those incurred for accompanies if 4. Other lab tests--- 4. Other lab tests---
any 5. Other drugs------ 5. Other drugs------
6. Lodging-------- 6. Lodging--------
7. Food---------- 7. Food----------
8. Transport (round trip)- | 8. Transport (round trip)-
9. Other ------ 9. Other ------
812 | After you initiated anti-TB treatment, have 1. Yes
encountered any other illness? 2. No 815
813 | Have you sought care for the illness? 1. Yes 2. No
814 | How much did you pay for the investigations and | Consultation------- transport------ lodging-----
drugs during the care seeking and treatment? Laboratory tests food other
Drugs ----- Total --
815 | Have you commenced your regular work? 1. Yes 2. No— » | Finish
816 | When did you start the work? 1. dd/mmlyy
2. After days/weeks/months treatment
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Unit TB register review (fill what has been documented after the treatment intiation)
007 | TB unit number Date anti-TB started dd/mm/yy
008 | Sputum Smear Test time Result Lab number
result End of 2" month | 2. Positive 2. Negative 3. Not available
End of 5" month | 2. Positive 2. Negative 3. Not available
End of treatment 2. Positive 2. Negative 3. Not available
009 | Weight (Kg) Time of measurement Weight (Kg)
End of 2" month
End of 5" month
End of treatment
010 | HIV test result 3. Reactive 2. Non-reactive 3. Not available
on | HIV care enrolled 2. Yes 2.No 3. NA ifYeswhen dd/mm/yy
012 | CPT started 2. Yes 2.No 3. NA ifYeswhen dd/mm/yy
013 | ART started 2. Yes 2.No 3. NA ifYeswhen___ dd/mm/yy | ART no
014 | Recorded number of | Intensive phase Continuation phase
attendance
015 | Treatment outcome | 5. Cured 5. Treatment Failure
6. Completed 6. Died
7. Lost to follow-up 7. Other specify----
8. Transferred out
016 | Date outcome ascertained (dd/mm/yy)

| Medical record number (MRN) |
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Number of Visits after TB DX

Date of Visit (dd/mm/yy) Reason for visit /diagnosis Investigations/ Unit cost
Treatment prescribed
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Patient record review/data extraction checklist

Name of data collector

Name of supervisor

Name of the facility

Type of facility

1. Hospital 2. Health center 3. Health post

4. Other-----)
Zone 1. Kaffa Wereda 1. Bonga Town 5. Mizan Aman 9. Semen Bench
2. Bench Maji 2. Decha 6. Debub Bench 10. Tepi town
3. Sheka 3. Ginbo 7. Sheybench 11. Yeki
4. Chena 8. Sheko
Patient serial number 01 02 03 04 05 06 07 08 09 10

Date of extraction (dd/mm/yy)

Patient Unit TB registration number

Sex (1. Male 2. Female)

Age

Wereda of patient

Kebele of patient

Smear result ( 1. Pos 2. Neg. 3.not
available (NA)

gl B~ W N -

Baseline weight

Treatment category 1. New 2.
Transferin 3. Other

~N| o

Type of TB 1. PTB+ 2. PTBN 3. EP

Drugs 1. ERHZ 2. Other ---

Dose (# of tabs)

10

Date treatment started

11

# of attendance counts (intensive)

12

Date intensive ended (dd/mm/yy)

13

HIV test offered (1. Yes 2. No)

14




HIV testresult 1.R 2. NR—»22 | 15
Enrolled for HIV care 1. Yes 2. No | 16
CPT started 1.Yes 2.No 17
Date CPT started 18
ART started (1. Yes 2. No) 19
ART unique number 20
Date ART started 21
Weight 2" month 22
Weight 5™ month 23
Weight 6™ /7™ month 24
Sputum result end of 2" month 25
1. Positive 2. Negative 3.NA
Sputum result end of 5™ month 26
1. Positive 2. Negative 3.NA
Sputum result end of 6" /7" month | 28
1. Positive 2. Negative 3.NA
Date continuation started 29
Drugs (continuation) 1.HE 2.RH | 30
Dose/#of tabs 31
# of visits recorded 32
Treatment outcome 33
1. Cure 2.Complete
3.Default 5. Death

6. TO 7. Failure
Date outcome ascertained 34

(dd/mml/yy)
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