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ABSTRACT

Background: Tuberculosis is an infectious disease caused by Mycobacterium
tuberculosis. In 2021, 10.6 million individuals got infected with tuberculosis globally and
tuberculosis incidence in Kenya was 251 cases per 100,000 population. Between 2019
2021, Mandera county had 1223 cases of which 68 (6%) were lost to follow up and 55 died
giving a case fatality rate of 4.5%. The lost to follow-up and mortality could be attributed
to a lack of access to tuberculosis care that may also result in drug-resistant tuberculosis.
Access to tuberculosis care is the timely use of all the healthcare services provided at the
tuberculosis clinic for patients to achieve the desired outcome which is to complete
treatment.

Objectives: to determine patient related and health-facility-related factors associated with
access to tuberculosis care among tuberculosis patients in Mandera east sub-county.
Method: a cross-sectional study was used. The target population were individuals aged 18
years and above who were diagnosed with tuberculosis in Mandera county. Using a
sampling frame of 1223 from TIBU system, a total of 394 tuberculosis patients were
selected using simple random sampling. Structured questionnaires were used to collect data
from the selected patients on health facility and patient related variables. Descriptive
analysis was done by calculating frequencies and proportions for categorical variables.
Inferential analysis was conducted using adjusted prevalence odds ratio (aPOR).

Results: most respondents were male at 64.5% (231/358), and urban residents were 83.2%
(298/358). Those who had means of transport to the facility were 83.2% (298/358) while
those with fare were 20.9% (75/358). Those who did not experience adverse drug reactions
were 79.9% (286/358). A majority, 70.4% (252/358) had a tuberculosis clinic in their town
of residence, while 77.7% (278/358) were able to access the tuberculosis clinic because
they lived within 5 kilometers radius to a clinic. Access to tuberculosis care was 88.8%.
Those with means of transport had higher odds of access to tuberculosis care in comparison
to those who lacked (aPOR=19.53, p<0.001). Respondents with fare had higher odds of
accessing tuberculosis care in comparison to the ones without fare (aPOR=20.33, p<0.001).
Those who adhered to medications had 48.34 times odds of accessing tuberculosis care in
comparison to the ones who did not adhere (aPOR=48.34, p<0.001). The odds of accessing
tuberculosis care were higher in those who had tuberculosis clinic in their town of residence
compared to the ones who did not have (aPOR=5.26, p=0.008). Those who had privacy at
the health facility had higher odds of accessing tuberculosis care (aPOR=12.92, p<0.001)
in comparison to the ones who did not.

Conclusion: several factors associated with access to tuberculosis care among patients in
Mandera East sub-county. Access to transportation, affordability of fare, medication
adherence, availability of a tuberculosis clinic in the patient's town of residence, and
privacy at the health facility were significant predictors of access to care.
Recommendations: To improve access to tuberculosis care in Mandera East sub-county;
stakeholders can work towards improving access to transport services, community
engagement, financial and medication adherence support.
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ADR — Adverse drug reaction
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CHAPTER ONE
1.0 INTRODUCTION
1.1. Background of the Study
Tuberculosis (TB) infectious disease is caused by Mycobacterium tuberculosis (Dong et
al., 2022). The bacteria usually infects the lungs, but can also infect other organs like the
kidney, spine and brain (CDC, 2016). According to the World Health Organization
(WHO), 1.5 million people died of TB infection in 2020(WHO, 2021). Globally it is the
second leading cause of mortality after Covid-19. Tuberculosis is curable and the treatment
is six months anti-TB medication regimen. TB incidence was 127 cases per 100,000
population in 2020 affecting 9.9 million worldwide. In 2021, 10.6 million got infected
which is an increase of 4.5% from 10.1 million in 2020, reversing many years of slow
decline(WHO, 2022). Similarly, the TB incidence rate (new cases per 100 000 population
per year) is estimated to have increased by 3.6% between 2020 and 2021, following
declines of about 2% per year for most of the past two decades.
Kenya is one of the thirty nations with a high burden of TB, according to the World Health
Organization (WHO) (Enos et al., 2018). In 2021 TB incidence in Kenya was 251 cases
per 100,000 population (WHO, 2022). Considering significant state and partner
investments in TB prevention and treatment over the last 20 years, the illness still ranks as
the fourth greatest cause of mortality (Enos et al., 2018). Consequently, finding everyone
who has TB and effectively treating them should be a top priority for the nation. An
increase in the duration of the population's risk of exposure to tuberculosis depends on a
patient's infectiousness (Khan et al., 2019). Kenya TB prevalence survey conducted in

2016 found that in Kenya the prevalence of TB was 558 cases per 100, 000 population in



comparison to the notification of reported cases which was 233 cases per 100,0000 for the
same year (Enos et al., 2018). According to The national tuberculosis, leprosy and lung
diseases program (NTLD-P) online database-treatment information from basic unit (TIBU)
an electronic surveillance system that is used at NTLD-P for data collection and reporting,
only 76436 cases were diagnosed and treated translating to 192 cases per 100,000
population for the same year(TIBU, 2016). This pool of unreported TB cases continues to
fuel the spread of the disease, as one undiagnosed and untreated person can infect 10 to 15
others (Kouhpayeh, 2022). Tuberculosis is the sixth leading cause of death in Kenya
(MOH, 2020). In 2019, there were 86,504 TB cases reported and treated, of whom 10%
were minors (less than 15 years old)

According to an annual report by NTLD-P, there were 609 cases of TB were notified in
2021 (Annual Reports — NLTP, 2021). The Same year Mandera East sub-county reported
359 cases, suggesting that more than half of the total cases notified came from Mandera
East sub-county.

Access to treatment of tuberculosis and services is the timely use of all the healthcare
services provided at the TB clinic for patients to achieve the desired outcome which is to
remain on treatment throughout the treatment period or complete treatment and get cured
(Leclair et al., 2022). Access to treatment of tuberculosis and services is very important in
managing TB as it assures sustainable option for patients to complete treatment, which in
turn results in getting cured. Access to treatment of tuberculosis and services could not be
measured by one indicator as it involves many sectors including, distance, availability of
the TB clinic, availability of healthcare workers, availability of medicines, nutritional

supplements and availability of all the services within the TB clinic. In view of these



reasons, access could be measured using its outcome (Leclair et al., 2022). One of the main
outcomes of access to treatment of tuberculosis and services is being on care throughout
the treatment period, completing treatment and getting cured. Those who continuously
adhered to treatment and completed treatment could be termed as those group that had
access to treatment of tuberculosis and services and those who lacked access to treatment
of tuberculosis and services are those who did not complete treatment.

1.2. Problem Statement

In Kenya, tuberculosis is the fifth most prevalent infectious disease with a significant
fatality rate. (Sinha et al., 2021). In 2015/2016 the incidence of TB in Kenya was 426 cases
per 100,000 population (Enos et al., 2018). According to the TIBU surveillance system
from 2019 to 2021 Mandera County had 1223 cases. Those lost to follow-up were 68 out
of 1223. According to an annual report by NTLD-P, there were 609 cases of TB were
notified in 2021 (Annual Reports — NLTP, 2021). The Same year Mandera East sub-county
reported 359 cases, suggesting that more than half of the total cases notified came from
Mandera East sub-county.

The County had ten drug-resistant TB (DRTB) patients out of which one was lost to follow-
up. The case fatality rate was 55 out of the 1223 translating to 5% while TB is curable and
preventable. Although healthcare services were available at the TB clinics for patients with
TB in all counties in Kenya, not all TB patients adhered to and completed their TB
treatment regimen. It is therefore important to investigate factors associated with access to

TB care in Mandera East Sub County.



1.3. Justification

The infection of TB is a cause of concern for the health and wellbeing of large numbers of
people. Lack of access to TB care and completion of treatment is a significant obstacle to
TB prevention and control, particularly in non-developed countries which leads to high
morbidity and mortality rates (Nyangoma et al., 2020). There is insufficient published data
on access to treatment of tuberculosis and services among TB patients and this study would
address the knowledge gap and eventually the data will be used to manage the factors
affecting access hence increase access to treatment of tuberculosis and services in Mandera
County-Kenya, hence prevention of morbidity and mortality due to TB.

1.4. Research Questions

i.  What are the socio-economic factors related to access of TB care among TB
patients in Mandera County?
Ii.  What are patient related factors affecting access to treatment of tuberculosis and
services among TB patients in Mandera County?
iii.  What are the health facility-related factors associated to access to treatment of
tuberculosis and services among TB patients in Mandera County?
1.5. Objectives

1.5.1. Broad Objective

To determine factors associated with access to treatment of tuberculosis and services
among TB patients in Mandera County-Kenya.
1.5.2. Specific Objectives

I To determine patient related factors associated to access to treatment of
tuberculosis and services among TB patients in Mandera East sub-County.

ii. To identify health-facility-related factors associated to access to treatment of
tuberculosis and services among TB patients in Mandera East sub-County.



CHAPTER TWO
2.0 LITERATURE REVIEW
2.1. Definition, aetiology and historical distribution of Tuberculosis
Tuberculosis is a communicable disease that has affected a huge number of individuals
worldwide and is curable if detected and treated promptly. Prior to the twentieth century,
tuberculosis was the leading cause of death in the industrialized world, and it remains a
threat to public health in many developing nations. One-third of the world's population is
currently at risk for contracting tuberculosis, and 5-10% of those at risk will be susceptible
to the disease at some point in their lives. Globally, about 40% of TB infections were
undetected in 2017 (WHO,2018). In Sub-Saharan Africa, 60% of TB patients commenced
treatment, and 50% of patients achieved a successful outcome (Hansen et al., 2017). The
majority of instances are passively discovered at the health facility level. In recent years,
however, a more aggressive strategy has been established to actively seek for new TB cases
in the community. Despite these efforts to enhance diagnosis, detection of tuberculosis
cases in low-income countries has remained difficult due to a variety of factors, including
geographical constraints (Murray et al., 2013). Delays in TB diagnosis raise the prevalence
of tuberculosis and hamper global efforts to eliminate the disease by 2030 (Murray et al.,
2013). In Kenya, an estimated forty percent of tuberculosis cases go untreated and can
infect an average of ten to fifteen individuals annually (NTLD-P, 2016).
2.2. Global Tuberculosis Burden
In 2020, approximately 84% of TB mortality among HIV-negative individuals and 85% of
the total number of TB mortality among HIV-negative and HIV-positive individuals

occurred globally(WHO, 2021). WHO geographic areas of Africa and South-East Asia,



India contributed to 38 percent of worldwide TB mortality in HIV-negative individuals and
for 34% of the total population in both HIV-negative and HIV-positive individuals. Of the
53% of HIV-negative individuals that died were male and 32% were female, while 16%
were children (15 years old). 50% of TB-related deaths among HIV-positive individuals
were attributable to TB (WHO, 2021). In 2007, there were almost 9.27 million new
infections of tuberculosis worldwide, according to the World Health Organization's 13th
annual tuberculosis report, which was released on World TB Day, March 24, 2009. The
average number of cases per capita, which peaked in 2004 at 142 per 100,000 and declined
to 139 per 100,000 in 2007, is a more relevant indicator of the issue since, despite the fact
that this number shows an increase from 9,24 million in 2006, the global population has
also increased. An estimated 1.32 million people without HIV infection and 456,000 people
with HIV-positive status passed away from tuberculosis in 2007. (WHO, 2019).

Estimates of illness burden influence the direction of health research and financing, as well
as how interventions are prioritized within disease control budgets. Current burden
estimates may grossly underestimate the health costs associated with tuberculosis by
leaving out post-tuberculosis, which could result in the misallocation of resources, political
focus, and research effort. Initial evidence of the biases resulting from omitting post-
tuberculosis burden has come from burden estimates for specific settings. For example, an
analysis comparing the burden of tuberculosis in India with and without post-tuberculosis
discovered that total disability-adjusted life years increased by 62% when post-
tuberculosis was included (Menzies et al., 2021). A study of the burden of tuberculosis in
Tarrant County, Texas, USA, discovered a sizable portion of the total burden was brought

on by chronic tuberculosis sequelae.



With 1.6 million fatalities from a single infectious agent in 2017, tuberculosis (TB) is the
biggest cause of mortality globally and a threat to public health (Enos et al., 2018). In 2017,
an estimated 10 million people contracted TB disease, while only 6.4 million (61%)
received notifications. By 2035, the worldwide TB objectives seek to reduce TB fatalities
by 95%, incidence by 90%, prevent families impacted by TB from experiencing
catastrophic costs as a result of TB by 0%. In order to locate all event instances, efforts
must be increased up when the full burden of TB has been determined. when the health
notification and vital registration systems are poor.

About 25% of the total new infections of tuberculosis globally were reported in India in
2017, totaling 2.8 million new cases(Secretary Of Jan Swasthya Sahyog et al., 2018). This
includes 147,000 new cases of MDRTB (multi-drug resistant tuberculosis), or around 25%
of all cases worldwide. Not HIV but tuberculosis (TB) caused 423,000 deaths in India. This
amount generally corresponds to one-third of the total worldwide. In India, tuberculosis
treatment is governed by the Revised National Tuberculosis Control Program (RNTCP).
The vast majority of our patients come from Madhya Pradesh and Chhattisgarh, two
regions where the RNTCP reports remarkably favorable results from treatment. In
accordance with publicly disclosed RNTCP data, almost 85% of patients are predicted to
have satisfactory results; nevertheless, there are reservations regarding data inaccuracies.
According to non-RNTCP Indian figures, only 50-75 percent of diagnosed or admitted
patients have been beneficial. Much fewer studies has been done on healthcare accessibility
variables such as therapy setting, proximity to care, and loss-to-follow-up prior to and
throughout therapy than on patient demographic data and microbiologic data, that have

been shown to influence tuberculosis results in India.



According to case-fatality-based research, 239 000 children under the age of 15 are
estimated to have perished from tuberculosis in 2015, with 191 000 of the deaths happening
in children under the age of five (>80% of the mortality in children under the age of 15)
(Dodd et al., 2017) . Over 96% of the fatalities (>96%) involved youngsters who were not
getting tuberculosis treatment. The number of pediatric tuberculosis deaths could be
roughly cut in half if the case-detection ratio for children were increased from its current
value of approximately one in three to the two in three currently achieved in adults, or
reduced by more than ten times if all children with tuberculosis were treated, according to
current projections of low mortality rates (1% mortality) in pediatric patients (Jenkins et
al., 2017). Both for under-5 and under-15 death rates, the majority of deaths occurred in
the WHO regions of Africa and Southeast Asia; the countries with the greatest per-country
mortality rates were India, Nigeria, China, Indonesia, and the Democratic Republic of the
Congo. These are all populous nations with annual tuberculosis incidence rates < 400 that
are included on the current WHO list of 30 countries with a high burden of the disease.
Children with HIV accounted for about 17% of mortality. In sub-Saharan Africa, where
36% of tuberculosis deaths occurred in children infected with HIV, tuberculosis mortality
per person was greatest. Around 24% of cases of tuberculosis in children worldwide
resulted in death (Dodd et al., 2017).

Twenty-two high-burden countries account for eighty percent of the global tuberculosis
load (WHO, 2009). In 2007, India (with 2 million cases), China (1.3 million), Indonesia
(530 thousand), Nigeria (460 thousand), and South Africa had the highest prevalence
(460,000). 79% of the projected 1.37 million HIV-positive cases occurred in Africa,

whereas 11% occurred in Southeast Asia. An estimated 500,000 cases of multidrug-



resistant (MDR) TB were reported in 2007. (Including 289,000 new cases). 55 nations have
reported instances of extensively drug-resistant TB (XDR) by the end of 2008. Of them,
131,000 were in India, 112,000 in China, 43,000 in Russia, 16,000 in South Africa, and
15,000 in Bangladesh. These most recent numbers are cause for grave concern and indicate
a potential danger to the ability to treat tuberculosis in both individual patients and
treatment programs (WHO, 2019).

The diagnosis phase of the care cascade showed the greatest variation in performance
between high-burden countries and non-high-burden countries, demonstrating that a
significant proportion of presumed tuberculosis patients remained undetected, especially
in high-burden countries (Kim et al., 2019). The tuberculosis care cascade varied
significantly among the 30 high-burden nations. Nigeria had the lowest rate of diagnoses
(less than 20%), and 85% of newly discovered cases of tuberculosis went misdiagnosed
and untreated. On the other hand, people with tuberculosis in Papua New Guinea and
Angola did not obtain treatment for their illness despite excellent diagnosis rates.. There
was discovered to be a general inverse correlation between population health indices, such
that nations with subpar care cascades also had subpar health outcomes and coverage of
essential medical treatments (such as immunization and prenatal care). The main obstacle
to tuberculosis control, particularly for nations with high burdens, was diagnosis. The care
cascade phase with the strongest association to population health indicators was determined
to be performance in relation to diagnosis. The findings point to the possible use of
tuberculosis care cascades as a tracer to evaluate the performance of the entire health
system. This is a relevant tracer because tuberculosis treatment lasts for several months

and shows how well a health system is delivering continuity of care.
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Reducing the global impact of diseases such as TB, HIV/AIDS, and malaria by 2030 is an
additional environmentally friendly development aim (Sobe Jermano Boyong et al., 2018).
In contrast, the World Health Organization's Eliminate Tuberculosis Strategy, the term of
that was adopted by the organization's member nations in 2014, set the audacious goal of
eliminating tuberculosis by 2035. Conflicts that are violent may most certainly still provide
a barrier that hinders national and international efforts to combat TB. This is because the
likelihood of tuberculosis spreading is greatly increased by the absence of medical and
social services as well as the negative health effects of population dislocation. The
interactions of TB in areas of armed conflict have not received much attention in studies,
which naturally limits the effective use of resources for containment. The objective of this
investigation was to document the standard diagnostic proficiency for tuberculosis (TB),
ascertain the medication vulnerability of retrieved Mycobacterium tuberculosis, and
pinpoint potential contributors in this domain. A qualitative assessment of the challenges
in obtaining entry to TB management institutions in this area was also conducted. One in
five patients who visit the Wau teaching hospital are estimated to be infected by the
tuberculosis virus. The study's estimations are greater than those from earlier research done
in Somalia and Ukraine in similar conditions. Despite the fact that men made up the
majority of the instances, our information biased distribution according to gender may be
the reason for this. However, considering that those receiving treatment were selected at
arbitrary this may also be a sign of the differences in the methods how men and women
access healthcare. Research has demonstrated that men are actually more likely than
women to look for medical assistance. Same trends in seeking medical care based on

gender have also been noted in Asian countries, including Bangladesh. Warrap, located
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about 111 kilometers west of Wau town, has the second-highest concentration of
tuberculosis cases. In actuality, Wau and Warrap accounted for 84% of the study's TB
cases. This raises the possibility that these two townships are hubs for TB. In such a
scenario, high population density and poor health care systems would both contribute to
the status quo. The Dinka, who comprise a sizable portion of the people under
investigation, are the predominant ethnic group residing in Wau town. It follows that the
majority of the TB patients discovered during this examination belonged to the Dinka
ethnic group, which is not surprising. However, it's important to highlight that 61% (24/39)
of the TB cases involved animal interaction of some kind. Similarly, this could be the
outcome of the majority of our sample's ethnic group, the Dinka, having pastors.

2.3. Tuberculosis in Kenya

Kenya is bordered by Somalia to the north-east, Ethiopia and Sudan to the north, the Indian
Ocean to the east, Uganda to the west, and Tanzania to the south. In 2005, the incidence of
HIV was 6.7%, while 115,234 cases of tuberculosis were reported in 2006. In 2006, the
TB/HIV co-infection rate was 52%. National tuberculosis, leprosy and lung disease
program (NTLD-P) is committed to attaining the WHQ's international targets of 70 percent
case detection and 85 percent cure. Similarly, the Kenyan government adheres to the 2015
Millennium Development Goal of reducing the prevalence and mortality of tuberculosis.
The World Health Organization (WHO) has designated Kenya as one of the 30 states with
the highest TB burden. Notwithstanding significant state and partner investments in TB
treatment and prevention over the past 20 years, the illness still ranks as the fourth greatest
cause of mortality. Therefore, discovering everyone who has TB and successfully treating

them should be a top priority for the nation. In Kenya, there were 558 (455-662) cases of
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pulmonary TB that were bacteriologically proven in people over the age of 15 per 100,000
people.

Geographical variations in the TB load exists by county profile (Sifuna et al., 2019). For
instance, the Nyanza Region in Western Kenya, which includes the Siaya and Kisumu
Counties, has the greatest prevalence of TB, with a projected incidence of 500 cases per
100,000 people.3 A 700 cases per 100,000 population incidence has been reported in some
locations of the region, particularly the vicinity of Kisumu City. The estimated reported
TB incidence in some wards was assessed to be 10 times higher than that in others, the rate
of new smear-positives varied up to 14 times, and the rate of treatment failure rates differed
up to 40 times. Even as more in-depth individual-level research are conducted in the
selected locations to assess the most significant factors related to disease distribution, these
data may be useful for effective TB control strategies. All years, with the exception of
2015, where the TB rates near Siaya and Bondo fell, it was noted that the elevated reported
TB incidence rates were primarily in the vicinity of the major cities of Kisumu, Siaya, and
Bondo. In Kisumu County's southernmost region, South-East Nyakach, which neighbors
Homa Bay County, we also noted high TB rates. This region is adjacent to Sondu, a
commercial center that has expanded as a result of the Sondu Miriu power plant.
Additionally, Sondu town serves as a transportation center for the nearby towns of Kericho
and Kisii. This may help to explain why there are more TB cases in this area due to the
large number of employees and traders that live there.

About one in five smear-positive TB patients in a study of inaccurate reporting of the
disease in Kenya were not known to the NTLD-P, showing that the true TB burden was

greater than previously thought (Tollefson et al., 2016). Unreported cases might not get
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treatment, continue to spread TB in society or, worse still, dying prematurely. This is a
major threat to the public's health. To enable adequate treatment for patients, prompt public
health responses, and reliable analysis of trends, accurate documentation of TB disease is
crucial. Without trustworthy TB monitoring systems, NTLD-P is unable to provide
resources, create national plans, monitor progress toward goals for TB control, and report
it. To make sure that all confirmed TB cases—and not only those that have begun
treatment—are reported to the NTLD-P, TB surveillance in Kenya needs to be enhanced.
In Kenya, inadequate reporting was not widespread: With up to one in three smear-positive
cases in some locations being unknown to the NTLD Program, it was worst in places with
a high TB burden. Larger institutions and largely metropolitan settings (like Nairobi)
showed significantly higher levels of under-reporting. Low reporting levels may result
from poor recording quality and late delivery of health care at these establishments. A TB
surveillance study in Kenya revealed that hospitals and health facilities struggled to keep
accurate TB data for patients (Sharma et al., 2015).

Patients with sparse smears also had considerably greater levels of under-reporting,
probably because clinics may prioritize contacting the most contagious patients while
leaving those with scanty smears looking for medication by themselves (Tollefson et al.,
2016). In TIBU, however, hundreds of highly contagious patients were identified but not
reported, raising questions about the possibility of ongoing transmission of diseases. Of
those 715 undocumented patients, 229 (32%) had a smear grading of at least 3+, and 416
(58%) had an infection grade of at least 2+. Similarly, even though patients under the age
of 55 made up the majority of undetected cases, the proportion of older patients who failed

to report their cases was significantly higher. This may be due to older individuals are
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generally more likely to die, which has been identified as the main cause of prior to
treatment loss to follow-up in other nations.

In addition, poverty, starvation, and overpopulation persist in urban slums and institutions
such as prisons in Kenya. These factors also contribute considerably to tuberculosis
transmission and interact with HIV to exacerbate the problem. Kenya's slum inhabitants
account for a disproportionate number of tuberculosis cases, with notification rates of 733
per 100,000 in Nairobi and 800 per 100,000 in Mombasa (Laohasiriwong et al., 2016).
Nairobi, where 70% of the city's 3 million residents live in slums, accounted for 20% of
the nation's TB cases in 2004. Poverty was a key predictor of Directly Observed Treatment
Short Course (DOTS) program utilization or case detection. Variation in poverty accounted
for about 18% of case detection rate differences across counties and 63% of variation
between provinces.

Significantly lower-case detection rates were observed in rural districts with higher levels
of poverty. Unexpectedly, a neighborhood with much higher levels of urban poverty had
significantly higher case detection rates. This may be due to the low opportunity costs
(transportation, time away from work) faced by urban patients in comparison to their rural
counterparts and the availability of free TB care from the public sector (Soriano-Arandes
et al., 2019). Poverty played a comparable role in explaining the variation in treatment
success rates, with higher levels of poverty in both urban and rural locations being
associated with lower success rates. In a number of rural districts, the incidence of poverty
is at least 70%, and case detection and treatment success rates are relatively low. Kilifi,
Kuria, Kisii, Bondo, Homa Bay, and Rachuonyo are among the districts with high rates of

rural poverty and poor rates of case detection.
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2.4. Diagnosis of tuberculosis

Certain symptoms, such as chest pain, contributed to the prolonged delay in diagnosis.
Some symptoms have been linked to a lack of understanding of tuberculosis and its
symptoms. People typically believe that cough and fever are the only symptoms, and as a
result, they disregard chest pain, which contributes to a delay in diagnosis (Laohasiriwong
et al., 2016). According to NTLD-P (2016) data, 38 percent of TB patients in Kenya have
at least one symptom. Coughing was the most prevalent symptom (15%), with 7% of
patients experiencing coughing for more than two weeks. Other prevalent symptoms
included chest pain (19%), drenching night sweats (12%), exhaustion (11%), fever (8%)
and cough with sputum (5%) in proportional frequency.

However, there are no statistics on the percentage of delayed diagnosis for each symptom
and both suspected and probable cases in Kenya (NTLD-P, 2016). The most prevalent
symptoms were cough, weight loss, and appetite loss, and they were linked to patient delay
(Bojovic et al., 2018). In a study conducted in Tanzania by Said et al. (2017), individuals
who did not have chest discomfort and who came with hemoptysis were more likely to
have a delayed diagnosis of tuberculosis. This is because patients neglect their symptoms,
leading to delays in seeking care. Patients with a cough lasting more than two weeks or
expectoration are regarded to be possible tuberculosis patients and should undergo smear
microscopy, culture, and Gene Xpert testing (Soriano-Arandes et al., 2019). Tuberculosis
may also present with non-specific signs and symptoms, such as irritability, vomiting, poor
nutrition, neurological symptoms, respiratory distress, gastrointestinal symptoms, fever,

and splenomegaly, which may also result in a delayed diagnosis.
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The Wau Teaching Hospital's (WTH) diagnostic instruments for finding Mycobacterium
in sputum are sufficient (Sobe Jermano Boyong et al., 2018). This evaluation is based on
the discovery that, through downstream diagnostics carried out in Uganda, all thirty-nine
cases that were identified at WTH using fluorescence microscopy also turned out to carry
Mycobacterium. Similarly, the downstream diagnostics revealed that every one of the 26-
fluorescence microscopy negative samples that were randomly selected in WTH was
similarly negative. The workload and the diagnostician's expertise and skill level have a
major impact on the diagnostic tool's quality. Based on this, other NTP centers could gain
from these abilities and knowledge by being trained by Wau's diagnostic technical staff.
The patient took an average of 36 days to seek consultation after symptoms began, and an
average of 42 days to receive a diagnosis, for a total of 78 days before that point (Sebastian
et al., 2021). Within 6 weeks of commencement, 72.8% of patients see their doctor, and
within 6 weeks of consultation, 74.7% receive a diagnosis. The wait time for an outcome
was longer in private facilities. When government agencies were engaged and cough was
a noticeable symptom, diagnosis required less time. Socio-demographic characteristics do
not appear to alter time. More efforts are needed to eliminate tuberculosis diagnosis delays,
particularly with private healthcare practitioners.

To distinguish between COVID-19 bronchopneumonia and tuberculosis, careful chest
radiographic assessment is helpful (Vishnu Sharma et al., 2022). Long-covid
manifestations could be misinterpreted for tuberculosis signs. In such circumstances, a
normal chest x-ray in a lack of sputum production may assist in ruling out tuberculosis.
Every patient with nCovid-19 bronchopneumonia needs to have their chest x-ray carefully

examined for any abnormalities that might be tuberculosis-related. As atypical radiological
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symptoms may be more frequent in patients with nCovid-19, all patients with chest
radiological abnormalities should have sputum analysis to rule out tuberculosis. There may
be certain cases when the manifestations, indications, clinical characteristics, and chest
radiographic characteristics of nCovid-19 bronchopneumonia and pulmonary tuberculosis
correlate. In cases where nCovid-19 is suspected, correlation of chest radiographic
abnormalities with epidemiologic history, clinical presentation, and RT-PCR test results,
or in later stages antibody titers, will assist confirm or rule out the diagnosis. A definite
diagnosis of pulmonary tuberculosis should be made through bacteriological verification.
As a consequence of the quick, precise, and trustworthy results, molecular diagnostic
methods should be employed to confirm or rule out tuberculosis in suspect cases.

One of the main contributing factors to isoniazid-resistant TB among HIV-positive patients
in Swaziland may be the extended period of time between diagnosis and start of TB
treatment in patients with HR-TB, PDR-TB, and MDR-TB (Dlamini et al., 2019). The
study's "time lag" refers to the amount of time, independent of the number of effective
medications, that it takes to start a TB patient on treatment following diagnosis by either
LPA, C&DST, or gene Xpert testing. The underutilization of LPA and the delayed delivery
of results from the national reference laboratory to facilities could be the cause of this
delay. The patient would keep spreading the virus because of the delay in receiving a proper
diagnosis and starting treatment. Evidence has long been available to support the theory
that patients with tuberculosis who receive effective treatment quickly lose their
infectiousness and that the majority of tuberculosis cases go undiagnosed or untreated.
Given that over 90% of study participants were on antiretroviral therapy (ART) and that

the majority of them had CD4 counts of 200 cells/microliter or below at the time of TB
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diagnosis—which may have been the cause of infection—this may also apply to Swaziland.
It's possible that isoniazid-resistant TB was spread within the facility because the majority
of these patients began antiretroviral therapy (ART) prior to the present TB outbreak.

According to the study, resistance to all forms of isoniazid-resistant tuberculosis was found
to be predicted by recurrence and failure of prior treatment (Dlamini et al., 2019). Given
that those patients were given priority for DST within the study's parameters, this outcome
is evident. However, the study did incorporate a history of prior TB treatment to highlight
the significance of universal C&DST in enabling individuals to receive effective treatment
at an early age, hence halting the spread of TB and reducing resistance amplification.
According to the World Health Organization, the primary reason for the high percentage
of DR-TB cases requiring retreatment is the inability to detect the disease at the time of
initial presentation. Gegia et al. (2017) conducted a systematic review study that examined
19 cohort studies and 33 trials. The findings indicated that treating isoniazid-resistant
tuberculosis with the WHO standard regimen for new patients led to treatment failure,
relapse, and acquired multidrug resistance in 11% (6-17), 10% (5-15), and 8% (3-13) of
patients, respectively. In line with the findings of earlier research, there was a strong current
association between high alcohol consumption and either HR-TB or PDR-TB. Rehm et al.
did a systematic review and found that numerous research demonstrated the detrimental
effects of alcohol on the immune system, making heavy drinkers more susceptible to
tuberculosis. Excessive alcohol consumption affects the disease's incidence as well as its
course. It has also been connected to changes in the pharmacokinetics of medications used
to treat tuberculosis (TB), a higher risk of re-infection, a higher rate of treatment defaults,

and the emergence of drug-resistant strains of the illness. This could possibly be related to
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Swaziland's inadequately ventilated alcohol stores, which encourage the spread of
tuberculosis (TB) among the country's immunocompromised (HIV-positive) alcohol
consumers. Additionally, living in a rural area was linked to both HR-TB and PDR-TB.
This may be explained by the possibility that living in a rural area raises a patient's exposure
to substandard housing or malnourishment, as well as the possibility that they will have
limited access to diagnosis and treatment due to a lack of available healthcare services and
financial constraints. All of these factors could contribute to the spread of isoniazid-
resistant tuberculosis. When patients without a prior medical history were excluded from
the analysis, the model deemed rural residency to be less significant. However, the
association's intensity and relevance were heightened by non-adherence to TB therapy. The
findings imply a favorable correlation between living in a rural area and non-adherence to
TB treatment.

The amount of the infectious pool of tuberculosis (TB) increases with delay in diagnosis
and treatment, which contributes to increased community transmission of the disease
(Alema et al., 2019). Delays in obtaining care exacerbate the illness by raising the
possibility of medication resistance, treatment failure, death, and the spread of drug-
resistant TB strains across the community. Consequently, early diagnosis and treatment of
pulmonary tuberculosis can lead to a more effective detection and cure rate, which will
lessen the burden of tuberculosis. However, pulmonary tuberculosis patients in low- and
middle-income countries (LMICs) have lengthy delays in diagnosis and treatment as a
result of poor health seeking behavior; the average delay is 31.7 days, while the average
patient and health system delays are 28.4 days, 67.8 days, and 31.7 days, respectively.

Recent research conducted in Ethiopia suggests that the median wait time for health care
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seeking may vary from 20 to 63 days. The Tigrai region, where the current study was done,
was the site of another investigation that revealed a median reported delay in seeking
medical attention of sixty days. This suggests that the extent of health care seeking delay
behaviors in the Tigrai region was not adequately captured by reliable data. Studying the
factors influencing PTB patients' delays in seeking medical attention is essential to
preventing the disease from getting worse and developing complications, especially in
developing nations like Ethiopia where the population has low literacy rates, poor
economic standing, and limited access to basic health services. There hasn't been any
research on PTB patients' delays in seeking medical attention, which would have assisted
program coordinators in creating policies and procedures that would encourage better care-
seeking practices. Thus, the purpose of this study was to ascertain the prevalence of health
care seeking delay and the factors that influence it in patients with pulmonary tuberculosis
in the North-West zone of the Tigrai region in North Ethiopia.

2.5. Empirical Review

Previous studies done on factors affecting access to treatment of tuberculosis and services
were reviewed under the following sub-headings; socio-economic factors, health facilities
related factors and patient related factors affecting access to TB care.

In a research conducted in the South African province of Free State, the practitioners all
discussed educating their patients (Moodley et al., 2020). Regarding the caliber of the
information provided by professionals to patients, there seems to be evidence to the
contrary. Christian et al. investigated the Western Cape's TB healthcare system's quality
and compliance with national norms (Christian et al., 2018). Only 43% of cases fulfilled

the required threshold for competent case management, according to their analysis, and
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protocol deviations might be linked to insufficient training and understanding, oversight
issues, and a lack of clinical governance. They complained that the personnel repeatedly
failed to share information, and that only one-third of exchanges included a discussion of
the significance of returning for TB findings. The health advancement talks at the facilities
in this study covered general information on TB symptoms and measures to prevent
infections, including how completing treatment guaranteed better health and stopped
resistant disease, cough habits, early TB symptom identification, adverse effects diagnosis,
and management (Moodley et al.,, 2020). This information was derived from
unstandardized guidelines, and different clinicians and facilities had different messages.
Because of this, it was impossible to determine if patients had received enough information
about their condition or how to manage it. The Western Cape study's overall findings
indicated a lack of effort in disseminating crucial information about untreated TB and the
necessity for treatment, and they noted that lax protocol adherence may have contributed
to the dismal TB results (Christian et al., 2018).

MDR-TB has been linked to treatment non-adherence for tuberculosis. Non-adherence to
TB therapy was positively linked with HR-TB, PDR-TB, and MDR-TB, if the analysis was
limited to patients without a prior history of treatment (Dlamini et al., 2019). The outcomes
align with the findings of a research study by Naidoo et al. and a corresponding manual on
programmatic management of multidrug-resistant tuberculosis (MDR-TB) from the World
Health Organization. These studies indicated low treatment adherence as a risk factor for
drug-resistant tuberculosis (DR-TB). This could be explained by the correlation between
poverty and tuberculosis (TB), as the majority of patients do not follow their treatment

regimens due to food insecurity or insufficient funds for transportation to healthcare
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facilities for refills. On the other hand, TB is among the most stigmatized illnesses, and it
can also make adherence difficult or cause patients to miss appointments because of side
effects. In this investigation, IPT was not linked to TB that was resistant to isoniazid.
Results from earlier research on the impact of IPT on isoniazid-resistant tuberculosis were
inconsistent. According to a study by Cattamanchi et al., IPT and HR-TB have a favorable
correlation. Conversely, a meta-analysis revealed that IPT was not statistically linked to
HR-TB; nonetheless, the results could not rule out a higher incidence of isoniazid-resistant
TB following IPT. Less than 10% of the HIV-positive patients in the current study had
undergone IPT, making the results unclear. Therefore, additional prospective studies with
a bigger sample size are necessary to achieve reliable results.

The prevalence of MDR/RR-TB has been linked to a number of factors, including patient
non-adherence to prescribed medication, physician error related to inadequate or
inappropriate chemotherapy prescribed, a poorly operating National Tuberculosis
Programme linked to poor drug quality, a lack of Directly Observed Treatment Short-
course (DOTS) and irregular drug supply (Tembo & Malangu, 2019). On the other hand,
nothing is known about how these factors contribute to the high rate of MDR/RR-TB in
Botswana. Determining the causes linked to the high incidence of MDR/RR-TB in
Botswana is essential for resource allocation, burden reduction, and setting health
priorities. In order to create an efficient control program, the goal of this study was to
ascertain the present burden of MDR/RR-TB and the parameters linked to its prevalence
among suspected DR-TB patients in Botswana. Previous research conducted in Ethiopia
has indicated that the incidence of TB medication resistance is often caused by variables

such as poor patient adherence, inappropriate treatment regimens provided by medical
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professionals, and prior exposure to anti-TB drugs. According to other studies, the most
frequent characteristics linked to the frequency of medication resistance are female sex,
younger age, urban domicile, non-permanent inhabitants, known TB contact, rural
population, and HIV infection. This study indicated that the prevalence of MDR/RR-TB
was positively correlated (p<0.05) with both a history of prior TB therapy and smear
positivity. However, no statistically significant correlation (p>0.05) was found in our
investigation between the prevalence of MDR/RR-TB and specific patient characteristics
as age, gender, HIV status, or population type. According to the evidence gathered,
stopping further transmission requires early case discovery and the fast beginning of
suitable therapy. The disease burden will be considerably decreased by targeted policies
for smear-positive cases and patients who have already received treatment for tuberculosis.
These policies will include the establishment of a top-notch DOTS program that includes
patient monitoring and medication-taking follow-up. To further lessen the burden of
MDR/RR-TB, it is necessary to enhance drug resistance surveillance monitoring systems
and execute efficient infection control methods. Significant information about the present
prevalence of MDR/RR-TB in Botswana as well as factors related to its prevalence have
been made public by this study. This study has shown minimal levels of MDR/RR-TB in
Botswana, according to the data. Only a positive smear and a history of prior anti-TB
medication were found to be statistically significant factors linked to the prevalence of
MDR/RR-TB. As a result, effective DOTS plan implementation, ongoing drug resistance
surveillance, stopping the spread of new MDR/RR-TB cases, and treating current patients
should be the main goals of MDR/RR-TB management strategies. Enhancing TB infection

control initiatives should be the main goal of future interventions.
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2.5.1. Socio-Economic Factors

Although medication for podoconiosis was free, two publications explained that the cost
of transportation discouraged individuals from obtaining therapy (Tora et al., 2012).
Podoconiosis is a kind of non-filarial elephantiasis that afflict barefoot people in highland
tropical locations. In a research done by vergunst, 11% (n = 322) of the participants with
disabilities could not afford transportation to reach health care facilities, according to one
report (Vergunst et al., 2017). Intriguingly, several sources claimed that participants were
required to pay more for their wheelchairs and accompanying attendants (Hailemariam et
al., 2016). In the articles retrieved, additional expenses associated with receiving care in a
nearby institution included lodging and meals

There is a large body of research demonstrating the connection between TB burden and
socioeconomic level (SEL). However, a large portion of the research depends on
environmental data and does not account for well-known risk variables at the user level
(Siroka et al., 2016). In four of the eight nations examined, there was a relationship between
a household's lower SEL in comparison to other households, but this association did not
follow the predicted dose-response pattern. Additionally, no association was discovered
when evaluating absolute wealth in multi-country pooled analysis. To optimize the efficacy
of TB control initiatives, policymakers around the world require better population-based
evidence to inform budget allocation outside of the health care sector. By determining the
TB risk differential for the most destitute households, this investigation tried to offer that
proof.

Both high- and low-income nations struggle with case detection and patient retention in

TB care, particularly in rural areas (Diaw et al., 2018). In LIC, where up to 70% of patients
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are lost to follow-up, there have been little research on patient retention in care. This
practice is probably causing the spread of medication resistance, stressing the need for
novel tactics to keep TB patients in care and treatment.

Increased participation from churches and community networks is anticipated to have a
significant positive impact on TB services in this area (Diefenbach-Elstob et al., 2017).
Former patients who have been successfully treated can offer assistance and services to
new patients, especially in a society where ties to the local community are already strong
and highly valued. Numerous factors were found to be significantly influenced by
education, or a lack thereof. Inadequate patient education regarding their condition and
course of therapy may be a result of the tremendous workload that healthcare professionals
must bear. However, adequately qualified former patients might easily give instructional
services, such as those that new patients receive.

In Europe, and more specifically in European union countries, there are several policies in
place for the healthcare management of people with a latent TB infection or TB disease
(Sotgiu et al., 2017). There is a lack of scientific data on how to effectively and early
identify TB patients, and the diagnostic methods used to identify people with latent TB
infection are insufficiently accurate. Political issues with managing refugees plague nations
like Greece and Italy, and the inadequate living conditions in immigration camps can raise
the risk of Mycobacterium tuberculosis transmission. There is an urgent need for political
commitment and strong advocacy. The existing migratory patterns pose a risk to both
human and healthcare systems. For the migrant and indigenous populations' health to

improve, new uniform and goal-oriented policies and methods are required.
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2.5.2. Health Facility Related Factors

According to a study done in Nepal, staffing shortages at peripheral health facilities are a
significant issue (Marahatta et al., 2020). Significant barriers for patients were the staff's
irregular presence, official hours, and frequent absence on multiple days. Patients were
unable to receive care because, according to the majority of participants, staff was
frequently missing even during business hours, the medical center didn't follow established
business hours, and staff members were difficult to find for several days. Another major
problem was the lack of staff who could diagnose, treat, and administer medicine. This led
to missed opportunities for diagnosis, delayed medication introduction, insufficient
counseling, and subpar drug adherence. The fact that some patients had to pay to visit a
more expensive medical facility for a diagnostic added to their displeasure.

Closer proximity to hospital centers that give treatments upon referral increases the
likelihood of obtaining specialized medical care when region urbanization was taken into
account, while closeness to outreach programs reduced the number of clinic visits and
enhanced continuity of care. This could be a result of increased ties to community-based
groups that provide non-medical health services or engagement with multidisciplinary
teams like Assertive Community Treatment, where service consumers might encounter
non-medical team members (Leclair et al., 2022)

Frequently, respondents were dissatisfied with the unavailability of drugs at health centers.
When asked, health professionals and service providers frequently cited a shortage of
supply from higher centers as the cause. Even the absence of syringes and purified water

was occasionally cited as a justification for referring patients to other facilities. The
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indoctrination and advocacy of the establishment of a health center for the communities
was recognized by both patients and health professionals.

Health centers were created in a location near the residences of political figures, and access
difficulties for the bulk of the people are frequently emphasized (Leclair et al., 2022).
Additionally, reaching health facilities might be challenging for villages in mountainous
areas where settlements are scarce and distributed over a vast mountainous area.
According to a study carried out in the Kersa District of Ethiopia between June and July
2012, a significant proportion, 135 (35.2%) tuberculosis individuals suspected, have not
requested for microscopic examination of sputum smear. The patient files and laboratory
data did not contain twenty one (8.4%) of the sought-after patients (Dabaro, 2017). Of
those who were evaluated and recorded, only 10 (4.4%) got a positive smear. Participants
identified a number of factors as important contributors to the low case identification rate,
including the scarcity and erratic availability of acid fast bacilli reagents and supplies,
insufficient facilities, frequent power outages, a lack of trained healthcare professionals,
negligence on the part of healthcare professionals, weaknesses in the laboratory quality
assurance framework, and a poor culture surrounding the use of health information.
Connecting TB patients to care was faced with a number of health system difficulties
(Vangaetal., 2021). According to a study conducted in Cape Town, South Africa, by Furin
et al., nurses did not provide individuals with sufficient data during the prior to treatment
phase to adequately prepare and arm them with the necessary information before beginning
the treatment journey (Furin et al., 2020). Moodley et al. conducted an exploratory study
in 2018 with patients and doctors in the Free State Province of South Africa. This study

demonstrated how TB treatment is hampered by patient education gaps and patient-
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centered practices (Moodley et al., 2020). The findings indicated that patients thought the
TB messaging they had been given was insufficient. Clinicians acknowledged that their
medical care of tuberculosis (TB) lacked the psycho-social component in treating a social
disease of this magnitude and concentrated on therapeutic information. Another study by
Kigozi et al. in the Free State Province of South Africa revealed that patients with prior TB
and those whose initial sputum test results were negative but later confirmed as positive
for TB were the majority of patients who delayed linking to care (Kigozi et al., 2017).
These investigations highlight the disconnects in communication that exist between TB
patients and healthcare providers and that cause patients to receive care more slowly. The
results are consistent with this earlier research, demonstrating that patients were not
adequately informed about the various diagnostic procedures and any potential variations
in the outcomes.

The relationship between the patient and the therapist is questioned for its deficiencies.
Patient counseling continues to be a crucial component in lowering follow-up failure rates,
with combined behavioral counseling and TB care boosting adherence to recommended
treatment regimens (Nyasulu et al., 2018). To guarantee high-quality patient education and
communication, clinicians must have understanding of TB disease and its care as well as
outstanding communication skills (Moodley et al., 2020). A possible strategy is to provide
resources that are user-friendly and culturally suitable in local languages. It has been
demonstrated that the use of straightforward written material augmented by visual signals
like pictograms improves comprehension and memory of the knowledge. In the Eastern
Cape of South Africa, the adoption of a picture-based TB brochure in primary care clinics

was regarded as a crucial patient teaching tool (Okeyo & Dowse, 2018). By providing
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factual information that encourages adherence to recommendations and reduces
guesswork, illustrated material has been demonstrated to increase patient communication.
Clinicians require adequate instruction in interpersonal skills, especially when the
engagement is related to compliance with treatment, whether it is with the use of new
resources or in routine care. Developing mHealth innovations, for instance, could help
close the communication gap between patients and clinicians and minimize missed
opportunities for follow-up via text messaging (Hirsch-Moverman et al., 2017). This
technique, nevertheless, depends on having the ability to use mobile technology and having
up-to-date contact information, both of which have been questioned in this study. Similar
research was done in India by Arulchelva et al., who also promoted the use of social media
for interpersonal communication, such as watching health-related movies on mobile
devices (Arulchelvan & Elangovan, 2017).

It is recognized that using a patient-centered strategy directly helps patients since it enables
the doctor to comprehend the patient's expectations, feelings, and social setting of the
condition (Moodley et al., 2020). Better treatment outcomes are probably going to be
obtained by the doctor who assumes the expert role while still treating the patient as an
equal. The patient's preferences can be taken into account, addressed, and incorporated
when developing management plans, allowing care to be tailored to the unique needs of
the patient. More generally, the patient-centered approach emphasizes social support
programs, improved communication and collaboration between the community and health
sectors, as well as the empowerment of TB patients and their communities.

The majority of studies, such as Grut et al., 2015, Scheffler et al., 2017, and Loyola-

Sanchez et al., 2016, have uncovered both positive and negative views that influence



30

PWDs' access to health care (Grut et al., 2015). Positively, the papers suggested that
providers were friendly, helpful, and willing to treat the health conditions of their clients
(Scheffler et al., 2017). Moreover, some providers established a bond with their consumers
that aided the delivery of quality health care (Loyola-Sanchez et al., 2016). These positive
attitudes were in part the result of intensive efforts aimed at increasing providers' sensitivity
to the health requirements of clients with disabilities. Nonetheless, a number of studies
found that negative provider attitudes, including discrimination and stigmatization, were
significant barriers to health care access (Hanlon et al., 2017).

Since 2013, the nascent republic of Southern Sudan has been beset by armed conflict,
resulting in the mass displacement of millions of people (Sobe Jermano Boyong et al.,
2018). While people of the Wau Greater region accounted for 66% of the probable
tuberculosis cases in this study, almost one-third of the illnesses originated from places
located between 100 and 545 kilometers away from Wau town. These would be seen as
considerable distances for a patient to travel, even by automobile, in order to receive TB
medical care. As our qualitative data showed, some of these people had indeed traveled
these considerable distances on foot to get to Wau. Gunfights caused the patients' travels
to be interrupted in certain circumstances. Thus, it is quite probable that only those who
could withstand the arduous travel and unsafe surroundings arrived at this medical center.
This implies that the true number of cases of tuberculosis may exceed the figures we have
published. The most startling finding from these results is that a few TB individuals said
they had previously started treatment, but they were unable to finish it because they could
not get to WTH for replenishment. It is said that the main factor contributing to drug

resistance to TB medications in other places is treatment regimen noncompliance. The bulk
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of the cases, however, were still curable with the first line of TB medications, i.e., 94.6%
and 100% susceptibility to rifampicin and isoniazid, according to our drug susceptibility
profiles. The results indicate a surprisingly low prevalence of resistance, in contrast to other
nations that have had protracted armed conflicts, such as Syria, Georgia, and Ukraine. The
information in our study does not allow us to determine whether this is a direct outcome of
the functional TB service provision that has been reported in Afghanistan. In order to
comprehend this tendency, more research in this field needs to be planned.

Approximately 80% of rural Indian TB patients saw success with self-administered therapy
(SATS) following ten years of clinical quality improvement and community involvement
in a high-risk demographic (Secretary Of Jan Swasthya Sahyog et al., 2018). Many of the
clinical and demographic factors found in earlier research were still present in the analyses,
but their effect sizes were smaller than those of variables pertaining to care access. Even at
long distances, there was an adverse relationship between distance from care and favorable
treatment results and a clear correlation with loss to follow-up. Adverse effects usually
started quite early in the course of treatment. These positive results are not as high as those
reported by the RNTCP. However, it is unclear whether the patient classification enrolled
in treatment in this environment is comparable given prior criticism of reported RNTCP
data. The TB treatment success rates that have been steadily improving in basic and
secondary care settings can probably be explained by a variety of system-based
modifications. A special TB Ward with its own staff has been established in the inpatient
environment. This ward is situated in a part of the hospital with plenty of natural light and
ventilation. In line with recent recommendations for the nutritional care of the

malnourished tuberculosis patient, patients on this ward receive two meals and one snack
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per day that are high in protein and calories. Patient-wide counseling, which includes an
explanation of typical adverse responses, the follow-up schedule, and what to expect during
treatment, has been used in the outpatient setting at the time of diagnosis. Patients and their
families can call the assistance line at any time with questions or concerns. To assist with
managing the pill burden, patients and a family member are given a drug organization box.
When necessary, family direct observed therapy (DOTS) is also used. Patients receive
dietary support as much as feasible. Financial assistance is provided when required to pay
for travel expenses to and from the hospital. Reminder phone calls are made a few days
before scheduled appointments, and patients who do not follow up are contacted by TB
program staff. The staff uses phone or in-person contact to trace patients who have been
lost to follow-up. Patients who are severely malnourished and especially vulnerable to an
early adverse drug reaction are frequently admitted to the TB Ward for a three-day stay in
order to monitor the start of their treatment. Aggressive treatment of co-morbid conditions
that may impact treatment outcomes and quality of life is also part of the TB care provided
to all patients. For TB medication administration, narrow weight-based bands are used in
an effort to reduce adverse drug reactions in the undernourished. The usage of daily
medication regimens predates recent modifications to national treatment recommendations
in India by a long margin. We believe that a combination of the previously mentioned
modifications is responsible for the progressive improvement in TB treatment success
rates.

2.5.3 Patient Related Factors

People with prior experiences at health facilities have a significant impact on the decision

to seek treatment for those with mental problems (Hailemariam et al., 2016). In the majority
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of cases, individuals expressed dissatisfaction with the treatment they received at facilities.
Particularly, some patients seeking care at health facilities since their health issues have
not improved (Tora et al., 2012). Some clients sought alternative care, such as traditional
and faith-based healers, as a result of the perceived inadequate quality of services (Tilahun
et al.,, 2017). Intriguingly, when patients exhausted their traditional treatment options,
Western medical facilities became their last recourse (Banks et al., 2016). Additionally,
others rely on medical shops or fly to major cities to obtain medical care (Van Hees et al.,
2015). Some of the publications emphasized that clients' and caregivers' lack of service-
related knowledge restricted access. For instance, one study reported that community
members were unable to distinguish individuals with mental illness (Braathen et al., 2013).
In addition, (Hamilton et al., 2017) indicated that the knowledge of health care practitioners
and policymakers regarding services is crucial for making services accessible. In several
instances, however, the papers reported that providers and policymakers demonstrated
inadequate knowledge of services (Hanlon et al., 2017). The lack of understanding of
providers about the diagnosis and management of disability-related health problems was
another concern mentioned in the literature. In contrast, according to one publication, 66%
(n = 142) of study participants with spinal cord injuries reported that their health care
professionals were educated about their problems (Hamilton et al., 2017).

One of the causes of the development of acquired DR-TB is lost to follow-up (LTFU)
(Andargie et al., 2021). Following LTFU, patients who return to retreatment were more
likely to contract DR-TB, had a worse prognosis, and possibly even pass away. An
estimated 52 MDR-TB patients who were lost to follow-up are likely to have resulted in 5

patients developing XDR-TB, 3 new individuals developing MDR-TB and 1 new
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individual developing XDR-TB, and 3 fatalities, according to reports on the economic
burden of non-adherence to TB treatments. Furthermore, it is probable that LTFU resulted
in additional costs close to USD 380,000 (USD 325,000 for health services and USD
55,000 for household and societal expenses). This translates to a price per patient of more
than USD 7,000. Ethiopia had a high rate of lost to follow-up among MDR-TB patients,
with regional variations noted. The loss to follow-up was substantially correlated with the
anatomical site of MDR-TB. Reducing LTFU requires strengthening the patient-centred
monitoring system to address treatment compliance barriers on the patient and healthcare
system sides. Healthcare providers employed by MDR-TB treatment facilities ought to
encourage patients on continuing their treatment, with a focus on extrapulmonary MDR-
TB patients. A difficulty we faced while conducting this evaluation was the dearth of
research focused solely on lost to follow-up.

Despite the fact that DR-TB is a top concern in Swaziland, no research on the risk factors
for isoniazid-resistant TB in HIV-positive patients has been published (Dlamini et al.,
2019). In order to inform the TB and HIV programs on the causes of isoniazid-resistant TB
and to facilitate the development of treatments to address the issue, empirical data is
therefore required. In addition, the Swaziland government has carried out a number of
initiatives to lessen the prevalence of tuberculosis among those who are living with HIV.
Increased TB case findings, quick diagnostic tests (Xpert MTB/RIF), the ability to perform
drug susceptibility tests for first- and second-line TB drugs locally, integrated patient
testing (IPT) for HIV-positive patients who have tested negative for TB, increased
antiretroviral therapy (ART), TB medications obtained from quality-assured suppliers,

decentralized TB and HIV services, and integrated TB/HIV services are some of these.
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The results of treatment and related variables for DR-TB have been the subject of numerous
primary investigations (Andargie et al., 2021). The estimates of the prevalence and related
variables of LTFU among DR-TB patients varied according to these primary
investigations. On poor treatment outcomes, a few systematic reviews and meta-analyses
have been reported. Nevertheless, the computation of LTFU in the review by Eshetie S. et
al. included patients who were not assessed in the outcome assessment. Patients whose
treatment outcome was "not evaluated™” (transfer outs and patients still receiving therapy)
were not included in our review. A patient should follow the suggested regimen for the
whole prescribed length in order to ascertain the patient's final treatment outcome. Because
of the huge magnitude of the denominator, the prevalence of LTFU in the aforementioned
review paper may have been underestimated. The second review by Tola H. et al. focused
on treatment non-adherence in all TB patients, not just those with DR-TB. This included
intermittent treatment with LTFU in combination. In general, other systematic studies took
into account variables linked to favourable or unfavourable treatment outcomes. In this
case, the unfavourable result included LTFU combined with treatment failure, treatment
default, and/or death. The factors that are especially linked to treatment-related leg pain
failure (LTFU), a significant consequence of acquired drug resistance and, thus, a major
factor in the community's spread of drug-resistant tuberculosis (DR-TB), are not well-
evidenced. Thus, the purpose of this review was to estimate the prevalence of LTFU and
related variables among MDR-TB patients in Ethiopia.

Given customers' limited knowledge, the authors acknowledged that providing information
about services could facilitate access to health care(Louch et al., 2022) . Similarly, some

publications assert that the ability of clinicians to effectively explain the types of health
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care services that are easily available can result in efficient health care delivery (Hussain
& Tait, 2015). In certain instances, however, health care practitioners had trouble
interacting with clients with intellectual and hearing disabilities (Burton & Walters, 2013).
A paper identified the incapacity of clinicians to comprehend the degree of comprehension
of clients with intellectual disabilities as a barrier to the delivery of health care (Scheffler
et al., 2017). Another study found that physicians were unable to deliver information or
converse in sign language with hearing-impaired patients. Consequently, two publications
reported that clinicians relied on care givers to report the health problems of clients.
According to a study conducted in the Ntcheu district of Malawi, the majority of
participants knew that the condition could be healed if TB-like symptoms were observed
and a diagnosis was made early (Nyasulu et al., 2018). Many others raised the possibility
that access to care may not be a problem. A chance and entry point for a campaign to
encourage early diagnostic seeking, which can result in early treatment and a decreased
burden of TB, is the belief among the majority of participants that TB is treatable and that
medications are accessible.

Living with a spouse or family decreased the likelihood of being able to access and receive
healthcare, according to research by LeClair (Leclair et al., 2022). The behavioral access
to care model proposed by Andersen contends that social support promotes the use of
health services. Living with relatives reduced the likelihood of requiring medical attention,
the likelihood of receiving it, and the frequency of clinic visits in this study. Living with
family members may make the "marked difference that is negatively appraised" more
obvious, increasing the self-perceived stigma from both the standpoint of the service user

and from the relatives (Reupert et al., 2021)
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The stigma associated with severe disease or chronic illness may limit service users' and
their loved ones' ability and willingness to fully participate in treatment, which may raise
the choice for self-reliance (Goulet et al., 2020). Living with relatives may also boost the
perception of one's capacity for self-management because some may assume the position
of caretaker and handle some elements of care, minimizing the need for clinic visits or
postponing the family doctor's recommendation of a consultant or specialist. This might be
especially true in health systems where daily care and help-seeking are primarily reliant on
relatives and close friends (MacDonald et al., 2021). Another argument is that families
might shield their loved ones who are suffering from serious illnesses from services they
do not deem appropriate or that must be obtained through community health volunteers
whom families are unwilling to use. Access to and usage of healthcare are significantly
hampered in Québec and abroad by issues relating to the acceptability of mental health
services, particularly in a setting where having a severe disease is still highly stigmatized
(Leclair et al., 2022).

People who inject drugs are another highly stigmatized group, and a narrative synthesis of
access to services for this group has highlighted the important roles that nonjudgmental
health professionals, high levels of confidentiality, and flexibility of services play in
increasing access and making services more acceptable to service users (MacDonald et al.,
2021). To access care that might endanger their relationship with a loved one, expose them
to discrimination or judgment from healthcare professionals, or cause them to feel unsafe
or ineffective, families may be unwilling to use community health volunteers Inadequate
support from some practitioners and significant discrimination from others may have

contributed to the frustration of many families and service users, particularly those who



38

also have co-occurring substance use disorders (Gronholm et al., 2017). For some service
users, the correlation can be the opposite: those who can't get timely access to the right
medical treatment would be more likely to move in with parents, siblings, or adult children.
Relatives are the main sources of financial, psychological, and social support, thus
resources should be put toward educating them about their health and offering them support
(Maybery et al., 2021). This calls for enough funding to give healthcare professionals the
time to talk to and listen to families, as well as the training they need to understand the
ethical and legal ramifications of such intimate family engagement. Relatives are too
frequently placed in difficult situations where they must balance getting medical attention,
navigating the administrative maze and civil court requirements, and maintaining their own
health and safety (Kaslow et al., 2020).

A patient-centric strategy should be taken into account at the programmatic level to
increase TB treatment adherence (Deshmukh et al., 2018). For treatment adherence, a plan
that involves social support mobilization, nutritional supplementation, and motivational
counseling is required. For greater adherence and treatment success rates in TB treatment,
participants recommended a Patient Support Group-led treatment care paradigm.

In a Montenegrin study, it was found that a number of factors contributed to patients' delays
in receiving TB diagnoses. According to demographic data, marital status was linked to a
significant patient delay (Bojovic et al., 2018). Married people experienced longer wait
times for their patients, but a more thorough explanation for this link was missing. In
reality, cultural variables that affect access to healthcare could be a possible cause of such
an outcome. Contrarily, Montenegro does not fall under this because all citizens have equal

access to healthcare. The development of numerous health ailments is likely one of many
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problems that people in such economies experience given that the economy of Montenegro
is currently undergoing change. The decision to schedule a doctor's appointment might
have been put off due to difficulties in providing for families. None of the socioeconomic
variables were related to a significant or protracted patient delay. Regardless of whether a
person has health insurance or not, Montenegro offers free diagnostic services and
treatment for tuberculosis. This is how the national strategy seeks to lessen potential
obstacles to obtaining health care, particularly for poor population groups.

According to Nyasulu et al. (Nyasulu et al., 2018). TB is widely seen as a serious illness
with serious implications that put everyone—including participants—at risk. Due to long
diagnostic delays, TB was also seen as a challenging illness. Awareness of a threat must
exist before attitude can alter, according to a majority of behavior change models. Given
that the majority of individuals think they have TB, there may be a chance for a campaign
that emphasizes how early diagnosis and treatment can help people lower their risk of
infection. This can considerably slow down the spread of TB. According to estimates,
every incurable infection may lead to twenty additional outbreaks annually (Nyasulu et al.,
2018). The importance of swift identification and therapy, which may be able to arrest the
spread of tuberculosis, was well acknowledged. Nevertheless, people's limited familiarity
with the majority of TB symptoms and their aversion to what is thought to be repercussions
of testing positive for TB appeared to have had an impact on their capacity to seek an early
diagnosis.

In the past, the population's biggest health issue was tuberculosis. Individuals with greater
tuberculosis understanding were less inclined to have patient delay in seeking treatment.

However, having more information hasn't always been linked to a lower chance of patient
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delays. (Mahato et al., 2015). Structured initiatives in the field of public health to increase
understanding of the tuberculosis problem, especially among those who are at risk, seem
to have been beneficial.

Rural Victoria, Australia, therapeutic outcomes and health-seeking habits were comparable
in both urban and rural settings. (Moyo et al., 2023). Despite the apparent tendency toward
health-related delays necessitates continuous tracking and evaluating chances for
programmatic developing, the findings obtained implied that current initiatives were
operating successfully. Additionally, those above 64 had an even greater chance of
mortality from TB, and because of this danger, more intense care may be needed. Mutembo
et al., contradicted with the findings (Mutembo et al., 2019), that the likelihood for
mortality in the remote regions of Zambia was 70% greater; nevertheless, these variations
happened in the setting of our better equipped and less frequently occurring scenario. In
rural Victoria, it was found that advancing age and male gender were determinants of
reduced successful completion of treatment, which may open the door for treatments.
Specifically, understanding of a lower likelihood for therapy finishing in these
communities could be considered in evaluating the degree of additional assistance and
treatment monitoring needed for individuals with TB and promote specialized instruction
as well as support for compliance solutions for categories with noted lower rates of
finishing treatment.

According to a Zimbabwean research, remote regions had a mortality rate that was greater
than metropolitan areas (Mutembo et al., 2019). Patients living in remote locations
typically experience poor TB treatment results, particularly lost to follow-up, in

comparison to those living in metropolitan areas (Musaazi et al., 2017). This study includes
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information on persistent tuberculosis and offers a reliable evaluation of therapeutic results
for persistent TB reported independently for mortality, failure of treatment, and lost to
follow-up. Considering persistent TB victims not retained in care have a chance to advance
to MDR-TB and are a possible danger for continued infection of the multi-drug resistance
tuberculosis, it is crucial for recurrent TB patients to underestimate the size of retention
level. Rural locations had a lower retention rate while having a lower frequency of recurrent
TB than metropolitan areas. This suggests that rural areas have a higher likelihood of
producing the next wave of MDR-TB infections (Musaazi et al., 2017).

Adverse drug reactions, extended regimens, and before TB treatment were programmatic
variables that contributed to loss to follow-up (Shringarpure et al., 2016). Patient factors
included social support, monetary security, disease disclosure, anxiety about stigma, and
co-morbidities. Health and Safety system variables included interaction between patients
and providers and connections, treatment psychotherapy and comprehension, and diversity
in medicine (Shringarpure et al., 2016). It is known that stigma makes MDR-TB patients
less likely to be followed up. Compliance with treatment and uptake were observed to be
inhibited by stigma. It managed to motivate some patients to finish their care in order to
prevent home visits from medical staff for extraction procedures. Proximity from DOT
sites had been determined to possibly contribute to patient retention in specific settings,
despite the fact that geographical proximity is not frequently reported in the literature as a
cause of loss to follow up. Additionally, it was discovered that migratory labor may
increase loss to follow-up because it exacerbated patients' numerous problems with regard
to their movable housing and socioeconomic requirements. Loss to follow-up has been

linked in large part to financial difficulties.
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Early case discovery and immediate anti-TB chemotherapy start are key to controlling the
spread of TB (Nyasulu et al., 2018). People must be able to recognize TB infections by
being aware of the symptoms and signs for the reason to avoid future infections. Being able
to do that could greatly aid in early detection. As a result, populations will experience early
treatment and a decreased risk of illness.

The people who took part in a study conducted by Nyasulu made references to the
requirement for long-term treatment compliance in order to be cured of TB (Nyasulu et al.,
2018). Most of the participants thought this was a significant obstacle to overcoming the
iliness. Some of the patients did, however, admit to forgoing treatment too soon once their
health had improved. As the condition returned and the patient was compelled to resume a
complete treatment regimen, this just led to additional pain. The author makes the case that
patients with little awareness of tuberculosis unlikely inclined getting medical attention,
they resort to unconventional healers and self-medication, which causes undesirable
outcomes.

A large proportion of those interviewed believed that TB was a disease that transmitted
readily from one person to another and was infectious. Others stated that tuberculosis is a
respiratory infection, emphasizing on significance of following coughing protocol in order
to prevent the illness from spreading. However, most of the participants had several false
beliefs about how TB spread. The misunderstandings theme below provides an illustration
of this (Nyasulu et al., 2018). The majority of cases believed that tuberculosis was serious
illness with an insidious onset that mostly affected the chest and was challenging to detect.

The majority of respondents were worried about the frustration one must through before
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receiving the proper diagnosis and therapy. Patients were frequently treated with various
drugs with no progress caused emergence of signs that mimicked the same lung diseases.

The research found that although those who participated had a correct understanding of
tuberculosis as an infectious disease with a cure, they were unaware of its etiology or
method of spread (Nyasulu et al., 2018). In contrast to the common belief that random
interaction and the exchange of cutlery are the primary means of TB transmission,
participants held the opinions that genes, drinking and using tobacco, cold weather, trauma,
gritty environments, and poor omens were the main causes of tuberculosis. This is accurate,
despite the fact that the patients had been getting therapy previously and that the medical
center ought to have provided TB information. It is quite troubling that there is a dearth of
knowledge about tuberculosis (TB) as this leads to false assumptions about the prevention
and control of TB, making it difficult to decrease the impact of TB.

According to the study's findings, pastoralists in comparison to the nearby sedentary
population had significantly less knowledge of the causes, symptoms, method of
transmission, prevention, and treatment of tuberculosis (TB) (Mbuthia et al., 2018). In
comparison to the sedentary group, a smaller percentage of pastoralists blame bacilli for
their TB cases. It is greater than research done in Ethiopia's non-pastoral population and
Afar and Somali shepherds. Instead, the majority of nomads in this survey were
misinformed about the causes of TB; for example, witchcraft, excessive labour, and sexual
overindulgence were cited as contributing factors. Furthermore, in comparison to sedentary
groups, more nomads reported misconceptions about the etiology of TB and factors for

exposure to the disease, such as sharing utensils and unventilated homes. These findings
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are consistent with research done in Ethiopia’'s non-pastoral society as well as among Afar
and Somali pastoralists.

In comparison to this, less shepherds than the inactive group claimed to use contemporary
medications to cure TB (Mbuthia et al., 2018) . This shows that the general population of
nomads receives little understanding of the etiology and management of tuberculosis. This
can be a result of their itinerant habit and geographical location, which make it challenging
to engage them in a regular health education approach. Lack of understanding regarding
the causes of tuberculosis and conventional assumptions concerning its origins may have
a negative effect on patient attitudes toward seeking medical care and taking preventative
actions because most people who hold these beliefs may choose to use conventional
approaches or refrain from going to healthcare facilities. As a result, the nomadic
population may experience longer diagnosis and treatment delays, which could speed up
the transmission of disease. Only 33% of those who responded to research in the Shinille
area of Ethiopia's Somali Region identified health service providers as a source of TB
knowledge. This suggests that there is a weaker connection between the healthcare
worker and shepherds than there is in the sedentary community. In comparison to being
inactive, being a pastoralist was less likely to be a predictor of having a high level of general
TB knowledge, according to the multivariable logistic regression analysis. This is
consistent with research conducted in Ethiopia's other pastoral regions.

In terms of occupation, farmers were more likely to postpone than other professionals
(Alema et al., 2019). This outcome is in line with studies carried out in Uganda., where
farmers reported excessive patient delays in comparison to other respondents. In a related

study conducted in Mozambique, farming has additionally been found to be an indicator of
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vulnerability for delaying obtaining medical attention. This may be the result of farmers’
ignorance of tuberculosis, which eventually influences their decision to seek medical
attention. The study's conclusions showed that waiting to seek medical attention was
significantly correlated with having little knowledge of PTB. Similar results have been
found in Ethiopia, China, Malawi, and Mozambique, where a delay in seeking medical
attention has been linked to low PTB understanding. This may be the result of insufficient
understanding about tuberculosis, which influences health-seeking behavior and causes an
intolerable wait in seeking medical attention. Patients' wait times for service were
correlated with the medical facility they contacted first; patients who consulted public
health centers were more unlikely to encounter this occurrence compared to individuals
who attended general hospitals. This finding contradicts with earlier studies that discovered
people who visited healthcare clinics had a higher propensity to put off seeking health
services. Nonetheless, a study by Sabawoon et al. discovered a similar finding: patients
were less likely to put off seeking medical attention longer after receiving an evaluation at
a hospital. This implies that enhancing medical facilities' ability to identify and treat
tuberculosis could lead to a major decrease in latencies. Getting therapy from these
unofficial practitioners prior to going to the medical centers was discovered as well to be
related to an extended wait in obtaining medical attention. pursuing care from
unconventional practitioners (the unconventional therapists, spiritual practitioners of
healing, or sacred water) has been shown to be a major contributing measure for extended
treatment obtaining putting off. This result is consistent with multiple other investigations
that were carried out. One explanation given in the current study for not seeking medical

attention from medical institutions was financial difficulties. This is consistent with



46

research conducted in Ethiopia, Ghana, India, and other Asian countries. The study's
findings demonstrated a strong relationship across the length of time spent waiting for
health services and the extent of the condition as a justification for a visit to a hospital. This
could be because critically ill individuals arrive at the hospital very away, thinking their
illness has reached its end. A study that found that PTB patients' inability to visit the
hospital due to their severity of disease was another factor for the wait. Furthermore,
hemoptysis, a proxy indicator of the severity of tuberculosis, was linked to a greater
likelihood of not getting medical assistance, according to a meta-analysis and systematic
review study carried out in Asia. This result showed that patients with tuberculosis delayed
seeking medical attention. The study's conclusion demonstrated that patients with
pulmonary tuberculosis exhibited a significantly delayed conduct when it came to seeking
medical attention. Independent predictors of the delay in seeking medical attention
included occupation, being a farmer, having limited knowledge, consulting traditional or
religious healers before going to a public health center, not seeking treatment from a health
facility right away due to a financial issue, and being seriously ill with a disease. More
resources must be mobilized to health facilities so they may be outfitted with diagnostic
medical modalities in order for the approach to be implemented effectively. Health
professionals should put in a lot of effort in the interim to raise community knowledge of
the advantages of getting medical attention for illnesses as soon as possible.

The findings show a statistically significant connection among TB and age. (Sobe Jermano
Boyong et al., 2018). When in comparison to people under the age of 10-19, those between
the ages of 2045 and those above 46 had respective odds of being TB cases of 13 and 2.9

times higher. This result is consistent with other data, supporting the hypothesis that
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tuberculosis primarily affects individuals during their prime years of productivity and may
be associated with HIV. It should be emphasized that our model did not identify a relation
between the genders of TB patients and the skewed distribution observed in the summary
statistics. On the other hand, the model indicated a strong correlation between drinking
milk and having tuberculosis. The likelihood of having tuberculosis (TB) was twice as high
in someone who drank cooked milk as in someone who did not. This result may indicate
that Mycobacterium tuberculosis, rather than M. bovis, is the cause of infection in the
majority of cases. It may also be interpreted as an indirect reflection of the milk-drinking
habits of the most of suspected patients, reside in towns. But since raw milk consumption
also showed a marginally significant association, We can't entirely exclude out the
possibility of TB caused by zoonotic animals. However, since we lacked the means to type
the strains using molecular techniques beyond what is currently available, this cannot be
proven by this research. Decision trees are a depiction of the covariate patterns that underlie
the generated logistic regression model, and they have been utilized in the past to guide
diagnostic algorithms. At the clinical level, a combination of indicators' predictive value
can be used to help Wau Teaching Hospital prioritize cases. For instance, there was a 100%
chance that a financially dependent female between the ages of 20 and 45 who came from
a household with 4-5 people and drank raw milk would get tuberculosis. Among the 207
suspected TB cases, this covariate pattern only happened once. However, the identical
pattern—consumption of cooked milk as opposed to raw milk—occurred three times, and
two of those instances were associated with a TB case. According to the analysis's results,
there is a strong correlation between a high residential occupancy rate and a high risk of

tuberculosis. Retrospectively identifying appropriate variable combinations that can
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support clinical triaging at Wau Teaching Hospital is one useful application of this
approach.

The tuberculosis (TB) five-year rate of incidence by race (2011-2015) did not match the
demographic distribution of Suriname's ethnic population in a meaningful way (Gopie et
al.,, 2021). Native Americans and Creoles had the greatest incidence rates; these
populations were disproportionately represented among TB patients. While making up
3.9% and 17% of Suriname's assessed population, respectively, indigenous and creole
people accounted for 8.6% and 36.4% of the country's evaluated tuberculosis cases.
Indigenous and Creole individuals continued to have the highest incidence rates of
tuberculosis even after HIV-negative patients were excluded. The extremely high TB
prevalence among the natives in comparison to non-natives showing better evident when
HIV coinfection is taken into account, indicating that additional risk factors are most likely
involved. In Suriname, indigenous people have the greatest rate of material poverty. As a
result, low socioeconomic status—which is linked to higher TB rates—may put this group
at risk for developing TB. The fact that many Indigenous people reside in isolated areas
with limited access to healthcare is another aspect to take into account. Most of the natives
reside in the countryside and the interior of Suriname, with only 20.1% of them living in
Paramaribo.

Multivariable modeling revealed the earlier demonstrated beneficial impacts of the female
gender and the adverse impacts of low BMI on the results of treatment. (Secretary Of Jan
Swasthya Sahyog et al., 2018). These consequences were either less significant than
problems with healthcare access or affected by them. Regarding safeguarding against

unfavorable consequences, the treatment location was crucial. Why TB patients who
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received treatment in primary care settings fared better remains unclear. When it comes to
travel expenses, primary care is typically less expensive than secondary hospital treatment.
This could act as a motivator. A CHW may have better oversight of their care because the
majority of their main medical users live in the neighborhoods that they serve.. Because of
the less hectic pace and somewhat more private environment, counseling might also be
more effective in the primary care practice. Although other countryside, low-income
populations have already noted how distance from care affects outcomes, there is a dearth
of data on tuberculosis in India, and what little is known about it only relates to delayed
beginning of care and loss to follow-up. Furthermore, these data only go as far as 40 km
and only measure absolute distance—not journey time. This is probably due where the data
originates from the Punjab, a province with a stronger public health system than
Chhattisgarh. Up to a 200 km actual distance or eight hours of journey time, this impact
has been reported. Additionally, in multivariable models, the season of treatment
commencement and distance from care had a strong interaction. The factors that were most
closely connected with unfavorable results were monsoon, or particularly the summer,
when treatment was started, as well as greater distances from the care provider. In
Chhattisgarh, migrant laborers work in farms during the monsoon season, which occurs in
the summer. Because there is a higher chance of adverse results during these months,
patients who travel long distances should be closely monitored. Some of these people might

benefit from primary care nearby during the monsoon.
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Independent Variables

Health facility related factors

e Availability of TB clinic
e Availability of healthcare workers
e Facility accessibility in terms of distance

Figure 1: Conceptual framework

Source: Author (2022)

\%
Patient related factors

e Employment status
e Source of income
e Adherence
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CHAPTER THREE
3.0 RESEARCH METHODOLOGY
3.1. Research Design
A cross-sectional analytical study was conducted to determine the factors affecting access
to treatment of tuberculosis and services in Mandera East sub-County. The participants
were identified from patient files in health facilities from January 2019 to December 2021
and traced to the community level where interviews were conducted.
3.2. Variables
The dependent variable was access to treatment of tuberculosis and services determined by
the indicator completion of treatment and the exposure variables were Socio-demographic
factors (gender, residence, age and level of education), social economic factors (source of
income, employment status transport affordability, accommodation availability), health
facility related factors (accessibility in terms of distance, availability of staffs, availability
of the facility), and patient related factors (Adherence to medication, stigma, beliefs, use
of alternative medicine).
3.3. Target Population
TB patients who were above 18 years old, residents of Mandera East sub-County and
enrolled to care from January 2019 to December 2021 was the target population.
3.4. Research Area
Mandera County was the study area. The County covers an area of 25,939.8 km2, and is
primarily populated by pastoralists. Wajir County to the southwest, Ethiopia to the north
and Somalia to the east, which was located between latitudes 3° 25' 0.01" N and longitudes

40° 40' 0.12" E (appendix:7). The County had seven administrative sub-Counties; Kutulo,
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Mandera North, Lafey, Mandera East, Mandera west, Banisa and Mandera Central,
Mandera County had a population of 775085 (Census, 2019). Mandera East (144168),
Mandera North (129500), Mandera west (86713), Mandera Central (140725), Kutulo
(63722), Lafey (74593) and Banisa (135664). There are 32 facilities with TB patients
across the county. The literacy level is 139195 out of 775085 attained primary and above
level of education according to Census 2019 (Census, 2019). This research was studied in
the major sub-county of Mandera East Sub-County health facilities. The population
density, high number of TB Clinics, and high number of TB patients enrolled in care and
lost to follow-up prompted the selection of the study area. In comparison to other Sub-
Counties with only one TB clinic and fewer TB patients Mandera East Sub-County had 13
TB clinics out of 32 facilities. Mandera County had 1845 cases of between January 2019
to December 2021 (TIBU, 2021). Mandera East sub-county had 1223 cases the same period
showing that out of the seven administrative sub-counties, 60.43% of the total cases came
from Mandera East sub-County. Mandera County was vast and considering the whole
county was not logistically feasible hence, Mandera East sub-county was chosen for the

study.
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Sub-county Population density | TB patients enrolled | Lost to follow-up
(Census, 2019) (TIBU, 2021) (TIBU, 2021)

Mandera East 144168 1223 68

Mandera North 129500 128 7

Mandera Central 140725 139 9

Mandera West 86713 85 4

Banisa 135664 134 5

Lafey 74593 74 2

Kutulo 63722 62 2

3.5. Sampling and Sample Size

3.5.1. Sample Size

To calculate sample size, the Fisher formula was used (Sin & Biom J., 2014):

n=2z%P (1-P)

d2

n =(1,96)>x 0.5(1-0.5)

(0.05)?

Where

=~ 384 participants or cases

n = the desired sample size assuming the population more than 10,000.

p = success probability. =50% or (0.5)

q = failure probability (1-p) or (1-0.5) =0.5
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d = alpha of 5% or margin of error of 5% or (0.05).

Z = confidence interval 95% = 1.96 read from the z score tables

The sample size was calculated using Cochran's sample size formula for population less
than 10,000 as follows:

nf=n/(1+n/N)

Where N= population size, n=384, and nf=required sample size

nf=384/(1+384/1845) = 357.46=358

with 10% non-response the sample size was 393.8 =~ 394

3.5.2. Sampling Technique

Simple Random Sampling (SRS) was used with computer generated random numbers to
select the unique identifiers of TB patients from the County's TB clinics using a sample
frame of 1223 from TIBU system, which yielded a sample size of 394 respondents. The
researcher used case proportion to determine the number of participants who were sampled
from each facility in order to create a simple random sample. SRS ensured that all subjects
(TB patients) from the County have an equal opportunity to be enrolled in the study.

3.6. Research Instrument

Structured questionnaire in KOBO collect tool was used. The questionnaire was piloted on
20 participants that met the inclusion criteria but were not part of the final study participants
(Appendix:3)

3.7. Inclusion Criteria

Participants that were considered were TB patients who resided in Mandera East sub-
County from 2019 to 2021 and 18 years old and above of age and had been on TB treatment

during that period and stopped or completed the TB treatment.
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3.8. Exclusion Criteria

Those on transit, mentally ill patients who could not give consent, those who were too sick
to be interviewed and those who refused to be interviewed were not considered.

3.9. Data Collection

There was an initial screening of respondents to identify those who met the inclusion
criteria. Patients’ files were picked randomly and identification of participants followed.
Abstraction of data was done, then the patients were traced and followed at the community
level. Consent was administered then interviews conducted for those who consented.
Interviewers in the community were to complete the questionnaires.

3.10. Data Analysis

The questionnaire data analyzed using EPI info. (version 7.2) and Microsoft Excel
software. The dependent variable (access to TB care) was computed based on the number
of participants who responded that they completed TB treatment (Appendix 3, section B,
question 2). Descriptive analysis was done on all the independent variables. Analytical
analysis was conducted on both the independent variables and dependent variables to
establish if there is an association. Two by two tables were created to determine the relation
between the exposure variables and outcome variable. The dependent variable was put into
bivariate analysis by using those who have access as those who are on care and those who
have no access to be the ones who are not on care. On care meant those patients who tested
positive for TB between January 2019 to December 2021 and completed their treatment.
Those who did not complete treatment were represented as not on care.

The prevalence odds ratio was computed for the association, at alpha 0.05 (5%)

significance level utilizing the Chi-square method of analysis. To control for confounders
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variables like age, level of education and sex were put as control variables and were
included in the analysis by doing stratification. Frequency tables, graphs and 2x2 tables
were used to present the results.

3.11. Ethical Consideration

Approval to conduct the study was sought from Moi University (FAN:0004321) appendix
1, the national council of science, technology, and innovation (NACOSTI- 808289)
appendix 2 and the Mandera County Department of Health. Participants were given a
written consent to participate in the study. The confidentiality of participants was
maintained throughout the study. The participant's identity was not revealed. Each
participant was assigned a study number, which was only used for data collection to prevent
duplication and not appear on the final form used for data analysis. Only authorized persons
accessed the data, and information gathered during the study. Following a strict ethical
protocol, the data was collected in a manner that ensured confidentiality and accuracy. The

study activities did not inflict any harm to the participants.
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CHAPTER FOUR
4.0 RESULTS

4.1. Introduction
This chapter presents findings on the barriers related to access TB care among TB patients

in Mandera East sub-County, Kenya. First, the response rate was looked at and provide a
quick demographic breakdown of the respondents. In addition, the chapter presents the
findings.

4.2 Response Rate

There were 394 participants who participated in the research. The ones who completed the
questionnaire satisfactorily were 358. This study had an overall response rate of 90.86%.
According to Jack Fincham, a response rate of 90.86% is deemed adequate (Fincham,
2021). This represents more than half of the total sample size; thus, the accuracy of the
results is unaffected.

4.3 Access to Tuberculosis Care

Access to tuberculosis care was measured as treatment completion. Of those who
completed treatment 88.8 % (318/358) had access to treatment of tuberculosis and services
while 11.2% (40/358) had no access to treatment of tuberculosis and services in Mandera
Eat sub-County.

4.4 Socio-demographic characteristics

To understand the structure of the data more so fair sample representation, descriptive
analysis was conducted. Results obtained were presented in Table 2. showing that the
majority of the respondents, 35.2% (126/358), were aged between 26-45 years. Male were
64.5% (231/358). Most respondents were married 64.5% (231/358), followed by single

24.6% (88/358). In terms of residence Mandera East had the majority of the respondents
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83.2% (298/358). The proportion of the sample who had no education were 49.7%
(178/358), with formal education (those who attended schools) were 41.1% (147/358) and
those with informal education (those who attended madrassa) were 9.2% (33/358) (figure
3). Of the 41.1% (147/358) with formal education, majority had secondary education
certificate 81.6% (120/147), with tertiary level of education were 12.3% (18/147) and with
primary level of education were 6.1% (9/147). Majority of the respondents had informal
occupation 92.2% (330/358) while the rest were in formal occupation 7.8% (28/358).

Table 2: Socio-demographic characteristics

Variable Frequency N=358 Percent (%)
Age in years
<25 90 25.1
26-45 126 35.2
46-65 85 23.7
>65 57 15.9
Gender
Female 127 35.5
Male 231 64.5
Marital Status
Divorced 13 2.6
Married 231 64.5
Single 88 24.6
Widowed 26 7.3
Residence
Mandera East Sub-County 298 83.2
Others* 60 16.8
Level of formal education  N=147
Primary 10 6.1
Secondary 118 81.6
Tertiary 19 12.3
Occupation
Formal 28 7.8
Informal 330 92.2

*Banisa, Lafey, Mandera North, Mandera South, Mandera West and Kutulo sub-countieS
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Figure 2: Level of education
4.4.1 Association of sociodemographic factors and access to TB care
Results from Table 3 highlighted those with access to treatment of tuberculosis and services
was highest among those aged between 26 and 45 years. Using this age group (26-45) as
baseline, the odds of accessing TB care was lower in those who were aged 18-25 (POR=
0.385), 46-65 years (POR=0.650), 66 and above (POR=0.550) in comparison to age group
26-45. The relation between age group and accessing TB care was not significant, x> (3, N
= 358) = 4.899, P=0.179.
Females had higher odds of accessing TB care (POR=3.481) in comparison to males. The
relationship between gender and accessing TB care in Mandera County was significant, 2
(1, N = 358) = 8.247, P=0.004. Females were more likely to access TB care in Mandera
County in comparison to Males.
The odds of accessing TB care in Mandera County by divorced were 1.714 times, married
1.429 times singles 0.695 times those who were widowed. The relationship between access

and marital status was not significant, FET (3, N = 358) = 4.229, P=0.238.
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Those who acquired formal education had higher odds of 11.748 times those with no
education to access TB care in Mandera County. Those with informal education like
madrasa education had odds of 3.794 higher in comparison to the ones with no education.
The association between level of education and accessing TB care in Mandera County was
significant, FET (2, N = 358) = 26.149, P<0.001.

Among the respondents with formal education, the odds of accessing TB care was; with
primary education (POR=0.512) with secondary level of education (POR=6.531) in
comparison to the ones with tertiary level. The relationship between literacy and accessing
TB care in Mandera County was not significant, FET (2, N = 358) = 4.996, P=0.082.

The odds of accessing TB care in Mandera County was 0.546 times in those with formal
occupation in comparison to the ones with informal occupation. The association between
occupation and accessing TB care in Mandera County was significant, x> (1, N = 358) =
1.367, P=0.242.

Those respondent from Mandera East sub-county had 82.040 times higher odds of
accessing TB care in comparison to the ones from other sub-Counties in Mandera County.
The relationship between residence and access to treatment of tuberculosis and services in
Mandera County was significant. Those who reside in Mandera East sub-county had more
likelihood of accessing TB care in comparison to the ones who reside in other sub-counties,

¥% (1, N = 358) = 161.528, P<0.001.
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Access to TB care

Risk Factors Yes (%) No (%) cPOR* Significance

Ages <=25 75(83.3) 15(16.7) 0.385(0.160,0.923) ¥*=4.899;
26-45 117(929) 9(7.1) - df=3;
46-65 76(89.4) 9(10.6) 0.650(0.247,1.710) P=0.179
>65 50(87.7) 7(12.3) 0.550(0.194,1.557)

Gender Female 121(95.3) 6(4.7) 3.481(1.419,8.534) ¥?=8.247;
Male 197(85.3) 34(14.7) df=1;

P=0.004

Marital Divorced 12(92.3)  1(7.7) 1.714(0.160,18.370) FET"=4.229;

status Married 210(90.9) 21(9.1) 1.429(0.393,5.190) df=3;
Single 73(83) 15(17)  0.695(0.184,2.632) P=0.238
Windowed 23(88.5) 3(115) -

Level of Formal 144(98) 3(2) 11.748(3.533,39.069) FET=26.149;

education Informal 31(93.9) 2(6.1) 3.794(0.866,16.614)  df=2;
None 143(80.3) 35(19.7) P<0.000

Level of Primary 9 (90) 1 (10) 0.512(0.02793,8.95) FET=4.996;

formal Secondary 117(94.7) 1(5.3) 6.531(0.3891,108.6)  df=2;

education P=0.082
Tertiary 18(99.1) 1(0.9)

Occupation ~ Formal 23(82.1) 5(17.9) 0.546(0.195,1.527) ¥?=1.367;
Informal 295(89.4) 35(10.6) df=1;

P=0.242

Residence Mandera East 293(98.3) 5(1.7) 82.040(29.52,228) ¥?=161.528;
Sub-County df=1;
Othersi 25(41.7)  35(58.3) P<0.001

*cPOR-crude prevalence odds ratio, +FET-Fisher exact test ;others-Banisa, Lafey,

Mandera North, Mandera South, Mandera West and Kutulo sub-counties
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4.4.2 Multivariate results for socio-demographic factors

Multivariable logistic regression calculated to describe the sociodemographic factors

affecting access to treatment of tuberculosis and services in Mandera County as shown in

table 4.

Table 4: Multivariate results for socio-demographic factors

Access to TB care

Risk Factors Yes(%)
Gender
Female 121(95.3)
Male 197(85.3)
Level of education
Formal 144(98)
Informal 31(93.9)
None 143(80.3)
Residence
Mandera East Sub-  293(98.3)
County
Others} 25(41.7)

No(%)

6(4.7)
34(14.7)

3(2)
2(6.1)
35(19.7)

5(1.7)

35(58.3)

aPOR* Significance

3.234(1.419,8.534) P=0.041

10.621(3.533,39.069)  P<0.001
2.654(0.866,16.614)

79.918(28.277,225.871) P<0.001

*aPOR-adjusted prevalence odds ratio, fothers-Banisa, Lafey, Mandera North, Mandera

South, Mandera West and Kutulo sub-counties

4.5 Patient related factors

Included exposure to media, employment status, sources of income, availability of means

transport, availability of meals, availability of accommodation during treatment and

insecurity.
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Figure 3: Source of income

Table 5 detailed that majority were exposed to all media types that is TV, Radio and
internet 44.1% (158/358), 43.3% (155/358) were exposed to only radio. Those who were
unemployed were 86.6% (310/358). The self-employed as a source of income were 33.5%
(120/358), got income from relatives were 28.2% (101/358), salary as a source of income
were 11.7% (42/358), from government were 11.5% (41/358) and the rest had no source
of income (figure 4). Those who had means of transport to the facility were 83.2%

(298/358) while those with fare were 20.9% (75/358).



Table 5: Descriptive analysis of patient related factors

Variable

Frequency N=358

Percent (%)

Media exposure
TV, Radio, Internet

Radio, TV
Radio
None
Employment status
Yes
No
Lack of means of transport
Yes
No
Lack of fare
Yes
No
Lack of Meals
Yes
No
Incurring accommodation cost
Yes
No
Affected by insecurity
Yes
No
Adherence to medication
Yes
No
Experienced adverse drug reaction
Yes
No
Stigma from the community
Yes
No
Stigma from healthcare workers
Yes
No
Felt discriminated against
Yes
No
Use of herbal medicines
Yes
No
With comorbidities
Yes

No

158
17
155
28

48
310

60
298

75
283

92
266

110
248

36
322

290
68

72
286

66
292

100
258

60
298

60
298

34
324

44.1
4.8
43.3
7.8

13.4
86.6

16.8
83.2

20.9
79.1

25.7
74.3

30.7
69.3

10.1
89.9

81.0
19.0

20.1
79.9

18.4
81.6

27.9
72.1

16.8
83.2

16.8
83.2

9.5
90.5

64



65

4.5.1 Association between patient related factors and access to treatment of
tuberculosis and services

The respondents who did not lack meals during the period of treatment were 74.3%
(266/358). The respondents who do not incur accommaodation cost during clinic visits were
the majority at 69.3% (248/358). The ones who adhered to their medications up to
completion by following the healthcare workers’ instructions were 81% (290/358). Those
who did not experience adverse drug reactions were 79.9% (286/358). Those who
experienced community stigma were 18.4% (66/358) and from healthcare workers were
27.9% (100/358). The ones who felt discriminated upon people realizing their status as TB
positive patients were 16.8% (60/358). Those who use herbal medications in concurrence
with TB medications were 16.8% (60/358) while those with comorbidities were 9.5%
(34/358).

A chi square test was carried out to check whether patient related factors had a relationship
with access of TB care. Results were shown in table 5.

The odds of those who were exposed to all the media types (TV, Radio and internet) were
24.890 times higher in accessing TB care in Mandera County in comparison to the ones
who were not exposed. Radio and TV exposure were 2.769 times higher to access TB care
while those with radio only exposure were 12.6 times higher to access TB care in
comparison to the ones without media exposure. The association between media exposure
and accessing TB care in Mandera County was significant. Those who were exposed to
media had higher likelihood to access TB care in comparison to the ones who were without

media exposure, ¥ (3, N = 358) = 64.863, P<0.001.
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The employed respondents had higher odds of access to treatment of tuberculosis and
services (POR=1.445) in comparison to unemployed ones. The relationship between
employment status and accessing TB care in Mandera County was significant, FET (1, N
= 358) = 0.450, P=0.502

The odds of accessing TB care in Mandera County was higher in those who had Salary as
a source of income (POR=8.938), self-employed (POR=15.810), while those who got
relative aid (POR= 16.672) and government aid as a source of income (POR= 4.010) in
comparison to the ones without income. The relationship between source of income and
access to treatment of tuberculosis and services in Mandera County was significant, FET
(4, N = 358) = 59.979, P<0.001.

There was significant association between lack of transport means by respondents and
access. Odds of access in Mandera County was 82.041 times higher in those who had
means of transport in comparison those who lacked means of transport, ¥ (1, N = 358) =
161.528, P<0.001.

The respondents who had fare to access the health facilities had odds of 38.283 times higher
in accessing TB care in Mandera County in comparison to the ones without fare. The
relationship between lack of fare and access to treatment of tuberculosis and services in
Mandera County was significant, > (1, N = 358) = 111.552, P<0.001. Those with fare were
had higher likelihood of accessing TB care in Mandera County.

Those who had meals during the period of treatment were 14.312 times higher in accessing
TB care in Mandera County in comparison those who lacked meals. The relationship
between lack of meals and access to treatment of tuberculosis and services in Mandera

County was significant, y? (1, N = 358) = 63.285, P<0.001.
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Those who had accommodation and did not incur any accommodation cost during the
period of treatment were 18.043 times more likely to access TB care in Mandera County
in comparison those who lacked accommodation and incurred accommodation cost. The
relationship between incurring accommodation cost and access to treatment of tuberculosis
and services in Mandera County was significant, x> (1, N = 358) = 62.319, P<0.001.
Those who were not affected by insecurity were 117.142 times higher in accessing TB care
in Mandera County in comparison those who were affected by insecurity during their
clinical visits. The association between affected by insecurity and access to treatment of
tuberculosis and services in Mandera County was significant, % (1, N = 358) = 194.136,
P<0.001.

The odds of accessing TB care in Mandera County in those who adhered to medications
by following healthcare workers’ instructions was 82.441 times higher in comparison those
who did not adhere to medications during the period of treatment. The association between
affected by insecurity and access to treatment of tuberculosis and services in Mandera
County was significant, FET (1, N = 358) = 147.557, P<0.001.

The relationship between experiencing adverse drug reaction and access to TB treatment
and services was significant. Odds of access in Mandera County in those who did not
experience adverse drug reactions was 53.164 times higher in comparison those who
experienced adverse drug reaction, ¥* (1, N = 358) = 127.278, P<0.001. Those who
Experienced adverse drug reaction were less likely to access TB care in Mandera County.
Those who did not perceive community stigma had 122.912 times higher odds of access to
treatment of tuberculosis and services in Mandera County in comparison those who

perceived stigma at the community level. The association between community and access
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to treatment of tuberculosis and services in Mandera County was significant, FET (1, N =
358) = 164.275, P<0.001.

Those who did not perceive stigma by healthcare workers at the facility during clinical
visits had 17.614 times higher odds of access to treatment of tuberculosis and services in
Mandera County in comparison to the ones who perceived healthcare workers’ stigma. The
relationship between healthcare workers’ stigma and access to treatment of tuberculosis
and services in Mandera County, % (1, N = 358) = 66.608, P<0.001.

Those who did not feel discriminated after people knowing their TB status had 82.041
times higher odds of access to treatment of tuberculosis and services in Mandera County
in comparison to the ones who felt discriminated. The relationship between felt
discriminated and access to treatment of tuberculosis and services in Mandera County was
significant, y? (1, N = 358) = 161.528, P<0.001.

Those who did not use herbal medication in concurrence with TB medication had 82.041
times higher odds of access to treatment of tuberculosis and services in Mandera County
in comparison to the ones who used herbal medicines. The association between use of
herbal medicines and access to treatment of tuberculosis and services in Mandera County
was significant, ¥? (1, N = 358) = 161.528, P<0.001.

Those who did not have comorbidities with TB had 2.808 times higher odds of access to
treatment of tuberculosis and services in Mandera County in comparison to the ones with
comorbidities. The association between with comorbidities and access to treatment of
tuberculosis and services in Mandera County was significant, ¥* (1, N = 358) = 5.779,

P<0.001.
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Table 6: Association between patient related factors and access to treatment of

tuberculosis and services

Access to TB care

Risk factors
Media exposure
TV, Radio, Internet
Radio, TV
Radio
None
Employment status
Yes
No
Source of income
Salary
Self-employment
Relative aid
Government aid
None

Lack of means of transport

No

Yes
Lack of fare

No

Yes
Lack of Meals

No

Yes
Incurring accommodation
cost

No

Yes
Affected by insecurity

No

Yes

Yes (%)

151(95.6)
12(70.6)
142(91.6)
13(46.4)

44(91.1)
274(87.5)

39(92.9)
115(95.8)
97(96.0)
35(85.4)
32(59.3)

293(98.3)
25(41.7)

277(97.9)
41(54.7)

257(96.6)
61(66.3)
242(97.6)

76(69.1)

311(96.6)
7(19.4)

No (%)

7(0.4)

5 (29.4)
13(8.4)

15(53.6)

4(8.9)
36(12.5)

3(7.1)
5(4.2)
4(4.0)
6(14.6)
22(40.7)

5(1.7)
35(58.3)

6(2.1)
34(45.3)

9(3.4)
31(33.7)
6(2.4)

34(30.9)

11(3.4)
29(80.6)

cPOR*

24.890(8.615,71.91)
2.769(0.7695,9.965)
12.600(4.948,32.1)

1.445(0.4904,4.259)

8.938(2.451,32.59)
15.810(5.55,45.05)
16.672(5.344,52.01)
4.010(1.443,11.14)

82.041 (29.52,228)

38.283(15.14,96.81)

14.512(6.567,32.07)

18.043(7.297,44.62)

117.142(42.19,325.2)

Significance

P<0.001
P=0.502
P<0.001

P<0.001

P<0.001
P<0.001
P<0.001
P<0.001

P<0.001

P<0.001

P<0.001

P<0.001

P<0.001
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Yes 286(98.6) 4(1.4) 82.441(26.89,240.6)  P<0.001
No 32(47.1) 36(52.9)

Experienced ADR*
No 281(98.3) 5(1.7) 53.164(19.6,144.2) P<0.001
Yes 37(51.4) 35(48.6)

Stigma from the community
No 289(99.0) 3(1.0) 122.912(35.68,423.4) P<0.001
Yes 29(43.9) 37(56.1)

Stigma from healthcare

workers
No 251(97.3) 7(2.7) 17.614(7.482,41.69)  P<0.001
Yes 67(67.0) 33(33.0)

Felt discriminated against

293(98.3) 5(1.7) 82.041(29.52,228) P<0.001
25(41.7)  35(58.3)

Use of herbal medicines
No 293(98.3) 5(1.7) 82.041(29.52,228) P<0.001
Yes 25(41.7)  35(58.3)

With comorbidities
No 292(90.1) 32(9.9) 2.808(1.173,6.718) P=0.016
Yes 26(76.5) 8(23.5)

*cPOR-crude prevalence odds ratio, fADR-adverse drug reaction
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4.5.2 Multivariate results of patients related factors
Multivariable logistic regression calculations to describes patient related factors affecting
access to treatment of tuberculosis and services in Mandera County as shown in table 7.

Table 7: Multivariate results of patients related factors

Access to TB care

Risk factors Yes (%) No (%) aPOR* Significance

Lack of means of transport
No 293(98.3) 5(1.7) 19.53 (5.44,70.16)  P<0.001
Yes 25(41.7)  35(58.3)

Lack of fare
No 277(97.9) 6(2.1) 20.33(6.99,59.05) P<0.001
Yes 41(54.7)  34(45.3)

Affected by insecurity
No 311(96.6) 11(3.4) 12.42(3.60,42.90) P<0.001
Yes 7(19.4) 29(80.6)

Adherence to medication
Yes 286(98.6) 4(1.4) 48.34(22.32,92.86)  P<0.001
No 32(47.1) 36(52.9)

Experienced ADR+
No 281(98.3) 5(1.7) 10.77(1.43,81.22) P=0.021
Yes 37(51.4) 35(48.6)

Stigma from the

community
No 289(99.0) 3(1.0) 40.64(10.73,153.89) P<0.001
Yes 29(43.9) 37(56.1)

Use of herbal medicines
No 293(98.3) 5(1.7) 23.74(7.39,76.21) P<0.001
Yes 25(41.7)  35(58.3)

*aPOR-adjusted prevalence odds ratio {ADR-Adverse drug reaction
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4.6 Health facilities related factors affecting access to treatment of tuberculosis and
services among TB patients in Mandera County.
The factors that were considered in the study included availability of TB clinics,

accessibility of the TB clinic in terms of distance less than or equal to 5 kilometers, lack of
privacy at the facility during clinic visit, provision with nutritional supplements, among
others. The results are presented in table 8. Majority of the respondents had a TB clinic in
their town of residence 70.4% (252/358), 77.7% (278/358) were able to access the TB
clinic because they lived within 5 kilometers radius. Those who experienced lack of
privacy at the health facility were 16.5% (59/358). Those who reported the availability of
healthcare workers at the facility were 85.5% (306/358), got nutritional supplements during
clinical visits were 69.3% (248/358), satisfied with services provided at the health facilities
were 76.8% (275/358) and those who ever missed any service at the healthcare facility they
visit were 16.8% (60/358.

Table 8: Descriptive analysis of factors associated with health-facilities

Variable Frequency N=358 Percent (%)
Availability of TB clinic in town

Yes 252 70.4

No 106 29.6
TB clinic accessibility distance (<=5km)

Yes 278 77.7

No 80 22.3
Lack of privacy

Yes 59 16.5

No 299 83.5
Availability of Healthcare workers

Yes 306 85.5

No 52 14.5
Provision of nutritional supplement

Yes 248 69.3

No 110 30.7
Satisfaction with services provided

Yes 275 76.8

No 83 23.2
Ever missed any service

Yes 60 16.8

No 298 83.2
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4.6.1 Association between health facility related factors and access to TB care

A chi square test was carried out to check whether health facility related factors had a
relationship with access of TB care in Mandera County. Results were shown in table 9.
The relationship between availability of TB clinic in respondents’ residential areca and
access to TB care was significant. Those who had TB clinic in their residential area had
24.351 times higher odds of accessing TB care in Mandera County in comparison those
who had no TB clinic within their residential area, ¥* (1, N = 358) = 72.410, P<0.001.
Those who with TB clinic in their area of residence were more likely to access TB care in
Mandera Count in comparison to the ones who live in areas without TB clinic.

The respondents who had facility access within 5 kilometers radius had 56.053 times higher
odds of accessing TB care in Mandera County in comparison to the ones who live distance
more than 5 kilometers. There was significant

Table 9: Association between health facility related factors and access to TB care

Access to TB care

Risk factors Yes (%) No (%) CcPOR* Significance

Availability of TB clinic in town
Yes 247(98.0) 5(2.0) 24.351(9.2,64.46) P<0.001
No 71(67.0)  35(33.0)

TB clinic accessibility distance

(<=5km)
Yes 274(98.6) 4(1.4) 56.053(19.02,165.2) P<0.001
No 44(55.0)  36(45.0)

Lack of privacy
No 293(98.0) 6(2.0) 66.412(25.45,173.3) P<0.001
Yes 25(42.4)  34(57.6)

Availability of Healthcare workers
Yes 301(98.4) 5(1.6) 123.931(43.08,356.6) P<0.001
No 17(32.7)  35(67.3)

Provision of nutritional supplement
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Yes 242(97.6) 6(2.4) 18.043(7.297,44.62)  P<0.001
No 76(69.1)  34(30.9)

Satisfaction with services provided
Yes 268(97.5) 7(2.5) 25.271(10.59,60.29)  P<0.001
No 50(60.2)  33(39.8)

Ever missed any service
No 290(97.3) 8(2.7) 41.432(17.42,98.53) P<0.001
Yes 28(46.7)  32(53.3)

*cPOR-crude prevalence odds ratio, TFET-Fisher exact test

association between TB clinic accessibility and access to treatment of tuberculosis and
services in Mandera County, FET (1, N = 358) = 118.813, P<0.001.

Those who had privacy at the health facility had 66.412 times higher odds of accessing TB
care in Mandera County in comparison to the ones who lacked privacy. The association
between lack of privacy and access to treatment of tuberculosis and services in Mandera
County was significant, y? (1, N = 358) = 153.599, P<0.001.

Those who reported availability of healthcare workers at the health facility had 123.931
times higher odds of accessing TB care in Mandera County in comparison to the ones who
reported lack of healthcare workers. The relationship between availability of healthcare
workers and access to treatment of tuberculosis and services in Mandera County was
significant, y? (1, N = 358) = 193.154, P<0.001.

Those who were provided with nutritional supplements had 18.043 times higher odds of
access to treatment of tuberculosis and services in Mandera County in comparison to the
ones who were not provided with nutritional supplement. The relationship between
provision of nutritional supplement and access to treatment of tuberculosis and services in

Mandera County was significant, y? (1, N = 358) = 62.319, P<0.001.
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The ones who were happy with the services given at the health facility had 25.271 times
higher odds of access to treatment of tuberculosis and services in Mandera County in
comparison to the ones who were not happy with the services provided. There relationship
between satisfaction with services provided and access to treatment of tuberculosis and
services in Mandera County was significant, ¥* (1, N = 358) = 88.963, P<0.001.

Those who reported that they never missed any service at the health facility they visited
had 41.432 times higher odds of access to treatment of tuberculosis and services in
Mandera County in comparison to the ones who missed clinic services. The relationship
between missing services and access to treatment of tuberculosis and services in Mandera
County was significant, ¥ (1, N = 358) = 129.093, P<0.001.

4.6.2 Multivariate analysis of health facility related factors

Multivariable logistic regression was done to describes the health facility related factors
affecting access to treatment of tuberculosis and services in Mandera County as shown in

table 10.



Table 10: Multivariate analysis of health facility related factors

76

Access to TB care

Risk factors
Availability of TB clinic in
town

Yes

No
TB clinic accessibility distance
(<=5km)

Yes

No
Lack of privacy

No

Yes
Satisfaction with services
provided

Yes

No
Ever missed any service

No

Yes

Yes (%)

247(98.0)
71(67.0)

274(98.6)
44(55.0)

293(98.0)

25(42.4)

268(97.5)
50(60.2)

290(97.3)
28(46.7)

No (%)

5(2.0)
35(33.0)

4 (L.4)

36(45.0)

6 (2.0)

34(57.6)

7(2.5)

33(39.8)

8(2.7)
32(53.3)

aPOR*

5.26(1.43,42.46)

32.053(10.02,122.23)

12.92(2.75,60.62)

3.92(1.63,35.72)

15.24(5.07,45.81)

Significance

P<0.008

P=0.028

P<0.001

P=0.001

P<0.001

*aPOR-adjusted prevalence odds ratio
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CHAPTER FIVE
5.0 DISCUSSION
The study objective was to assess the factors associated with access to TB care among TB
patients in Mandera East sub-county. Access to TB care was 88.8% less than the
recommended United Nations global targets of 90% by 2027(UN, 2023).
5.1 Sociodemographic factors
The study found that females were more likely to access TB care and complete treatment
among TB patients in Mandera county in comparison to males. Females were mostly
housewives with more time to attend clinics in comparison to males who fend for the family
in terms of search for livelihood. Generally, women tend to follow instructions and keep
appointments in comparison to men who are busy with many tasks and responsibilities.
The same was found by a qualitative evaluation done in Kansas that male tend to forget the
appointment schedule due to employer and relatives responsibilities (Ofei-Dodoo et al.,
2019).
Females have more health seeking behaviors in comparison to males as they would like to
survive and take care of their families as natural instincts (Ofei-Dodoo et al., 2019).
Females are the ones who take care of children and always strive to protect and be there
for their families. The role of females in the family set gives them more time to go and
attend to their health issues.
Those with high literacy levels were likely to access TB treatment and services among TB
patients in Mandera County in comparison to the ones with informal or no education at all
(Noppert et al., 2019). Education plays major role in one understanding their health issues

and importance to address those issues. Those who are educated have the opportunity to
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interact with different sources of information on how to manage TB, which enables them
to thrive on how to improve their health status. Those who are educated have increased
health seeking behavior as the same was found by study done in Michigan that higher
percentage of people with only a secondary school education, a higher rate of
unemployment, poor livelihoods, increased percentage of people who live in slums,
especially under the age of 18 and across racial/ethnic groups, have an impact on a number
of medical diseases including tuberculosis (TB) (Noppert et al., 2019).

Those who reside in Urban setup were more likely to access TB care and complete
treatment among TB patients in Mandera County in comparison to the ones patients who
come from rural areas to access TB clinics in Mandera east sub-county. The respondents
who reside in urban setup were living in their homes not incurring accommaodation cost nor
transport cost to access the facilities while their counterparts in rural areas usually incur
accommodation cost or transport cost or both when visiting the TB clinic for their
scheduled appointments to collect medication thus making it hard for them to complete
their treatment. The geographical barrier is one factor that hinders TB patients residing in
Mandera county. The same was discovered in a study conducted in Yemen, which
confirmed the necessity of setting up testing and therapeutic facilities close to communities,
particularly in nations with difficult landscapes and numerous barriers to emigration
(Marahatta et al., 2020). The study found that marital status, age-group, literacy level and
occupation were not significantly related to access to treatment of tuberculosis and services

among TB patients in Mandera county.
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5.2 Patient-related factors

This study discovered that most of those who took part of the study had means of transport
that they could access the facility during clinic appointments and they had more access to
TB treatment services in comparison to the ones who did not have means of transport to
the facilities. Reliable transportation is very important to facilitate movement of patients
from their home to the clinic and back to home. Some villages have no means of transport
resulting in patients walking a long distance to access health facility or get means to visit
the clinic. A research conducted in kwazulu-Natal Province, discovered that those with
XDR TB travel long distance to health facilities to access care (Kapwata et al., 2017).
The respondents who had fare to access the facilities had a high likelihood to access TB
care in Mandera County. Those who have money to pay for their transport would be very
easy for them to access the facility during appointments. Visiting very far health facilities
requires money for transport to reach the facility. This finding is supported by Sidney et al
(Sidney et al., 2016).

Those who developed side effects and adverse drug reaction were also less likely to access
TB care as it affects the perception towards the treatment. The effect causes them to fear
the treatment as adverse effect could be very painfully (Mukumbang et al., 2017). The
research also discovered that those who were not affected by insecurity were more likely
to access TB care in comparison to the ones who experienced insecurity.

Insecurity cartels the freedom of movement and hinders one from moving from one place
to another. Transportation and movement would halt during insecurity episodes as
everyone is afraid to get harmed. Perceived community stigma by patients affected them

not to access TB care and it was more unlikely for those who experienced community
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stigma to access TB care among TB patients in Mandera county. Similar findings were
reported by (Wexler et al., 2019). The research found that most of the individuals complied
with the instructions given by the healthcare workers and they were more likely to access
TB care in comparison to the ones who did not follow. Those who followed instruction has
easy time going through the treatment process as the instruction would act as a guide
throughout. Majority of the respondents did not use herbal medicines and they were more
likely to access TB care in comparison to the ones who consumed herbal medicines during
treatment period. Asmelashe (2017) found that acceptance and use of herbal medicines
hinders one from access conventional medicines (Asmelashe Gelayee et al., 2017).

5.3 Health facility related factors

The study found that most of the respondents were residents who live in an area with TB
clinic and they were more likely to access TB care in comparison to the ones who live in
areas without TB clinic. Availability of TB clinic increases the chances of the residents
accessing TB care because the clinic is within their vicinity and also the community health
volunteers and community health assistants could easily access the residents living within
5 kilometres radius. The same was found by (Ugalde et al., 2019).

Those respondents who had no privacy at the health facility were more unlikely to access
TB care in comparison to the ones who had no privacy issues. Lack of privacy at the facility
discourages patients from visiting the facility and if they visit, they will not be comfortable.
Privacy at the health facility is very important especially for those who are infected with
highly stigmatized conditions like TB. Those who were satisfied with the services provided
health facility were more likely to access TB care in Mandera county in comparison to the

ones who were not satisfied. Satisfaction with all the services provided creates conducive
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environment for the patients and makes them comfortable to complete treatment.
Respondent who never missed any service at the health facility were more likely to access
tuberculosis treatment and services in contrast to those who usually miss crucial services
like laboratory services. All round service provision keeps patients in care and allow them
to come to the facility. Missing some services discourages patients from visiting or keeping

appointments.
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CHAPTER SIX
6.0 CONCLUSION AND RECOMMENDATIONS
6.1 Conclusion
The study concludes that TB patients residing in Mandera county had the following socio-
demographic factors that affected access to TB care; Gender, level of education, and
residence. TB patients who were female, with formal education and resident of Mandera
east sub-county had more access to treatment of tuberculosis and services in comparison
to male, with informal or no education and resident of other sub-counties.
Tuberculosis patients residing in Mandera county had the following patient related factors
that affected access to TB care; lack of means of transport, lack of fare, insecurity,
adherence, adverse drug reaction, perceived stigma from the community and use of herbal
medicines.
The following health facility related factors were associated with access to treatment for
tuberculosis in Mandera County; availability of TB clinic in your residence, TB clinic
accessibility distance (<=5km), lack of privacy, satisfied with services provided and ever
missed services.
6.1 Recommendations
According to the study's findings and recommendations, it is important to comprehend the
underlying processes that lead to community stigma, affecting male, those with informal
or no education and residing in other sub-counties, when it is feasible, incorporate
participatory reflection and action in and by the affected communities into your activities.
In other words, involving the communities in identifying the concerns, problems, and

potential solutions is a very valuable procedure before commencing an intervention.
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Instead of using a preconceived notion of community needs, researchers or development
workers use a variety of techniques to listen more intently to community voices and address
the need identified by the target population. This approach is known as the participatory
reflection and action (PRA) approach.

The study also recommends the involvement of TB patients in program interventions at all
levels, including local, state, and federal ones. They should be involved in policy creation,
research, and assessment as well. Where possible, current programs and facilities should
also incorporate mainstream TB prevention, care, treatment, and support activities. At all
stages of interventions, the stakeholders should be cognizant of gender concerns.

The NTLD-P should address stigma in the community at the points where it manifests or
where it can be addressed. This is possible through ongoing sensitization and education
through seminars and workshops. Additionally, it is important to ensure that people are not
exposed to contradicting situations; this is seen as a social issue rather than a personal one.
Further studies on how gender, level of education and herbal use affect access to TB

services in Mandera county should be conducted.
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Appendix 3: Questionnaire
QUESTIONNAIRE/INTERVIEW SCHEDULE TO ASSESS FACTORS

AFFECTING ACCESS TO TB CARE AMONG TB PATIENTS IN MANDERA
EAST SUB-COUNTY, KENYA.

Date....oooviiiiiii questionnaire number....................

a. The study findings are purely for academic purpose and all information given will
be treated with confidentiality.
b. Select an option or options by ticking the correct response or responses.

c. Fill in the blanks for the structured questions.

A. Socio-demographic profile of the respondent

1. Age..oennnnnin (in years)
2. Gender
a.male () b. female ( ) c.intersex ( )

3. Marital status
a.single () b. married ( ) c.divorced ( ) d.widowed ( )
4. Level of education
a.none( ) b. Formal( ) c.informal ( )
5. If formal
a.primary ( ) b.secondary ( ) c. Tertiary ( )
6. Occupation
a. formal ( ) b. informal ( )
7. Mass media exposure
a.radio( ) b.TV( ) c.internet( ) d.none( )

B. Access To TB care
1. Areyou currently taking medicines?

a.Yes( ) b. No () (if yes go to part C if No go to question 2)
2. Did you complete your treatment?

a. Yes( ) b.No( )



C. Patient related factors
1. Are you employed?

a. Yes( ) b.No( )
If yes

N

a. formal () b. informal ()

w

If No, are you
a. self-employed? () b. Unemployed ( )
4. What is your source of income
a.salary () b. self-employment income ( ) c. Government aid(
5. Have you ever missed appointment due to lack of transport?
a. Yes( ) b.No( )
6. Did you ever miss taking your medications due to lack of meals?
a.Yes( ) b.No.( )

7. If yes, how many times?

2

Do you incur accommodation cost when visiting the clinic?
aYes( ) b.No( )

Did you ever miss appointment due to accommodation problem?
a.Yes( ) b.No.( )
10. If yes, NOW Many tiMeS?........cccooiiiiiiirieeee e

©

11. Do you come from across the border to access TB care?

aYes( ) b.No( )
12. If yes, have you ever been affected by border closure?

a.Yes( ) b.No.( )
13. If yes, how many times?..........ccoeiiiieiiece e
14. Have you ever affected by insecurity to access TB care?

a.Yes( ) b.No.( )
15. 1T yes, NOW Many tiMeS?........cceiiiiieiiiereseee e
16. Do you adhere to your medications?

a. Yes( ) b.No( )

17. Are you allergic to any medicine?
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a.Yes( ) b.No.( )
18. Have you ever experienced any adverse drug reaction (ADR)?
a. Yes( ) b. No. () (if yes answer question 19 and 20, and if no jump to
question 21)
19. If yes did you report?
a.Yes( ) b.No.( )
20. Was it managed and educated on how to deal with ADR?
a.Yes( ) b.No.( )
21. Do you experience stigma from the community?
a.Yes( ) b.No.( )
22. Do you experience Stigma from healthcare workers?
a.Yes( ) b.No.( )
23. Have you ever felt discriminated against after people knowing your status?
a.Yes( ) b.No.( )
24. Are you satisfied with the services provided at the TB clinic?
a.Yes( ) b.No.( )
25. Did you use any herbal medication?
a.Yes( ) b.No.( )
26. Do you have any other illness apart from TB?
a.Yes( ) b.No.( )
27. If yes please Specify.......o.evuiiiiiiiii i
28. Which phase of treatment are you at?
a. Intensive phase ( )  b. Continuous phase ( )
D. Health facility related factors
1. lIsthere a TB clinic in your town?
a. Yes( ) b.No( )
2. Is the facility accessible in terms of distance from your residence?
a. Yes( ) b.No( )
3. Did you ever missed to attend the clinic due to lack of fare?
a. Yes( ) b.No.( )
4. s there lack of privacy at the clinic?
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a.Yes( ) b.No.( )
5. Does the facility have healthcare workers who attend to you satisfactorily?
a.Yes( ) b.No.( )

6. Is the healthcare provider’s attitude a problem?
a.Yes( ) b.No.( )

7. Are Medicines available?
a.Yes( ) b.No.( )
8. Are you provided with nutritional supplements?
a.Yes( ) b.No.( )
9. Isthere support group that support you?
a.Yes( ) b.No.( )
10. Have you ever missed a service like laboratory services, clinical, medication?
a.Yes( ) b.No.( )
11. If Yes what service did you miss?

12. Did you manage to source from other facilities?
a.Yes( ) b.No.( )

13. If No what are the reasons?



Appendix 4: Work Plan

Activity

Chapter one

Literature review and

Methodology

March-
May
2022

June-
December
2022

January-
March
2023

April-

June
2023

Questionnaire formulation

Field Data Collection

Data Analysis

Report Writing

Submission
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Item description | Quantity No. of days Unit price Total KES
Transport  and | 1 20 10,000 20,000
Fuel

Accommodation | 2 50 5000 500,000
Research 1 180 1000 180,000
Assistant

Airtime 2 12 5000 120,000
Data Bundles 2 12 5000 120,000
Printing and | 10 2 1000 20,000
binding

Total 960,000
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Appendix 6: Certificate of Plagiarism
SRI31

IS0 9001 :50] 9 Certified Institution

EDU 999 THESIS WRITING COURSE

PLAGIARISM 4 WARFNFSS CFR TTFHCATFE
This certificate is awarded to
IBRAHIM ABDI MAALIM

FELTP/5412/21

In recognition for passing the University’s plagiarism
Awareness test for Thesis: FACTORS ASSOCIATED WITH ACCESS TO TUBERCULOSIS CARE
AMONGTUBERCULOSIS PATIENTS IN MANDERA EAST SUB-COUNTY, KENYA With a
smnilarity ndex of 8% and striving to maintain academic mtegrity.

Awarded by:

hp—
Prof. Anne Syomwene Kisilu
CERM-ESA Project Leader  Date: 16/10/2023
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Appendix 7: Map

MAP OF KENYA

Source: (Alchetron, 2017)



