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ABSTRACT

The main obstacle to tuberculosis control in Uganda is noncompliance with treatment, with
a default rate of 13%. Treatment completion rates are reported to be 70% and 29%,
respectively, among patients who cure the disease. This increases the risk of treatment
resistance, relapse, and death, as well as the duration of infectiousness. A cross-sectional
study of 215 TB patients at Hoima Regional Referral Hospital aimed to determine factors
influencing adherence to treatment. The majority of participants (43.70%) were aged 25-34,
with 88.80% from rural areas. The majority of participants (54.90%) had less than a high
school diploma as their highest degree of education. The majority (90.70%) were
unemployed, with 85.10% having a monthly salary of less than $100,000. The level of non-
adherence to treatment was 22.3%. Monthly income and health education on tuberculosis
disease were found to be associated with TB disease at the multivariate level. Patients at
Hoima Regional Referral Hospital's tuberculosis clinic adhered to their treatment regimens
at a high rate of 77.3 percent, but this is inadequate compared to the required adherence
levels of greater than 90% to assist cure.
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INTRODUCTION

Tuberculosis (TB) is a communicable
disease that is a major cause of ill health
and one of the leading causes of death
worldwide. Until the coronavirus (COVID-
19) pandemic, TB was the leading cause of
death from a single infectious agent,
ranking above HIV/AIDS [1]. Tuberculosis
(TB) is one of the oldest diseases known to
humans and is a major cause of death
worldwide [2, 3, 4]. Tuberculosis (TB) as a
disease has been known ever since the
dawn of man's history. In 1993 the World
Health Organization (WHO) declared that
TB was the major global public health
problem [5, 6].

TB is caused by the bacillus
Mycobacterium tuberculosis, which is
spread when people who are sick with TB
expel bacteria into the air (e.g. by
coughing) [1, 7, 8, 9]. It usually affects the
lungs (pulmonary TB) and is transmitted
when people who are sick with pulmonary
TB expel bacteria into the air but can also
affect other sites (extra-pulmonary TB) [10,
11, 12]. Most people (about 90%) who

develop the disease are adults, with more
cases among men than women [1, 13, 14].
About 1/3 of the world’s population
(approximately 2 billion) is estimated to be
infected with tubercle bacilli and hence at
risk of developing the active disease [15,
16]. However, a relatively small proportion
(5-15%) of the estimated 2-3 billion people
infected with Mycobacterium tuberculosis
will develop TB disease during their
lifetime [17, 18]. Global reports indicate
that about 10 million people were infected
with TB in 2019, with some African
countries among the leading nations that
contributed to the newest TB cases [19,
20].

However, according to the WHO TB report
2021,the COVID pandemic caused a large
global drop in the number of people newly
diagnosed with TB and reported from 7.1
million in 2019 to 5.8 million in 2020, an
18% decline back to the level of 2012 and
far short of the approximately 10 million
people who developed TB in 2020.
Furthermore, reduced access to TB
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diagnosis and treatment has increased TB
deaths. Best estimates for 2020 are 1.3
million TB deaths among HIV-negative
people (up from 1.2 million in 2019) and
an additional 214 000 among HIV-positive
people [1, 21, 22].

TB is curable and preventable. About 85%
of people who develop TB disease can be
successfully treated [1]. TB treatment is
aimed at ensuring cure, minimizing the
risk of death and disability, and reducing
transmission of Mycobacterium
tuberculosis [23, 24]. TB treatment
requires a prolonged and combined course
of antibiotics for 2 months of intensive
followed by 4 months continuation phase.
In the treatment of patients with MDRTB,
an intensive phase of at least 8 months and
a total treatment duration of at least 24
months is recommended [10].Because of
this, the WHO introduced the Directly
Observed Treatment (DOT) short-course
strategy in 1998 for case detection,
management, and monitoring [17].
Patients with TB are expected to have
adherence levels greater than 90% to
facilitate cure [25, 26, 27]. However one of
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the greatest dilemmas and challenges
facing most TB programs is a patient that
does not complete TB treatment for one
reason or another [28, 29, 30]. The
complete cure requires 6 months of
treatment without interruption with
multiple drugs which are challenging for
patients and health care workers [19].
TB treatment presents particular
challenges for adherence because the
treatment is long and involves taking
several medications, sideeffects are
common and the patient usually feels
better long before treatment has been
completed [2. 31, 32].
Non-adherence to TB treatment leads to
delayed sputum conversion, higher
relapse rates, and emerging drug
resistance [2]. A previous study has shown
that the risk of drug resistance in PTB
patients with treatment interruption was
13 times higher than that in patients
without treatment interruption, and the
drug resistance rate was significantly
higher than that of patients without
interruption [33].

METHODOLOGY

Study Design
The study adopted a prospective cross-
sectional hospital based survey.
Study area
The study was conducted at Hoima
Regional Referral Hospital in the Medical
department.
Study population
Patients attending the TB clinic at HRRH
Inclusion criteria
e TB patients attending TB clinic aged
18years and above who consent to
participate in the study
Exclusion criteria
e Patients with TBthat are critically
ill/unable to talk
Sample size determination
Daniel’s formula (2009) was used to
determine the Sample size as shown
below;

(Za+ZB )2+ P(1-P)
n= dz
Where,
n = Minimum sample size
Zo = Z-statistic at a=1.96; 95% level of
confidence

ZB = Z-statistic at § = 0.84
P = Prevalence of characteristic being
estimated

d = Margin error, set at 0.05

Based on a study done in Ethiopia by [34],
the value used for P was 10%. Which is the
level non-adherencefor the last one month.
Tanzania by [35] and the value used for P
was 7.4%.Which was the incidence of
referred obstetric cases

(1.96 + 0.84)2 0.074(1 — 0.074)
n=

(0.05)2
Therefore, the sample size was 215
participants
Sampling and recruitment procedures
Using convenient sampling technique,
participantswere recruited after providing
consent. A simple history was taken from

patient.
Data collection methods and
management
Primary data was obtained using a
structured questionnaire containing

demographic information, social factors
and health facility related factors that were
obtained from the patient. The
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questionnaires were administered in
English or Runyoro languages. Whenever a
participant/his or her caretaker agreed to
be interviewed he/she was asked to
provide written consent by signing or
providing fingerprints.
After obtaining informed consent, patient
and caretakers was interviewed using
researcher administered hard copy
questionnaire. The researcher entered
responses given by the participant by
ticking the appropriate response and
entering the same number in to the coding
box immediately to reduce likelihood of
data loss. The process of data collection
continued until every effort to contact
every study participant/his or her
caretaker in the sample is exhausted.
Completed data collection forms were kept
under lock and key to ensure safety.

Data analysis
Data was presented in tables and figures
showing frequencies and proportions.
Univariate analysis was done for
continuous variables to report measures of
central tendency like mean, median and
mode and measures of dispersion like the
range, interquartile range and measures of
variance like standard deviation for
various independent variables.
For categorical variables, data
presentation was thoroughly  well
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summarizedin “2 by 2” tables that show
frequencies (percentages) and totals.
For continuous and categorical data, bar
graphs, histograms, pie charts was used
where suited to present the data.
Data was analysed using STATA version 11.
Analysis of data was by simple linear and
logistic regression as well as multiple
linear and logistic analyses for continuous
and categorical variables respectively.
Pearson chi-square x? or Mantel hazel,
logistic regression analyses were applied
to determine associations. The level of
significance was present at 5%.
Odds Ratios (ORs) with their respective
95% confidence intervals were used to
assess for statistical associations and p-
values of less than 0.05 was considered
statistically significant.

Ethical considerations

The permission to conduct this study was
sought from Kampala International
University Research Ethics Committee,
Institution Review Committee and HRRH.
The study was granted an ethical clearance
certificate. Participants to enrolled were
requested to sign consent after thorough
explanation of purpose of the study [36],
risks involved and use of data to be
collected. Numbers instead of names were
used in all the questionnaires.



Kayendeke

www.iaajournals.org

RESULTS
Table 1: Demographic data of respondents

Variable Frequency (n) Percent (%)
Age

<24 years 92 42.8

25-34 years 94 43.7

> 35 years 29 13.5
Residence

Urban 24 11.2

Rural 191 88.8
Religion

Catholics 76 35.4

Protestants 108 50.2

Others 31 14.4
Marital status

Married/Cohabiting 191 88.8

Single/divorced 24 11.2
Education

Secondary + 97 45.1

<Secondary 118 54.9
Occupation

Employed 20 9.3

Unemployed 195 90.7
Income

100,000 + 32 14.9

<100,000 183 85.1

Table 1 above shows the baseline socio-
demographic characteristics of the study
participants. It can be observed from the
table that the majority of the participants
43.70% (94/215) were in the age group of
25 - 34 years and coming from rural areas
of residence 88.80% (191/215). Protestants
50.2% (108/215) comprised half of the
study participants with 88.80% (191/215)

being married. On the other hand, the
majority of participants 54.90% (118/215)
were having less than secondary education
as the highest level of education attained.
Regarding the occupation of study
participants, the majority 90.70%
(195/215) were found to be unemployed
with 85.10% (183/215) having a monthly
income of less than 100,000.
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Figure 1: level of adherence to treatment among patients attending tuberculosis clinic

at HRRH

According to figure 1 above,the level of
adherence to treatment among patients

attending the tuberculosis clinic at Hoima
Regional Referral Hospital was 22.3%.

Table 2; bivariate logistic regression to determine socio-demographic factors associated
with adherence to treatment among patients attending tuberculosis clinic at HRRH

Variables

Age
<24 years
25-34 years
> 35 years
Residence
Urban
Rural
Religion
Catholics
Protestants
Others
Marital status
Married/Cohabiting

Single/divorced
Education
Secondary +
<Secondary
Occupation

Adherence

Non Adherent

19
19
10

11
37

28
11

Adherent

75
73
19

13
156

67
80
20

150
17

88
79

cOR

Reference
1.0
1.7

Reference
1.8

Reference
1.1
1.0

Reference
0.5

Reference
3.5

95% CI

0.32-3.23
0.40-7.24

0.23-14.49

0.36-3.62
0.18-5.34

0.07-4.38

0.97-12.95

P-Value

0.969
0.478

0.572

0.829
0.981

0.572

0.055
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Employed 5
Unemployed 43
Income
100,000 + 12
<100,000 36

15
152

20
147

Reference

1.5 0.18-11.80 0.717
Reference

5.5 1.81- 0.003

17.00

P value = significant value, cOR= Crude odd ratio, CI= Confidence interval.

Shown in table 3 above is the result of the
bivariate logistic regression which was run
to determine socio-demographic factors
associated with and adherence to
treatment among the study participants.

Results of the analysis revealed that
education level and income level had p-
values less than 0.2. Thus, education and
income levels proceeded to the next stage
(multivariate stage).

Table 3: bivariate logistic regression to determine health facility-related factors
associated with adherence to treatment among patients attending the tuberculosis clinic

at HRRH
Variables Adherence cOR 95% CI P-Value
Non- Adherent
adherent
Availability of drugs
Always available 33 118 Reference
Sometimes/not available 15 49 0.5 0.10- 0.337
2.17
Distance from home to
hospital
<5 km 16 60 Reference
> 5 km 32 107 0.4 0.13- 0.078
1.11
Waiting time before being
attended to
< 2 hours 37 125 Reference
More than 2 hours 11 42 1.9 0.66- 0.277
5.74
Visits to hospital per month
< 2 visits 14 46 Reference
3 or more visits 34 121 0.8 0.25- 0.746
2.70
Health information about TB
Yes 19 133 Reference
No 29 34 18.4 5.12- 0.001
66.0
Patient-health worker
relationship
Friendly 17 116 Reference
Unfriendly 31 51 2.1 0.64- 0.217
7.19

P value = significant value, cOR= Crude odd ratio, CI= Confidence interval.
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Shown in table 6 above is the result of a
bivariate logistic regression done to health
facility-related factors associated with
adherence to treatment among patients
attending the tuberculosis clinic at HRRH.
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It can be observed distance from home to
hospital, Health information about TB, and
Patient-health worker relationshiphad p-
values less than 0.2. Thus were proceeded
to the multivariate stage.

Table 4; Multivariate logistic regression to establish factors independently associated
with factors associated with adherence to treatment among patients attending the

tuberculosis clinic at HRRH

Variables

Education
Secondary +
<Secondary
Monthly income level
100,000 +
<100,000
Patient-health worker relationship
Friendly
Unfriendly
Distance from home to hospital
<10 km
>10 km
Had health education about TB
Yes

No

aRR 95% CI P-Value
Reference

3.4 0.81-13.94 0.095
Reference

4.4 1.25-15.35 0.021
Reference

6.5 0.71-59.67 0.097
Reference

0.4 0.09-1.40 0.065
Reference

11.3 2.58-49.46 0.001

P value = significant value, aRR= Adjusted Relative Risk, CI= Confidence interval.

Table 4 shows a multivariate logistic
regression analysis of factors associated
with adherence to treatment among
patients attending the tuberculosis clinic
at HRRH. Factors with a p-value less than
0.2 with the adherence to treatmentat
bivariate logistic regression analysis were
considered for multivariate analysis.

At the multivariate stage, monthly income
and health education about TB disease
were found to be significantly related to
adherence to TB treatment that is

participants who earned <100,000 Ugshs
monthly were 4.4 times more at risk of
non-adherence to TB treatment than
participants who had earned Ugshs
100,000 + monthly (aRR 4.4, 95%CI 1.25-
15.35, P=0.02). On the other hand, study
participants who did not get health
education about TB disease were 16.2
times more at risk of non-adherence to TB
treatmentthan participants who got health
education about TB disease(aRR 11.3,
95%CI 2.58-49.46, P=0.001).

DISCUSSION

Non-adherence to treatment was found to
be 22.3 percent among patients attending

the tuberculosis clinic at Hoima Regional
Referral Hospital in this study.This is in
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line with findings from a study conducted
in Ghana's Eastern Region [37], which
revealed a 22 percent non-adherence rate
to TB treatment.In Ethiopia, a similar
systematic analysis indicated that the
pooled prevalence of TB treatment non-
adherence was 21.3 percent [38].
According to the report, the rate of non-
adherence in Sub-Saharan Africa ranges
from 11.3 percent to 29.6 percent [39].This
could be linked to the physical location, as
people in most African countries virtually
always leave and return to the same life
hardships and problems.

The study's findings, however, pose a
significant problem because, according to
[40], patients with tuberculosis (TB) are
anticipated to adhere to treatment at a rate
of greater than 90% to be cured.
Furthermore, according to the survey, non-
adherence was higher than 15.5 percent in
India [41]. An institution-based cross-
sectional survey of 280 tuberculosis
patients in the North Gondar zone of
northwest Ethiopia found that overall non-
adherence for the previous month and the
four days before the survey was 10% and
13.6 percent, respectively [34], which was
all lower than the rate of non-adherence in
this study.Lack of social support,
treatment drug side effects, forgetting to
take medication, being away from home,
missing date of appointment, lack of
transportation cost to the treatment
center, poor communication between
patient and healthcare providers, and
stock out of medicines could all contribute
to the high rate of non-adherence in our
study.

Finally, when compared the findings of a
study by [42], found that around half of all
TB patients globally fail to finish the
treatment regimen, implying that the other
half are non-adherent to TB therapy.It was
also lower than Thailand's non-adherence
rate of 24.7 percent, according to the study
[41].

Generally, the difference in rates of non-
adherence might be due to differences in
Socio-demographic characteristics, sample
size, study designs, settings, and time
difference.

Monthly income was found to be strongly
related to adherence to TB treatment in
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this study, with participants earning
100,000 Ugshs or less at 4.4 times the risk
of non-adherence to TB therapy than those
earning 100,000 Ugshs or more.This is in
line with the findings of a study conducted
in Southeast Nigeria by Ubajaka et al.,
2015, which found that the average
monthly income had a substantial impact
on TB patient anti-TB medicine adherence.
In addition, research has shown that the
lower the income, the greater the
likelihood of non-compliance [25]. Patients
with lower incomes may lack the necessary
means to learn about tuberculosis and
understand the significance of frequent
therapy, making them less likely to
complete treatment [33]. As a result, low
income increases the likelihood of non-
compliance with TB therapy.
In this study, health education about TB
disease was found to be significantly
related to TB treatment adherence, with
participants who did not receive health
education about TB disease being 16.2
times more likely to fail to adhere to TB
treatment than those who did receive
health education about TB disease.lt is
commonly known that education boosts
people's knowledge, health awareness, and
treatment-seeking behavior, [43]. As a
result, a patient's understanding of an
illness has an impact on treatment
adherence [17]. As many previous studies
have shown, patient awareness of
tuberculosis and its management is highly
connected to adherence, suggesting that
the higher the level of information, the
higher the level of adherence [44].
Participants who were aware of TB
symptoms were more than two and a half
times more likely to adhere to medicine
than those who were not aware of TB
symptoms, according to a study conducted
in Gandaki to evaluate the characteristics
related to treatment adherence among
tuberculosis patients [19].The latter
echoes findings from a study in South
Ethiopia, in which patients with limited
knowledge of Th and its treatment were at
risk of non-adherence [43]. Patients'
ignorance stems from a lack of knowledge
and education on tuberculosis and the
significance of treatment by DOTS
providers [2].
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In general, health education improves
adherence to TB treatment [45].

CONCLUSION
Patients at Hoima Regional Referral

Hospital's tuberculosis clinic adhere to
their treatment regimens at a high rate of
77.3 percent, albeit this is inadequate
when compared to the required adherence
levels of greater than 90 percent to assist
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