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Abstract

Background
Tuberculosis (TB) remains a major public health challenge in Uganda despite the availability of effective
treatment. Non-adherence to anti-TB medication continues to undermine national TB control efforts,
contributing to treatment failure, drug resistance, prolonged infectiousness, and increased morbidity and
mortality.

Objective
This study assessed patient-related, therapy-related, and health-system factors associated with non-
adherence among tuberculosis patients attending Ishaka Adventist Hospital in Bushenyi District, Uganda.

Methods
A cross-sectional study design was employed, involving 152 adult TB patients who had been on
treatment for at least three months. Data were collected using structured interviewer-administered
questionnaires and extracted from TB treatment registers. Quantitative data were analyzed using IBM
SPSS version 27.

Results
The prevalence of non-adherence was 34.2%, with forgetfulness (73.8%), distance to the facility (35.0%),
side effects (31.1%), busy schedules (31.1%), and financial constraints (21.4%) being the most frequently
reported causes of missed doses. HIV co-infection was the most common comorbidity, affecting 83.7%
of participants and 88.5% of those who missed doses. No socio-demographic factors showed
statistically significant associations with adherence. A perfect negative correlation was observed
between doses missed and percentage adherence, reflecting the mathematical relationship between
these variables.

Conclusion
TB non-adherence at Ishaka Adventist Hospital is primarily driven by behavioural, structural, and clinical
factors. Addressing these barriers through patient-centered interventions and strengthened health-
system support is essential to improving treatment outcomes and reducing TB burden.

INTRODUCTION
1.1 Background of the Study
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Tuberculosis (TB) is caused by organisms of the Mycobacterium tuberculosis complex, of which M.
tuberculosis itself accounts for the majority of human disease (1)The infection spreads through airborne
droplets during coughing or close contact, and manifests as pulmonary disease in roughly four out of five
cases, with the remainder involving extrapulmonary sites such as lymph nodes, bone, the urogenital tract,
the meninges, and the peritoneum. Presentation typically includes a persistent cough (of more than two
weeks' duration, or of any duration in people living with HIV), chest pain, fatigue, weight loss, fever, and
night sweats. Risk is heightened by diabetes, immunosuppression, harmful alcohol use, malnutrition, and
tobacco use, and untreated disease can progress to haemoptysis, pleural or pericardial involvement,
meningitis, skeletal deformity, respiratory failure, and death within roughly two years (2). Meningitis,
skeletal deformity, respiratory failure, and death within roughly two years. Diagnosis relies on culture,
microscopy, and nucleic acid amplification testing of sputum or tissue, supported by imaging, and cases
are further characterised by bacteriological or clinical confirmation, anatomical site, treatment history,
and drug-susceptibility profile, including rifampicin-resistant, multidrug-resistant, and extensively drug-
resistant disease (3). TB remains among the leading infectious causes of death worldwide, responsible
for close to three million deaths annually and a substantial share of preventable mortality in low- and
middle-income countries.   History of treatment New: no previous TB treatment (or treatment less < 1
month), Relapse: patient who completed a previous course of treatment, was declared cured or
treatment completed, and is now diagnosed with a recurrent episode of TB,  treatment after failure: those
who have previously been treated for TB and whose treatment failed at the end of their most recent
course of treatment, treatment after loss to follow-up: Patient has been previously treated for TB and
were declared lost to follow-up at the end of their most recent course of treatment Drug susceptibility
status (based on drug susceptibility Tests)(4) Drug Sensitive TB (DS-TB): These are sensitive to 1st line
anti-TB drugs Drug resistant TB (DR-TB): 

Resistant to any anti-TB drug. Can be classified as follows. Rifampicin resistant: any case of rifampicin
resistance (isolated or in combination with other resistance) (RR-TB)  Mono-resistant: resistant to only
one first line anti-TB drug  Poly drug resistant: resistant to more than one first line anti TB other than both
rifampicin and  Isoniazid Multi drug resistant: resistant to rifampicin and isoniazid (MDR –TB) Extensive
drug resistance (XDRTB): resistant to rifampicin, isoniazid (MDR TB) and any fluoroquinolone and at least
one of either bedaquiline or Linezolid). Statistically, TB kills nearly 3 million persons per year worldwide
and is still one of the leading causes of death worldwide, accounting for 2.5% of the global burden of
disease and 25% of all avoidable deaths in developing countries(5-7). TB has been recognized as one of
the most frequent opportunistic infections in persons with HIV infection. The co-existence of HIV
infection and TB has been hailed as one of the most serious threats to human health, and HIV/TB co-
infected individuals are more likely to die or to be lost to follow-up within 12 months of ART clinic
entry(8). The 2021 Global TB Report estimates 9.9 million people were infected with TB in 2020, which is
equivalent to 127 cases per 100,000 people(9). Close to half of those cases (43%) occurred in the South
East Asia region, followed by the African region (25%) and 18% in the Western Pacific region(9, 10).
Uganda is among the WHO's 30 high TB/HIV burden countries, which contribute about 60% of the total
TB/HIV burden globally, where TB is a major public health problem with an estimated incidence of 453
cases per 100,000 population in 2020(11). Although many individuals are infected with Mycobacterium
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tuberculosis, only 10% manifest as active disease, while the remaining persist in a latent phase, resulting
in a large reservoir of individuals with Latent TB Infection (LTBI)(12).

Management of TB and its other co-morbidities has been evolving greatly with various treatment options.
The country has adopted patient-centered care. It is recommended that all TB medicines be taken under
direct observation by a treatment supporter (DOT), and Digital Adherence Technologies (DAT) have been
introduced to support treatment adherence(13, 14). Anti-TB drugs are given in fixed-dose combination
(FDC) regimens according to the patient’s TB classification. Treatment is divided into two phases: an
initial (intensive) phase of 2 months and a continuation phase of 4 months (longer in severe forms of TB
particularly TB meningitis and osteoarticular TB) TB treatment regimens are expressed in a standard
format, e.g. 2RHZE/4RH where: - Letters represent abbreviated drug names - Numbers show the duration
in months - shows the division between treatment phases(15).

However, different studies conducted in different parts of Uganda showed that adherence among TB
patients in Uganda was estimated at around 67–85.4%. Contributing factors to poor uptake of anti-TB
medications in Uganda included: poor patient adherence, knowledge by health workers, lack of
confidence in symptom-based screening alone, and fear of Isoniazid resistance(13, 16).

Adherence — taking medication as prescribed — is central to TB control, since cure typically requires
adherence above 90%; falling short raises the risk of drug resistance, onward transmission, and poorer
outcomes, Non-adherence is common across chronic conditions generally, averaging around 60%. (1,
17). Patients with TB are expected to have adherence levels greater than 90% to facilitate a cure; failure
of which increases the risk of development of drug-resistant strains, spread of TB in the community, and,
in turn, increases morbidity and mortality(17).  Non-adherence is a problem in TB management because
the treatment is long and involves taking several medications, side effects, and the patient usually feels
better long before treatment has been completed. Treatment is associated with non-adherence among
patients. 

Non-adherence is further classified as: Intentional where the patient decides not to follow the treatment
recommendations based on their beliefs and preferences. Unintentional – where the patient wants to
follow the treatment recommendations but faces practical barriers, e.g., poor recall or forgetting to take
medication regularly. Reasons for behaviors, which drive low rates of medication adherence, are complex
and multifaceted. To have a significant impact on medication adherence rates, patients need to be
informed, motivated, and skilled/supported to take their medications optimally. TB treatment is
prolonged, multi-drug, and often associated with early symptomatic improvement well before completion,
no single intervention is likely to resolve non-adherence on its own; guidance from bodies such as the
UK's National Institute for Health and Care Excellence instead recommends individually tailored
combinations of support (13, 18). 

Despite this body of evidence, most Ugandan studies on TB treatment adherence have focused on
national referral or urban public facilities, leaving adherence patterns at smaller, private not-for-profit
facilities in southwestern Uganda comparatively unexamined — settings where the mix of patient-,
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therapy-, and system-level barriers may differ. This study addresses that gap by assessing the patient-
related, therapy-related, and health-system factors associated with non-adherence among TB patients
attending Ishaka Adventist Hospital. Characterising these factors is intended to inform interventions that
reduce treatment failure, drug resistance, relapse, and mortality, and to strengthen the design of
adherence-support programmes more broadly.

Patient factors associated with non-adherence among TB patients

Several patient factors have been identified as potential determinants of non-adherence to TB treatment
uptake among TB contacts. Studies have found that cultural/religious beliefs and practices, substance
use, comorbidities, mental status, socio-economic factors like poverty, lack of adequate education,
unemployment, education level, and social support, among others, have been identified as barriers to
adherence to TB treatment(19, 20).

Poverty is a significant barrier to adherence to TB treatment among TB contacts. Studies have
consistently shown that individuals from households with lower income are less likely to effectively take
TB medications than those from higher- income households. Poverty impacts the ability of patients to
access, understand, and adhere to treatment regimens(21). Although many TB treatments are available
at no cost in most healthcare systems, indirect costs pose a barrier whereby some medications that are
not covered need to be catered for by the patient, and transportation costs to the health facility make
patients skip appointments or avoid accessing healthcare. Some patients living in poverty prioritize basic
needs like food and shelter over healthcare, leading to missed doses or discontinuation of medication.
Such findings suggest that poverty limits access to healthcare services and medications among TB
contacts.

Comorbidities or the presence of multiple health conditions can significantly impact TB medication
adherence in the following ways: Patients with comorbidities often require multiple medications for
different conditions. This can lead to confusion, forgetfulness, increased chances of drug interactions,
multiple side effects, and adverse effects, which lead to discomfort and discouragement towards
medication adherence(21). 

Patient-related factors promoting non-adherence to TB medication, e.g., cultural/religious beliefs and
practices, forgetfulness, comorbidities, mental status, socio-economic factors, e.g., poverty, education
level, employment status, and social status, play a significant role in adherence to TB medications among
TB contacts. 

Healthcare facility factors associated with non-adherence among TB patients

A systematic review and meta-analysis of 38 studies across different countries found that healthcare
providers’ knowledge and attitudes towards adherence to TB medications significantly influence
adherence to medications by patients. In Uganda, a study conducted among healthcare workers in six
districts found that their knowledge about TB treatment and adherence was very low, with only 34.1% of
respondents aware of the recommended duration of TB treatment (22).
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The availability and accessibility of TB medications at healthcare facilities promotes adherence to TB
medication. However, inability and shortages of TB medications lead to non-adherence since patients are
unable to obtain the required medications. The long distance to the healthcare facilities from the
patients’ homes makes the patients unable to access medication regularly. In some settings, TB
medications may be difficult to obtain due to complex supply chains or inadequate infrastructure. Some
patients may not be aware of the availability of TB medications or where to access them, which hinders
their ability to obtain treatment(23). 

Therapy-related factors contributing to non-adherence among TB patients

Non-adherence to TB treatment is a significant challenge globally, impacting treatment success and
contributing to the spread of the disease. These factors often stem from the nature of the disease and
the treatment itself, creating challenges that can lead to patients discontinuing or modifying their
treatment regimens(24). Understanding these therapy-related factors is crucial for developing strategies
to improve adherence and ensure successful treatment outcomes for TB patients. The following are
therapy-related factors contributing to non-adherence among TB contacts: the complexity of TB
treatment regimens is a crucial factor. The regimens often involve multiple medications taken at specific
times over a lengthy duration, making it a challenge for patients to maintain consistent adherence. TB
treatment typically involves taking multiple medications, each with its own specific dosage and
frequency. This can be confusing to remember, especially for patients with limited literacy or cognitive
abilities (25). The extended duration of TB treatment is a significant factor contributing to non-adherence
among TB contacts. The long treatment regimens lasting for several months or even years pose
challenges for patients to maintain consistent adherence, leading to potential treatment failure and the
spread of drug-resistant TB(26). Maintaining motivation and commitment to a lengthy treatment regimen
can be challenging for patients. The initial enthusiasm and determination may wane over time, especially
if patients experience side effects, feel well enough to believe they no longer need treatment, or face
difficulties with access to medication or support. The long duration of treatment can significantly impact
patients’ mental health. Anxiety, depression, and feelings of hopelessness can contribute to non-
adherence, especially if patients feel overwhelmed by challenges of treatment and the potential
consequences of non-adherence.

MATERIALS AND METHODS

3.1 Study Designs
An analytical cross-sectional study was conducted to assess the prevalence of non-adherence and its
associated factors among tuberculosis patients attending Ishaka Adventist Hospital.

3.2 Description of Study Area
The study was conducted at Ishaka Adventist Hospital, a private not-for-profit facility located in Bushenyi
District in Western Uganda. The hospital provides comprehensive TB diagnostic and treatment services
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and serves both urban and rural populations.

3.3 Study Population
The study population consisted of adult tuberculosis patients receiving anti-TB treatment from the TB
clinic at Ishaka Adventist Hospital.

3.3.1 Inclusion Criteria
Adult TB patients aged 18 years and above.

Patients who had been on anti-TB treatment for at least three months.

Patients who consented to participate.

3.3.2 Exclusion Criteria
Seriously ill patients unable to respond to the questionnaire.

Patients who did not consent to participate.

3.4 Sample Size and Sampling Technique
All eligible patients attending the TB clinic during the study period were approached consecutively until
data collection closed, yielding a total sample of 152 patients. As this reflected the full population of
eligible attendees over the study window rather than a pre-calculated minimum, no formal sample size
formula was applied; the resulting sample nonetheless represents a substantial proportion of the clinic's
active TB caseload during that period.

3.5 Data Collection Procedure
Data were collected through interviewer-administered questionnaires, supplemented by information
extracted from TB treatment registers. The questionnaire was developed by the investigators based on
an extensive review of the literature and relevant tuberculosis treatment guidelines. The English version
of the questionnaire is provided as Supplementary File 1. Before use, it underwent expert review and pilot
testing to check clarity, relevance, and flow, and minor revisions were made accordingly. The final
instrument was printed in English but administered orally in Runyankore, the language most familiar to
participants, to ensure accurate comprehension. Data collection was carried out by the principal
investigator with support from trained research assistants, and covered four domains: socio-
demographic characteristics; comorbidities and other disease-related factors; patient-related factors
contributing to non-adherence; and medication- and therapy-related factors contributing to non-
adherence. Socio-demographic and comorbidity items were open-ended, while items on patient- and
therapy-related factors combined open and closed formats to capture both structured responses and
free-text detail.

3.6 Study Variables
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Dependent variable:

Non-adherence to anti-TB medication.

Independent variables:

Socio-demographic factors (age, sex, education, occupation, religion, marital status).

Clinical factors (comorbidities, previous TB treatment).

Therapy-related factors (side effects, pill burden).

Psychosocial factors (stigma, forgetfulness).

3.7 Data Analysis
Data were entered into IBM SPSS Statistics version 27 for analysis. Participant characteristics were
summarized using descriptive statistics (means, standard deviations, frequencies, and percentages).
Bivariate logistic regression was used to screen for variables associated with non-adherence, and those
meeting a threshold of p < 0.20 were entered into a multivariable logistic regression model to identify
independent determinants. Adjusted odds ratios with 95% confidence intervals are reported, with
statistical significance set at p < 0.05.

3.8 Ethical Considerations
The study was conducted in accordance with the Declaration of Helsinki. Ethical approval was granted by
the Kampala International University School of Pharmacy Research Ethics Committee (reference KIU-
SOPRC/085/25). All participants received a full explanation of the study's purpose and procedures and
gave written informed consent before enrolment, in English, with interviews subsequently conducted in
Runyankore; participants were also informed of their right to withdraw at any stage without
consequence. Interviews were conducted in private settings to protect participants' comfort and
confidentiality, and no identifying information was recorded — all data were anonymized so that
individual participants cannot be identified in this or any related publication.

RESULTS
This section presents the descriptive and inferential statistics of adherence to TB treatment among
participants, stratified by demographic and clinical characteristics.

4.1 Descriptive statistics
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Table 4.1
Socio-demographic factors

  count column n %

Gender Female 73 48%

Male 79 52%

Religion Faith of Unity 7 5%

Muslim 14 9%

Seventh Day Adventist 6 4%

Catholic 42 28%

Anglican 43 28%

Born again 40 26%

Age group 20–29 27 18%

30–39 34 22%

40–49 32 21%

50–59 27 18%

60–69 17 11%

70–79 7 5%

80–89 8 5%

Marital status Widowed 24 16%

Single 14 9%

Married 112 74%

Divorced 2 1%

Education level No formal education 27 18%

Primary school 47 31%

Secondary school 57 38%

Tertiary 21 14%

Occupation Retired 7 5%

Peasant 51 34%

Student 11 7%

Self employed 64 42%
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Employed 19 13%

As shown in Table 4.1, a total of 152 participants were included in the study. The majority were male
(52%) and married (74%). Most participants had secondary education (38%) and were self-employed
(42%). Regarding religion, Anglican and Catholic participants were the most represented (28% each). The
age distribution was fairly even, with the 30–39-year age group being the largest (22%)
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Table 4.2
Multi-response general trends

Multiple-Response Category Response Option N % of
Responses

% of
Cases

Other Medicines Used CPT 51 27.1% 54.3%

  Amlodipine 18 9.6% 19.1%

  Losartan 16 8.5% 17.0%

  Metformin 25 13.3% 26.6%

  TDF/3TC/DTG 62 33.0% 66.0%

  TDF/3TC/EFV 16 8.5% 17.0%

Comorbidities HIV 82 64.6% 83.7%

  Diabetes Mellitus 25 19.7% 25.5%

  Hypertension 20 15.7% 20.4%

Reasons for Missing a Dose Forgot 76 29.3% 73.8%

  Busy schedule 32 12.4% 31.1%

  Side effects 32 12.4% 31.1%

  Pill burden 21 8.1% 20.4%

  Got and felt better 31 12.0% 30.1%

  Financial burden 22 8.5% 21.4%

  Distance 36 13.9% 35.0%

  Religious beliefs 9 3.5% 8.7%

Access-Related Barriers Distance 43 26.5% 51.2%

  Side effects 45 27.8% 53.6%

  Financial
constraints

39 24.1% 46.4%

  Pill burden 35 21.6% 41.7%

Current Medicines RHZE 99 33.2% 65.1%

  RH 47 15.8% 30.9%

  Pyridoxine 152 51.0% 100.0%

Reasons for Not Completing Previous
Regimen

Felt and got better 3 42.9% 75.0%
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Multiple-Response Category Response Option N % of
Responses

% of
Cases

  Side effects 3 42.9% 75.0%

  Forgot 1 14.3% 25.0%

Other medicines taken

As shown in Table 4.2, the multiple-response data showed that most participants were on TDF/3TC/DTG
(66.0% of cases), followed by CPT (54.3%). Metformin (26.6%), Amlodipine (19.1%), Losartan (17.0%),
and TDF/3TC/EFV (17.0%) were less frequently reported (Table 4.2).

Co-morbidities

Participants also reported multiple comorbidities (Table 4.2), yielding a total of 127 comorbidity
responses. HIV infection was the most prevalent comorbidity, representing 64.6% of all responses and
affecting 83.7% of cases. Diabetes mellitus (DM) accounted for 19.7% of responses and was present in
25.5% of participants, while hypertension (HTN) contributed 15.7% of responses and affected 20.4% of
cases. These findings indicate that HIV was the dominant comorbidity in this sample, with a smaller
proportion of participants experiencing metabolic and cardiovascular conditions such as diabetes and
hypertension.

Missing a dose

Several reasons for missed doses were reported (Table 4.2). The most common reason was
forgetfulness, contributing 29.3% of all responses and affecting 73.8% of cases. Distance to the facility
(13.9%; 35.0% of cases), busy schedules (12.4%; 31.1% of cases), side effects (12.4%; 31.1% of cases),
and feeling better after some improvement in symptoms (12.0%; 30.1% of cases) also featured
prominently. Less frequently reported reasons included financial burden (8.5%; 21.4% of cases), pill
burden (8.1%; 20.4% of cases), and religious beliefs (3.5%; 8.7% of cases). In total, 259 reasons were
cited, demonstrating multiple overlapping barriers to optimal adherence (Table 4.2).

Access-related barriers

Several barriers affected participants’ access to medicines (Table 4.2). Side effects were the most
commonly reported challenge, accounting for 27.8% of responses (53.6% of cases). This was followed
by long distances to health facilities (26.5% of responses). Financial constraints constituted 24.1% of
responses and affected nearly half of the participants (46.4% of cases). Pill burden contributed 21.6% of
responses. These findings suggest that adverse effects, geographical barriers, and financial limitations
are key obstacles to accessing medication among the study population.

Current medicines
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As shown in Table 4.2, Pyridoxine was the most frequently reported current medication, representing
51.0% of all responses and used by all participants in the dataset (100.0%). The RHZE regimen
accounted for 33.2% of responses and was reported in 65.1% of cases, while the RH regimen contributed
15.8% of responses and was used by 30.9% of participants. This pattern reflects standard TB treatment
phases, with pyridoxine co-administration being universal and RHZE more commonly used during the
intensive phase.

Not completing regimen

Among participants who did not complete a previous treatment regimen (Table 4.2), the main reasons
cited were side effects and feeling better, each contributing 42.9% of responses and reported by 75.0% of
cases. Forgetfulness was less commonly reported (14.3%; 25.0%) (Table 4.3). Although the number of
responses was small (n = 7), the findings highlight side effects and perceived improvement as key
factors affecting treatment completion.

Table 4.3
Comorbidities against missed doses Cross tabulation

Comorbidities against missed doses Cross tabulation

  MISSED DOSES Total

YES

Co-morbidities HIV Count 46 46

% within MISSEDDOSES 88.5%  

DM Count 13 13

% within MISSEDDOSES 25.0%  

HTN Count 11 11

% within MISSEDDOSES 21.2%  

Total Count 52 52

As shown in Table 4.3, among the 52 participants who reported missing doses, the most common
comorbidity was HIV (88.5%), followed by diabetes mellitus (25.0%) and hypertension (21.2%).
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Table 4.4
Access to medicines against missed doses Cross tabulation

Access to medicines against missed doses Cross tabulation

  MISSED
DOSES

Total

YES

Access to
medicines

DISTANCE Count 27 27

% within
MISSEDDOSES

56.3%  

SIDE EFFECTS Count 21 21

% within
MISSEDDOSES

43.8%  

FINANCIAL
CONSTRAINTS

Count 21 21

% within
MISSEDDOSES

43.8%  

PILL BURDEN Count 18 18

% within
MISSEDDOSES

37.5%  

Total Count 48 48

As presented in Table 4.4, among participants who reported missing doses (n = 48), several barriers to
accessing medicines were identified. The most commonly reported barrier was distance to the health
facility, affecting 56.3% of participants, followed by side effects (43.8%), financial constraints (43.8%),
and pill burden (37.5%).
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Table 4.5
Reasons for missing a dose and Stigma Cross tabulation

Reasons for missing a dose and Stigma Cross tabulation

  STIGMA Total

NO YES

Reasons for missing a
dose

FORGOT Count 26 50 76

% within Stigma 70.3% 75.8%  

BUSY SCHEDULE Count 12 20 32

% within Stigma 32.4% 30.3%  

SIDE EFFECTS Count 11 21 32

% within Stigma 29.7% 31.8%  

PILL BURDEN Count 7 14 21

% within Stigma 18.9% 21.2%  

GOT AND FELT
BETTER

Count 11 20 31

% within Stigma 29.7% 30.3%  

FINANCIAL BURDEN Count 11 11 22

% within
STIGMA

29.7% 16.7%  

DISTANCE Count 17 19 36

% within Stigma 45.9% 28.8%  

RELIGIOUS BELIEFS Count 3 6 9

% within Stigma 8.1% 9.1%  

Total Count 37 66 103

As Shown in Table 4.5. Among the 103 participants who reported missing doses, multiple reasons were
identified, stratified by experience of stigma. Forgetting to take the medication was the most commonly
reported reason, affecting 70.3% of participants without stigma and 75.8% of those who experienced
stigma. Other frequently reported reasons included being busy (32.4% vs. 30.3%), side effects (29.7% vs.
31.8%), pill burden (18.9% vs. 21.2%), and feeling better after taking previous doses (29.7% vs. 30.3%).
Distance to the health facility was reported by 45.9% of participants without stigma and 28.8% of those
with stigma, while financial burden was cited by 29.7% of participants without stigma compared to 16.7%
with stigma. Religious beliefs were the least frequently reported reason (8.1% vs. 9.1%). Overall,
forgetting doses and busy schedules were the leading contributors to non-adherence regardless of
stigma experience, while logistical and financial barriers showed some variation between groups.
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Table 4.6
Correlations between percent adherence and number of doses missed

Correlations

  Percent
Adherence

Number of doses
missed

PERCENT_ADHERENCE Pearson Correlation 1 -1.000**

Sig. (2-tailed)   .000

Sum of Squares and Cross-
products

19068.587 -11441.152

Covariance 238.357 -143.014

N 81 81

NUMBER OF DOSES
MISSED

Pearson Correlation -1.000** 1

Sig. (2-tailed) .000  

Sum of Squares and Cross-
products

-11441.152 6864.691

Covariance -143.014 85.809

N 81 81

**. Correlation is significant at the 0.01 level (2-tailed).

As presented in Table 4.6, There was a perfect negative correlation between the number of doses missed
and percent adherence (r = -1.00, p < 0.001), indicating that as the number of doses missed increased,
percent adherence decreased.
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Table 4.7
Correlation between percentage adherence and socio-demographic factors /behavioral factors

Correlations

  Percent
Adherence

Age
Group

Education
Level

Occupation HIV Forgot

Percent
Adherence

Pearson
Correlation

1 − .087 − .090 − .196 − .090 − .124

Sig. (2-
Tailed)

  .440 .427 .079 .426 .269

Age Group Pearson
Correlation

− .087 1 − .144 − .326** − .024 .158

Sig. (2-
Tailed)

.440   .077 .000 .770 .052

Education
Level

Pearson
Correlation

− .090 − .144 1 .343** − .110 − .098

Sig. (2-
Tailed)

.427 .077   .000 .176 .229

Occupation Pearson
Correlation

− .196 − .326** .343** 1 .023 − .140

Sig. (2-
Tailed)

.079 .000 .000   .779 .086

HIV Pearson
Correlation

− .090 − .024 − .110 .023 1 .000

Sig. (2-
Tailed)

.426 .770 .176 .779   1.000

Forgot Pearson
Correlation

− .124 .158 − .098 − .140 .000 1

Sig. (2-
Tailed)

.269 .052 .229 .086 1.000  

**. Correlation Is Significant At The 0.01 Level (2-Tailed).

Pearson correlation analysis was conducted to examine the relationships between percent adherence
and demographic/behavioral variables. Percent adherence showed no statistically significant
correlations with age group (r = -0.087, p = 0.440), education level (r = -0.090, p = 0.427), occupation (r =
-0.196, p = 0.079), HIV status (r = -0.090, p = 0.426), or forgetfulness (r = -0.124, p = 0.269) As Show in
Table 4.7. While occupation and forgetfulness showed weak negative trends with adherence, these did
not reach statistical significance. Significant correlations were observed between some predictors: age
group and occupation (r = -0.326, p < 0.01), and education level and occupation (r = 0.343, p < 0.01),
indicating moderate associations among demographic variables.
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4.2 Bivariate Analysis
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Table 4.8
Bivariate Analysis of Factors Associated with TB Treatment Non-Adherence

Variable Category Adherent
n (%)

Non-
adherent
n (%)

Test
statistic

p-
value

Odds
Ratio
(95% CI)

Significance

Gender Male 20 (50%) 20
(50X%)

χ²(1) = 
0.012

.913 1.05
(0.44–
2.51)

Not
significant

  Female 20(48.8%) 21
(58.5%)

       

Age group 20–40 19(47.5%) 14(34.2%) Wald = 
1.919

.166 2.21
(0.72–
6.75)

Not
significant

  41–60 13(32.5%) 14(34.2%) Wald = 
0.483

.487 1.51
(0.47–
4.81)

Not
significant

  Reference:
45+

8 (20%) 13(31.7%) — — 1.00 —

Marital
Status

Married 30 (75%) 30(73.2%) Wald = 
0.000

1.000 1.00
(0.35–
2.87)

Not
significant

  Single 1 (2.5%) 2 (4.9%) Wald = 
0.307

.580 0.50
(0.04–
5.81)

Not
significant

  Reference:
Divorced

9 (22.5%) 9 (21.9%) — — 1.00 —

Occupation Retired 4 (10%) 1 (2.4%) Wald = 
3.280

.070 10.67
(0.82–
138.22)

Not
significant

  Peasant 17
(42.5%)

17
(41.5%)

Wald = 
1.670

.196 2.67
(0.60–
11.80)

Not
significant

  Student 1 (2.5%) 0 (0%) Wald = 
0.000

1.000 4.31×10⁹ Not
significant

  Self
employed

15
(37.5%)

15
(36.6%)

Wald = 
1.626

.202 2.67
(0.59–
12.04)

Not
significant

  Reference:
Employed

3 (7.5%) 8 (19.5%) — — 1.00 —

Education
Level

No formal
education

10 (25%) 8 (19.5%) Wald = 
0.040

.841 1.17
(0.26–
5.25)

Not
significant
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Variable Category Adherent
n (%)

Non-
adherent
n (%)

Test
statistic

p-
value

Odds
Ratio
(95% CI)

Significance

  Primary
school

12 (30%) 13
(31.7%)

Wald = 
0.295

.587 1.56
(0.31–
7.82)

Not
significant

  Secondary
school

14 (35%) 15
(36.6%)

Wald = 
0.034

.855 1.15
(0.25–
5.34)

Not
significant

  Reference:
Tertiary

4 (10%) 5 (12.2%) — — 1.00 —

Religion Faith of
Unity

2 (5%) 2 (2%) Wald = 
0.370

.543 2.00
(0.21–
18.69)

Not
significant

  Muslim 6 (15%) 2 (4.9%) Wald = 
3.321

.068 6.00
(0.87–
41.21)

Not
significant

  Seventh
Day
Adventist

2 (5%) 0 (0%) Wald = 
0.000

.999 3.23×10⁹ Not
significant

  Catholic 11
(27.5%)

16
(39.0%)

Wald = 
0.224

.636 1.38
(0.37–
5.15)

Not
significant

  Anglican 14 (35%) 11(26.8%) Wald = 
1.888

.169 2.55
(0.67–
9.65)

Not
significant

  Reference:
Born
Again

5 (12.5%) 10
(24.4%)

— — 1.00 —

As shown in Table 4.8, Bivariate Analysis of Factors Associated with TB Treatment Non-Adherence, A
bivariate analysis was conducted to examine the association between socio-demographic factors and TB
treatment non-adherence among the study participants (n = 81). Gender, age group, marital status,
occupation, education level, and religion were included in the analysis.

Overall, no statistically significant associations were observed between the selected socio-demographic
factors and TB non-adherence (all p > 0.05). For gender, males and females showed similar adherence
patterns (χ² (1) = 0.012, p = .913; OR = 1.05, 95% CI: 0.44–2.51). Among age groups, participants aged
20–40 years and 41–60 years demonstrated slightly higher odds of non-adherence compared to those
aged 61 years and above, though these differences were not statistically significant (Wald = 1.919, p =
.166, OR = 2.21, 95% CI: 0.72–6.75; Wald = 0.483, p = .487, OR = 1.51, 95% CI: 0.47–4.81).

Marital status showed minimal variation, with married participants exhibiting similar adherence to single
or other categories (Wald = 0.000–0.307, p = 1.000–0.580; OR = 0.50–1.00). Regarding occupation,
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although retired participants appeared to have higher odds of non-adherence (OR = 10.67, 95% CI: 0.82–
138.22), this did not reach statistical significance (Wald = 3.280, p = .070), and some categories had very
small sample sizes, leading to unstable estimates.

Education level trends indicated that participants with no formal education, primary, or secondary school
had slightly higher odds of non-adherence compared to those with tertiary education. Still, none of these
associations were statistically significant (Wald = 0.034–0.295, p = .587–.855).

Religion showed similar trends, with Muslim participants having higher odds of non-adherence compared
to the reference group (Born Again, OR = 6.00, 95% CI: 0.87–41.21), while other religious groups showed
smaller variations (Wald = 0.000–3.321, p = .068–.999). Again, none of the associations reached
statistical significance.

Overall, while no socio-demographic variable was significantly associated with TB treatment non-
adherence, the data suggest certain trends, such as higher non-adherence among younger participants,
some occupational categories, and Muslim participants.

Correlations

Figure 4.1 presents the mean percent adherence stratified by HIV status. Participants without HIV had a
slightly higher mean adherence (79.77%) compared with participants living with HIV (77.00%). The
observed difference between the two groups was small.

DISCUSSION

5.1 Introduction
Adherence to tuberculosis (TB) therapy remains a cornerstone of global TB control. Although Uganda has
implemented multifaceted strategies including DOT, community adherence support, and nutritional
assistance, non-adherence continues to challenge programmatic success. The goal of this study was not
only to quantify adherence patterns but to illuminate the broader contextual forces shaping patient
behavior in a real-world Ugandan clinical setting. This discussion interprets the study’s findings within the
context of regional and global literature, critically comparing and appraising evidence from Uganda, East
Africa, and beyond. In doing so, the chapter underscores how patient, social, and health-care dimensions
interact to influence treatment completion, and highlights how this study’s findings contribute novel and
locally relevant insights into the persistent problem of non-adherence.

The study revealed that although many patients pioneered TB treatment, a substantial proportion
reported missing doses, with forgetfulness, treatment fatigue, side effects, distance to health facilities,
and financial barriers emerging as major drivers. HIV co-infection was highly prevalent (over 83%), and
most individuals who missed doses were also living with HIV—suggesting clinical vulnerability amplifies
adherence challenges. Importantly, none of the socio-demographic variables (age, gender, occupation,
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education, religion) demonstrated statistically significant associations with adherence. Percent
adherence showed no significant correlation with age, education level, occupation, HIV status, or self-
reported forgetfulness. These findings resonate with some Ugandan studies but diverge from others,
pointing to a complex, context-dependent interplay of clinical, psychological, and structural factors.

5.2 Comparison with and critical appraisal of existing
literature

5.2.1 Socio-demographic Predictors of Adherence
The study observed a nearly balanced gender distribution (52% male, 48% female) and a high proportion
of married participants (74%). While previous studies have suggested that gender may influence TB
treatment adherence, with males often being at higher risk of non-adherence due to occupational
demands and mobility(26, 27), the present study found no significant association between gender and
non-adherence (χ²(1) = 0.012, p = .913; OR = 1.05). This finding is consistent with the work in
Ethiopia(28), which reported negligible gender differences in adherence among adult TB patients,
suggesting that in contexts where health systems provide structured support and reminders, gender
disparities may be minimized.

Age distribution revealed that younger participants (20–39 years) had a non-significant trend towards
higher odds of non-adherence (OR = 2.21 for 20–40 years; OR = 1.51 for 41–60 years), compared to older
adults. This aligns with literature from Kenya and Uganda, where younger patients often demonstrate
lower adherence due to work commitments, social stigma, and mobility. The lack of statistical
significance may reflect either the sample size or the balancing effect of supportive care interventions in
the study facilities(27).

Marital status, education level, and occupation were not significantly associated with adherence, though
certain trends were observed. Self-employed participants and those with lower educational attainment
showed slightly higher odds of non-adherence. Similar patterns have been reported by(24), indicating
that socioeconomic pressures, including inconsistent income and low health literacy, may influence the
ability to maintain strict TB treatment schedules. Religion also did not show a statistically significant
association, though Muslim participants had higher estimated odds of non-adherence compared to the
reference group. This trend could reflect cultural or community-specific barriers, such as religious
obligations affecting treatment timing.

The lack of statistically significant socio-demographic predictors in the study aligns with findings from
(13). On MDR-TB patients at Mulago National Referral Hospital. Their analysis of 227 individuals showed
that most socio-demographic variables did not independently predict non-adherence, with the strongest
factor being a clinical history of previous DR-TB treatment. Despite methodological rigor, Batte et al.
relied on programmatic adherence definitions (missing ≥ 10% of DOT sessions), which could under-detect
subtler non-adherence behaviours compared to self-report. This difference positions this study’s findings
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as complementary: while Batte et al. highlight structural programmatic predictors in a referral hospital,
this study captures the subtler, patient-reported challenges typical in peripheral facilities.

Similarly, in Ethiopia found that socio-demographic variables had only weak or inconsistent associations
with adherence in multivariable models. Their large study benefited from robust sampling but had
limitations due to reliance on self-report and lack of electronic adherence monitoring. This study’s
findings therefore reinforce a growing consensus that demographic characteristics alone seldom explain
adherence variation unless modulated by stronger structural factors.

In contrast,(13). In South Korea found that age, comorbidity profiles, and treatment regimen complexities
were associated with non-adherence. However, their study population was urban, insured, and managed
through a technologically advanced health system, conditions that differ substantially from the Ugandan
context. Such inconsistency underscores the importance of localized evidence, and these findings
contribute to this contextual understanding.

5.2.2 Structural and Health-System Barriers
Distance to the health facility and financial constraints emerged as major barriers in this study’s sample;
these findings echoed strongly across Ugandan qualitative literature. For instance, documented that
transportation costs, long waiting times, and health-system inefficiencies were central barriers to
treatment initiation and continuation. Their qualitative design allowed deep exploration of context but
was limited by small sample sizes and potential participant selection bias. Nevertheless, their findings
corroborate with this study’s, reinforcing that structural inequities remain major obstacles to TB control in
Uganda.

5.2.3 Clinical Predictors and Comorbidities
Comorbidities were prevalent among participants, with HIV being the most common (83.7% of cases),
followed by diabetes mellitus (25.5%) and hypertension (20.4%). This finding underscores the high
burden of co-infections among TB patients, consistent with global trends reported by the World Health
Organization (WHO, 2022) and studies conducted in Uganda (27, 29). Among participants reporting
missed doses, 88.5% had HIV, indicating a strong intersection between HIV comorbidity and treatment
interruptions. Similar observations have been documented in Mulago National Referral Hospital, where
TB-HIV co-infected patients exhibited higher rates of missed doses due to pill burden, frequent clinic
visits, and side effects from combination therapies(13).

The high prevalence of HIV co-infection among those with missed doses underscores the clinical fragility
of these patients. (29)demonstrate that comorbidities including HIV and diabetes amplify pill burden,
treatment fatigue, and risk for side effects. Their methodological strength lies in their prospective design,
but since much of their data derives from tertiary care, the structural challenges seen in peripheral
Ugandan settings are somewhat underrepresented.

Similarly found that clinical history, not demographics, predicted non-adherence. However, their focus on
MDR-TB means higher pill burden, severe side effects, and prolonged treatment durations, factors
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distinct from the drug-susceptible population in this study.

5.2.4 Psychosocial Barriers: Stigma, Forgetfulness, and
Motivation
This study’s finding that forgetfulness was the leading cause of missed doses (over 70%) aligns with
multiple African studies. For instance(27). Highlighted that TB-related stigma undermines consistent
video DOT engagement and pushes patients into concealment behaviors that lead to missed doses. His
study’s strength lies in unveiling the psychosocial dimensions of adherence in Uganda; however, reliance
on a digital tool limits generalizability to rural settings.

The Kenyan Baringo County study reported similar findings, identifying stigma, lack of family support,
and poor health literacy as significant barriers. Their mixed-methods design strengthens credibility, but
sampling from a single county limits national representativeness.

These findings align strongly with these regional patterns, highlighting that forgetfulness is rarely a
simple cognitive issue; it is often a symptom of deeper psychosocial burdens, including treatment
fatigue, stigma, and poor social support.

Participants experiencing stigma reported similar adherence challenges as those without stigma, with
forgetfulness and busy schedules dominating. However, distance and financial burden were slightly more
prevalent among participants without reported stigma. This suggests that while stigma may influence
psychosocial barriers, structural challenges such as distance and finances remain critical obstacles for
all patients. These findings corroborate earlier qualitative research in Uganda highlighting stigma as a
hidden but persistent barrier to treatment adherence(24, 27).

5.2.5 Side Effects and Treatment Fatigue
More than half of the participants who missed doses cited side effects. This aligns with the study (24)
that identified side effects as major adherence barriers. These studies had rigorous quantitative methods
but relied on self-report, risking recall bias. Nevertheless, the consistency across multiple settings
underscores that managing side effects must remain a priority in TB programming.

This study adds a critical insight: side effects appear especially impactful among HIV-positive
individuals, who already endure high pill burden and ART-related toxicities. This suggests synergistic
negative effects of TB medication toxicities layered atop ART side effects—which require integrated
clinical management approaches.

5.2.6 Treatment Regimens and Adherence
Current TB medications followed standard guidelines, with RHZE prescribed to 65.1% of participants, RH
to 30.9%, and pyridoxine co-administered universally. The universal use of pyridoxine is consistent with
international recommendations to prevent neuropathy during isoniazid therapy(30). Multiple-response
data also revealed extensive use of ART regimens and other comedications, which may increase the risk
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of polypharmacy-related non-adherence due to complex schedules and side effects. This is particularly
relevant for HIV co-infected patients, who constituted the majority of the study population. Among
participants who did not complete prior TB regimens, side effects and perceived recovery were the
leading reasons (42.9% each), underscoring the dual importance of clinical symptom management and
patient education to reinforce the need to complete therapy, even when symptoms abate.

CONCLUSION AND RECOMMENDATION

6.1 Conclusion
Non-adherence to anti-tuberculosis treatment remains common among patients receiving TB care in
Southwestern Uganda. Behavioral, clinical, and structural factors, particularly forgetfulness, side effects,
financial constraints, and long travel distances, were the main barriers to adherence. Interventions
targeting these modifiable factors may improve treatment outcomes.

6.2 Recommendation
Interventions that combine behavioural reminders, clinical support, and structural facilitation are
essential for improving adherence and achieving optimal TB control outcomes in Uganda and similar low-
resource settings.
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Figure 1

Figure 4.1: Mean of percent adherence by HIV
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