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Abstract

Introduction: Mycobacterium tuberculosis is a type of bacteria that predominantly affects the lungs. In Somalia,
TB ranks as a leading cause of death and imposes a significant illness burden. The country's history and culture
with tuberculosis have intertwined to an extent where TB and the stigmatization surrounding it are virtually
inseparable. This stigma remains a significant barrier to the global eradication of tuberculosis (TB) and hampers
TB control and treatment adherence. Both TB knowledge and adherence to its treatment are critical factors when
addressing tuberculosis and related issues.

Objectives: To develop, implement, and evaluate the effectiveness of a self-stigma intervention to enhance basic
TB knowledge and treatment adherence among TB patients in the Northwest region of Somalia.

Methods: A randomized controlled trial (RCT) was conducted on chronologically selected TB patients treated at
the Hargeisa Referral TB Hospital. Participants were split into two groups: intervention and control. The study
spanned from February to July 2020. Data on basic TB knowledge and treatment adherence were collected using
self-administered validated questionnaires. This data was analyzed using SPSS version 28 with repeated measures
ANOVA. The intervention involved a video-based module aimed at reducing stigma, accompanied by lecture
programs to bolster basic TB knowledge and treatment adherence. Adjustments were made based on feedback,
with rapid follow-ups at two months and again at six months post-intervention. The control group, in contrast,
only received standard tuberculosis treatment.

Results: There were significant changes in the improvement of basic TB knowledge and treatment adherence
between the two groups. Notably, there was a marked increase in knowledge and adherence among the
intervention group across all follow-up periods. Specific statistical details showcasing the differences in mean
scores between the groups at various intervals have been provided.

Conclusions: Overall, interventions aimed at reducing stigma were effective in enhancing basic TB knowledge
and treatment adherence among patients. This study underscores the importance and efficacy of such interventions
in the broader effort to combat tuberculosis.

Keywords: Intervention, Tuberculosis, Basic-TB-knowledge, Treatment-adherence, Northwestern-region-
Somalia; Human and Health.
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1. Introduction

Tuberculosis (TB) remains a significant public health challenge, especially in low and middle-income countries
(LMICs) (Bloom et al., 2017; Foo et al., 2022). This health threat is even more pronounced in areas with limited
healthcare infrastructure and resources, such as the Northwest Region of Somalia (Kalan et al., 2018). Beyond the
biological implications of the disease, social and cultural factors significantly influence the prevention, treatment,
and control of TB (Hargreaves et al., 2011; Rubel & Garro, 1992). TB is a leading cause of death and disease in
Somalia (Ali et al., 2017). According to the 2021 Global TB Report, there was a slight increase in the estimated
TB incidence in Somalia, rising from 258 per 100,000 people in 2018 to 259 per 100,000 in 2020. However, the
death rate remained stable at 68 per 100,000 (WHO, 2022). Enhancing patient knowledge about TB is a crucial
component of TB control measures, as it can promote infection prevention and treatment adherence (Huddart et
al., 2018). Addressing TB misconceptions requires broad public health initiatives, better access to accurate
knowledge, improved healthcare infrastructure, and collaboration between healthcare professionals and the
general public. By promoting awareness and knowledge, we can challenge myths and contribute to more effective
TB prevention, diagnosis, and treatment efforts (Farhanah et al., 2016; Main et al., 2022).

Poor adherence to TB treatment increases the risk of delayed culture conversion, community transmission,
treatment failure, relapse, and the emergence and amplification of drug resistance (Alipanah et al., 2018; WHO,
2019). A significant obstacle in addressing TB effectively is the stigma surrounding the disease (Chen et al., 2021;
Courtwright & Turner, 2010). Such stigma can hinder early detection, compromise treatment adherence, and
adversely affect patient outcomes (Du et al., 2020). Furthermore, this stigmatization can lead to delayed diagnoses,
non-adherence to treatment, and social isolation for individuals diagnosed with TB (Alipanah et al., 2018; Cremers
etal., 2015; WHO, 2019). Efforts to mitigate this issue have led to the implementation of evidence-based stigma
reduction programs (Committee on the Prevention of Mental Disorders and Substance Abuse Among Children,
Youth, and Young Adults: Research Advances and Promising Interventions, 2009; McHugh & Barlow, 2012). In
Somalia, the cultural history with TB is so intertwined that the disease and its associated stigmatization are often
viewed synonymously (Gerrish et al., 2012).

Intervention self-stigma and TB-associated Health Belief Model (HBM) significantly contributed to stigma
reduction, improved knowledge, and heightened treatment adherence in tuberculosis patients. For instance,
Bisallah et al. (2018) conducted a parallel two-group RCT study. They examined an educational intervention
focusing on knowledge, attitude, and practice, which substantially improved knowledge and attitude by the study's
conclusion. Furthermore, studies spanning from 2015 to 2022, such as those by Swe et al. (2016) and Lewis-Smith
et al. (2022), bolstered these findings. The former study emphasized the marked increase in respondents'
knowledge post-intervention, while the latter highlighted the intervention's acceptability and effectiveness.
Meanwhile, other investigations also spotlighted the impact of psycho-education. Maideen et al. (2016) found it
beneficial in boosting participants' psychological well-being. Goni et al. (2021) reported that their intervention
arm participants scored significantly higher on knowledge, attitude, and practice metrics when compared to the
control group, underscoring the intervention's efficacy. Puchalski Ritchie et al. (2016) pointed to how lay health
workers' knowledge intervention notably improved tuberculosis care outcomes.

Adding another layer of insight, Efendi et al. (2022) and Hassan et al. (2017) detailed the intervention's role in
enhancing patient knowledge, reducing stigma, and elevating treatment success. Similarly, Collin et al. (2019)
unearthed evidence-based interventions, like BCG vaccination and LTBI treatment, that directly impacted TB
incidence reduction. Khan et al. (2023) introduced patient-centered care interventions that considerably bettered
TB patients' health-related quality of life. Their study was aligned with Boutilier et al. (2022), who emphasized
how digital adherence technologies bolstered outcomes for high-risk patients. Stigma remains a poignant
challenge in tuberculosis care. Nuttall et al. (2022) conveyed that TB patients might endure various stigmatization
forms, from internalized to anticipated. Courtwright and Turner (2010) highlighted the complexity of TB stigma,
connecting it to HIV, socioeconomic class, and even gender dynamics. Addressing such nuances, Bao et al. (2022)
showcased how mHealth interventions, grounded in the ITHBC model, enhanced patients' self-care and
compliance behaviors.
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The comparative analysis of baseline TB knowledge across different studies and regions paints an intriguing
picture. For example, Tola et al. (2015) and Bisallah et al. (2018) found TB knowledge levels at 35% and 54.4%,
respectively. Yet, Mbuthia et al. (2020) reported a 68% poor knowledge rate among respondents in Kenya. These
disparities underline the complexity and variability of TB knowledge across different contexts. Recent research
by Ridho et al. (2022) and Ritchie et al. (2020) underlined the promise of digital health technology in addressing
medication adherence and optimizing treatment outcomes. Furthermore, studies by Alipanah et al. (2018) and
Faraade et al. (2022) spotlighted adherence strategies, from patient education to psychological support, that
significantly enhanced TB treatment outcomes. In sum, the evolving tapestry of research on tuberculosis
knowledge, stigma, and treatment adherence offers both challenges and hope. While the burden of stigma and
misinformation remains, evidence-based interventions, especially those harnessing digital advancements, are
making strides in transforming TB care.

2. Objectives

The stigma surrounding TB poses a severe challenge to eradicating the disease, both in Somalia and globally
(Courtwright & Turner, 2010; Gerrish et al., 2012). Such stigma not only hinders the completion of treatment
regimens but also contributes to delayed diagnoses and non-compliance due to a lack of fundamental TB
knowledge within the community (Tachfouti etal., 2012; Tola et al., 2015). Understanding the effects of stigma-
reducing interventions on TB awareness and adherence is essential to formulate targeted strategies (Courtwright
& Turner, 2010; Nuttall et al., 2022). Knowledge about TB and adherence to its treatment are foundational when
addressing the disease and its associated concerns (Adisa et al., 2021; Munro et al., 2007; Tachfouti et al., 2012;
Vernon et al., 2019). Recognizing the ramifications of inadequate TB knowledge in various societies globally also
underscores the consequences of non-adherence to TB treatments (Gebreweld et al., 2018; Kulkarni et al., 2013).

This randomized controlled trial (RCT) aimed to evaluate the effectiveness of a stigma-reduction intervention in
bolstering basic TB knowledge and improving treatment adherence among TB patients in Northwest Somalia.

3. Methods

Study Design and Setting
A single-centre randomized controlled trial (RCT) was conducted at Hargeisa Referral TB Hospital, the most
comprehensive public TB referral hospital in Maroodi-jeex, Hargeisa, Somalia, from February to July 2020.

Participant Selection and Randomization

Patients were chronologically and randomly selected, prioritizing four main factors (Vinodhkumar et al., 2020):
a) eligibility; b) selection criteria; c) consent; and d) inclusion and exclusion criteria. The inclusion criteria were
set for newly diagnosed TB patients and those who had started anti-TB treatment for at least two weeks, aged 18
years and above. Exclusions were made for TB patients with psychiatric disorders (e.g., schizophrenia) and those
mentally unstable. Exclusion criteria were ascertained from the patient's file. Patients were then consecutively
randomized into intervention and control groups, pretested at 0 months, and post-tested at two and six months
across both groups.

Study Population
The intervention group comprised 155 pulmonary tuberculosis patients, and the control group had 150, making a
total of 305 patients. These were sequentially selected using simple random sampling with allocation concealment.

Intervention Details

The HBM theory-based self-stigma reduction intervention program contained four intervention modules: (1) Basic
tuberculosis knowledge; (2) Treatment adherence; (3); Community and patient TB stigma; and (4) Myths and
misconceptions about tuberculosis. These modules were delivered through PowerPoint presentations, video
lectures, and counseling. Five research facilitators (2 males and 3 females) were chosen from the hospital's TB

180 https://jrtdd.com



Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 August; 6 (1): 178-189

staff. These facilitators, who were involved in TB control programs, underwent two weeks of training in the self-
stigma reduction intervention program. The training aimed to enhance basic TB knowledge and treatment
adherence among TB patients. A refresher training was held a day before the intervention.

Data Collection

A self-administered, validated questionnaire was employed. This questionnaire was divided into two main parts:
(1) Tuberculosis basic knowledge (Bisallah et al., 2018; WHO, 2008); (2) Treatment adherence (Thompson et al.,
2000). Baseline data were gathered prior to the randomization. The questionnaire, originally in English, was
translated into Somali for the benefit of respondents who were illiterate. The questions were read out in Somali
and responses were recorded as per the participants' choices. The questionnaire's first section contained 12
questions about sociodemographic variables.

Reliability and Pre-testing

A reliability assessment was conducted using Cronbach's alpha reliability analysis for internal consistency.
Sections of the basic TB knowledge questionnaires and adherence to TB treatment were pretested among a sample
of TB patients in the Hargeisa referral TB Hospital.

Data Analysis

Data were analyzed using SPSS version 28. Descriptive statistics, frequencies, and cross-tabulation were utilized
for analyzing sociodemographic factors. A t-test was employed for age since it is a continuous variable.
Furthermore, data on basic TB knowledge and adherence to TB treatment were examined using repeated measures
ANOVA, considering the effects of group, time, and education on knowledge scores.

Ethical Considerations

Ethical approvals were secured from the University Malaysia Sabah, the Somali federal government's Ministry of
Health & human services (MOHHS), the Ministry of Health development (MOHD) at the state level in Somalia,
and the Tuberculosis control representative office under the MOHD. Written informed consent was acquired from
all participants before the trial began. The intervention was executed, keeping local norms and cultural sensitivities
in mind, with consent forms available in both English and Somali.

4, Results

Sociodemographic Profile and Health Habits of TB Patients

Table 1 presents the baseline sociodemographic characteristics of respondents in both the intervention and control
groups. At baseline, there was no significant difference between the two groups, except in the category of
occupation. Of the 305 respondents in this study, 66.5% were male and 33.5% were female. The mean age was
33.49 years, with the majority, 28 (9.2%), being 18 years old. More than half of the respondents, 165 (54.1%),
were married, while 114 (37.4%) were single, and 26 (8.5%) were divorced. Regarding income, the majority
earned a monthly income ranging from 1,000,000 to 3,000,000 SLSH (47.2%). The highest reported income was
6,000,000 SLSH (1.6%), while 2.3% had no income. In terms of education, the largest group had completed
primary school, 90 (29.5%), followed by those who completed secondary school, 87 (28.5%). Additionally, 71
(23.3%) had no schooling (illiterate), and 57 (18.7%) had pursued tertiary education. Occupationally, the largest
segment was unemployed, 78 (25.6%), followed by employees, 68 (22.3%), and business persons, 61 (20%).
Notably, 247 (81.0%) of the 305 TB patients resided in the M.Jeex-Hargeisa region, specifically Hargeisa city.
Another 28 (9.2%) lived in the eastern provinces, and the majority, 247 (81%), lived within a 0-10 km distance
from the TB hospital. In terms of health habits, most respondents, 283 (92.8%), did not use any traditional
treatments. Among those who did, 7 (4.6%) used habit soda. Additionally, most respondents, 283 (92.8%), were
non-smokers. Among the smokers, 18 (5.9%) smoked 11-20 sticks per day, and 31 (10.2%) had been smoking for
a duration of 1-15 years. Overall, there was no significant difference between the intervention and control groups
in the sociodemographic factors at baseline.
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Table 1. Sociodemographic Factors of Intervention and Control Group Respondents at Baseline

Variable Intervention Control group | t.test 2 test P-value
group n(%o) n(%o)
Age Mean (SD) 34.77(14.207) 32.16(15.67) 1.527 0.445
Gender 0.07 0.934
Female 52(33.5%) 51(34.0%)
Male 103(66.5%) 99(66.0%)
Marital status 2.162 0.339
Single 53(34.2%) 61(40.7%)
Married 86(55.5%) 79(52.6%)
Divorced 16(10.3%) 10( 6.7%)
Monthly income 2.729 0.256
<1000,000SLSH 54 (34.8%) 66 (44.0%)
1000,000-3000,000 78 (50.4%) 66(44.0%)
>3000,000 23 (14.8%) 18 (12.0%)
Education 7.043 0.071
Primary school 45 (29.0%) 45 (30.0%)
Secondary school 35 (22.5%) 52 (34.7)
Tertiary school 33 (21.3%) 24 (16.0%)
No school (illiterate) | 42 (27.2%) 29 (19.3%)
Live by region 8.709 0.33
E.Provinces 19(12.3%) 9(6.1%)
Ethiopia 4(2.6%) 8(5.3%)
M.Jeex-Hargeisa 119(76.7%) 128(85.3%)
W.Provinces 13(8.4%) 5(3.3%)
Occupation 33.901 <0.001
Student 12(7.7%) 37(24.7%)
Pastoralists 33(21.3%) 16(10.7%)
Employee 49(31.6%) 19(12.7%)
Unemployment 34(21.9%2) 44(29.3%)
Business Person 27(17.5%) 34(22.6%)
Distance 6.512 0.089
0-10KM 118 (76.1%) 129 (86.0%)
11-20KM 3(1.9%) 0(0.0%)
21-30KM 2(1.3%) 1(0.7%)
>30KM 32 (20.7%) 20 (13.3%)
Do you smoke 0.052 0.820
No 134 (86.5%) 131 (87.3%)
Yes 21 (13.5%) 19 (12.7%)
If yes, how many sticks per day 2.103 0.717
6-10 sticks/day 5(23.8%) 3(15.8%)
11-20 sticks/day 10(47.6.%) 8(42.1%)
21-30 sticks/day 2(9.5%) 5(26.3%)
>30 sticks per day 4(19.1%) 3(15.8%)
If yes, how long in years 2.269 0.519
No Smoke (Nil) 135(87.1%) 131(87.3%)
1-15 years 17(11.0%) 14(9.4%)
16-30 years 3(1.9%) 3(2.0%)
31-45 years 0(0.0%) 2(1.3%)
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Use Traditional Medicine 0.273 0.601
No 145(93.5) 138(92.0%)

Yes 10(6.5%) 12(8.0%)

If yes, kind T.Medic 15.21 0.436
No use (Nill) 145(93.5%) 139(92.7%)

Habatu sowdaa 4(2.6%) 3(2.0%)

Flaxseed oil 2(1.3%) 1(0.7%)

Xulbo 0(0.0%) 3(2.0%)

Qusulhindi 2(1.3%) 2(1.3%)

Others 2(1.3%) 2(1.3%)

Efficacy of Stigma Reduction Intervention on Enhancing TB Knowledge and Treatment Adherence

A Repeated Measures ANOVA was conducted to assess the effectiveness of the stigma reduction intervention in
enhancing basic TB knowledge and adherence to TB treatment across various time points. There was a significant
main effect of group on both basic TB knowledge and TB treatment adherence scores, F(1, 305) = 1811.5, p <
.001 and F(1, 305) = 5052, p <.001, respectively. This indicates that the differences between the intervention and
control groups were statistically significant. Regarding tests between and within subjects, results revealed a
significant main effect of trial times on basic TB knowledge and adherence to TB treatment scores. According to
pairwise comparisons in the SPSS output, differences between baseline and end-term, as well as between baseline
and six months, were significant. Table 2, Figure 1, and Figure 2 showed that basic TB knowledge and TB
treatment adherence scores at baseline, 2 months, and 6 months were significantly higher in the intervention group
compared to the control group. At baseline, scores were 3.467 (0.148) for the intervention group versus 3.00
(0.147) for the control group. Two months post-intervention, scores were 13.980 (0.148) for the intervention group
versus 2.54 (0.149) for the control group, F(1, 305) = 1811.5, p < .001. At six months, the scores were 13.980
(0.148) for the intervention group and 2.54 (0.77) for the control group. Furthermore, TB treatment adherence
scores at 2 months post-intervention were 9.91 (0.31) for the intervention group versus 2.54 (0.77) for the control
group, and at six months, the scores were 9.92 (0.33) for the intervention group versus 2.54 (0.77) for the control
group, F(1, 305) = 5052, p <.001. Overall, the intervention significantly improved basic TB knowledge and TB
treatment adherence among TB patients at different time points (baseline, two months post-intervention, and six
months post-intervention) compared to the control group.

Table 2. Basic TB knowledge and TB treatment adherence from baseline, 2 and 6 months

Measure time X (Sd) Intervention group X (Sd) control group Ftest  P-value
Basic TB knowledge 3.467 (0.148) 3.00 (0.147) 18115 <0.001
Baseline

Basic TB knowledge 13.980(0.148) 2.54 (0.149)

2months

Basic TB knowledge 13.980 (0.148) 2.54 (0.149)

6months

TB treatment 2.65 (0.98) 2.54 (0.77) 5052 <0.001
adherence Baseline

TB treatment 9.91(0.31) 2.54 (0.77)

adherence 2months

TB treatment 9.92(0.33) 2.54 (0.77)

adherence 6months
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Figure 1. Basic TB Knowledge from Baseline, 2 Months, and 6 Months
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Figure 2. Adherence TB Medication from Baseline, 2, and 6 Months

Effects of Group, Time, Education, and Occupation on Knowledge Scores

The below Table 3 showed as a result of a mixed-design repeated measures ANOVA was performed on group,
time, education, and occupation, as well as their interactions with the mean total knowledge scores. Because the
sphericity assumption was violated (Mauchly's test p-value <0.001) and the Epsilon was less than 0.75,
Greenhouse-Geisser corrected estimates were employed to interpret these findings. There was a significant main
effect for the group (F (1,305) = 459.127, p < 0.001, partial 72= 0.658). Also, there was a significant main effect
for time (F (2,305) = 766.903, p < 0.001, partial §> = 0.762). In addition, there was no significant main effect for
education (F (6,305) = 0.183, p < 0.981, partial > = 0.005). As well as for occupation (F (7,305) = 1.291, p <
0.256, partial 7 = 0.036). However, there was a significant main effect for group and time interaction (F (1, 305)
=367.659, p < 0.001, partial > = 0.606) on the knowledge scores.

Table 3. Effects of Group, Time, Education, and Occupation on Knowledge Scores

Source Variable: E of si Partial Eta

Knowledge scores g Squared
Group 459.127 1 0.001 0.658
Time 766.903 2 0.001 0.762
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Education 0.183 6 0.981 0.005
Occupation 1.291 7 0.256 0.036
Time*Group 367.659 1 0.001 0.606

Effects of Group, Time, Education, and Occupation on Adherence Scores

Table 4 presents the results of a mixed-design repeated measures ANOVA, which examined the effects of group,
time, education, and occupation, as well as their interactions, on the mean total knowledge scores. Given the
violation of the sphericity assumption (Mauchly's test p <.001) and an Epsilon value less than 0.75, Greenhouse-
Geisser corrected estimates were used to interpret the findings. There was a significant main effect of group on
the scores, F(1, 305) = 459.127, p < .001, partial 7> = 0.658. Additionally, there was a significant main effect of
time, F(2, 305) = 766.903, p < .001, partial §> = 0.762. In contrast, the main effects for education, F(6, 305) =
0.183, p = .981, partial 1> = 0.005, and occupation, F(7, 305) = 1.291, p = .256, partial 72 = 0.036, were not
statistically significant. Notably, there was a significant interaction between group and time on the TB treatment
adherence scores, F(1, 305) = 367.659, p <.001, partial )2 = 0.606.

Table 4. Effects of Group, Time, Education, and Occupation on Adherence Scores

Source Variable: F df si Partial Eta

Adherence scores g Squared
Group 459.127 1 0.001 0.658
Time 766.903 2 0.001 0.762
Education 0.183 6 0.981 0.005
Occupation 1.291 7 0.256 0.036
Time*Group 367.659 1 0.001 0.606
5. Discussion

This study demonstrates that interventions aimed at increasing TB-related literacy can significantly improve
adherence to TB treatment. This finding aligns with meta-analyses suggesting that education for both patients and
healthcare providers should be incorporated as part of an overall TB strategy. Notably, the impact of such
educational strategies is superior to that of self-administered methodologies or directly observed treatment alone
(Alipanah et al., 2018). Crucially, this study reveals that a patient education model is feasible even in low-income,
resource-limited settings. The evidence is unequivocal: paternalistic methods are not as effective as patient-
centered care approaches to TB adherence. Such approaches utilize a package of interventions tailored to a
patient's needs and values. More empowering models, like education, are seen as promoting autonomy in
comparison to less empowering models such as DOTS (Zimmer et al., 2021).

An important aspect that this intervention highlights is the potential of digital health technologies to disseminate
TB-related health education. This is especially pertinent in lower middle-income countries where distances are
vast, road networks might be inadequate, and specialists or specialized healthcare workers for TB interventions
might be concentrated in larger towns. Consequently, digital education models could be the next evolution of this
health intervention. They have been proven in gold-standard randomized controlled trials to be efficacious for
altering both knowledge and attitudes. While evidence regarding digitally-delivered observed therapies remains
inconclusive (Ridho et al., 2022), there exists a research gap in assessing the efficacy of digitally delivered TB
patient education modules. Such modules can provide both personalization and two-way communication,
facilitating a feedback loop.
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These findings potentially resonate with specific health behavior theories, notably the Health Belief Model (HBM)
(‘YYoshitake et al., 2019). This model perceives health behavior change as a logical appraisal of the balance between
barriers to, and benefits of, action. The educational approaches utilized in this intervention appear to shift this
balance more towards recognizing the benefits of action, while diminishing barriers by rendering them less
daunting. Guided by this model, patients attended health education sessions emphasizing the severity of, and
susceptibility to, TB. This heightened their perceived threat of TB-related mortality and morbidity, nudging them
closer to proactive measures. Conversely, the delivered health education modules accentuated the perceived
advantages of adhering to TB medications.

Conclusion, Limitation, and Future Avenues

The principal strength of this study lies in its employment of a gold standard experimental design, specifically the
randomized control trial (RCT) methodology. This is complemented by the ample sample size of 305 respondents
and a commendably high response rate. However, the study is not without limitations. Patients sourced for this
research were exclusively from a primary TB hospital, which operates as a pivotal referral center for TB care and
treatment in the region. This specificity could limit the extrapolation of our findings to the broader TB patient
population in Somalia. The illiteracy level of some participants further complicates matters. With the necessity
for assistance in filling out the questionnaires, there's a possibility that this may have influenced their responses.
Additionally, the lurking factor of stigma might have impacted the selection of participants, and the inherent
nature of self-reporting could introduce a bias. Another noteworthy limitation is the potentially inadequate follow-
up duration, which might not capture the long-term ramifications of the intervention. Furthermore, instances of
non-compliance or premature termination of participation could skew the final results. Contamination was a pre-
identified concern. Even though separate days were allocated for different study phases, there remained a
likelihood of interactions between respondent groups during medication collection and support group sessions.

Despite these constraints, the implications of this RCT for TB prevention in Somalia, as well as other lower-
middle-income countries, are profound. A reduction in stigma associated with TB can pave the way for more
timely diagnoses, prompt initiation of treatment, and enhanced adherence to therapeutic regimes. Collectively,
these factors can lead to superior patient outcomes and diminished TB transmission rates. To sum up, this research
enriches evidence-based strategies aimed at augmenting the foundational understanding and treatment adherence
of TB patients in Northwest-Region-Somalia. It does so by critically assessing a stigma reduction intervention via
an RCT design. For a comprehensive understanding, future research should zoom in on the prolonged effects of
the self-stigma mitigation intervention, especially its influence on patients' psychological well-being and
adherence patterns post-trial. By doing so, we can bolster fundamental TB knowledge, refine treatment adherence
strategies, and ascertain the intervention's enduring feasibility and its cumulative impact on patient welfare. A
sustainable blueprint will be essential for ensuring the persistent success of this intervention program. The
unwavering commitment of local health professionals, policymakers, and relevant stakeholders will be
instrumental in perpetuating the program's efficacy and significance over extended periods.

Acknowledgement

The authors gratefully acknowledged the staff of Hargeisa TB Hospital Somalia, the MOH & Human Services
Federal Government of Somalia, the MOH development (MOHD) state level, the Office of TB control under
MOHD, and the TB Hospital Director.

Conflict of interest
The authors declare that there is no conflict of interest.

Refrences

1. Adisa, R., Ayandokun, T. T., & Ige, O. M. (2021). Knowledge about tuberculosis, treatment adherence and
outcome among ambulatory patients with drug-sensitive tuberculosis in two directly-observed treatment
centres in Southwest Nigeria. BMC Public Health, 21, 1-14.

186 https://jrtdd.com



Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 August; 6 (1): 178-189

10.

11.

12.

13.

14.

15.

16.

17.

18.

187

Ali, M. K., Karanja, S., & Karama, M. (2017). Factors associated with tuberculosis treatment outcomes
among tuberculosis patients attending tuberculosis treatment centres in 2016-2017 in Mogadishu,
Somalia. Pan African Medical Journal, 28(1), 197.

Alipanah, N., Jarlsberg, L., Miller, C., Linh, N. N., Falzon, D., Jaramillo, E., & Nahid, P. (2018). Adherence
interventions and outcomes of tuberculosis treatment: A systematic review and meta-analysis of trials and
observational studies. PLoS medicine, 15(7), e1002595.

Bao, Y., Wang, C., Xu, H., Lai, Y., Yan, Y., Ma, Y., ... & Wu, Y. (2022). Effects of an mHealth intervention
for pulmonary tuberculosis self-management based on the integrated theory of health behavior change:
randomized controlled trial. JMIR public health and surveillance, 8(7), e34277.

Bisallah, C. I., Rampal, L., Lye, M. S., Mohd Sidik, S., Ibrahim, N., lliyasu, Z., & Onyilo, M. O. (2018).
Effectiveness of health education intervention in improving knowledge, attitude, and practices regarding
Tuberculosis among HIV patients in General Hospital Minna, Nigeria—A randomized control trial. PloS
one, 13(2), e0192276.

Bloom, B. R., Atun, R., Cohen, T., Dye, C., Fraser, H., Gomez, G. B., Knight, G., Murray, M., Nardell, E.,
Rubin, E., Salomon, J., Vassall, A., Volchenkov, G., White, R., Wilson, D., & Yadav, P. (2017).
Tuberculosis. In K. K. Holmes, S. Bertozzi, B. R. Bloom, & P. Jha (Eds.), Major Infectious Diseases (3rd
ed., Chapter 11). The International Bank for Reconstruction and Development / The World Bank.
Boutilier, J. J., Yoeli, E., Rathauser, J., Owiti, P., Subbaraman, R., & Jénasson, J. O. (2022). Can digital
adherence technologies reduce inequity in tuberculosis treatment success? Evidence from a randomised
controlled trial. BMJ global health, 7(12), e010512.

Chen, X., Du, L., Wu, R., Xu, J., Ji, H., Zhang, Y., ... & Zhou, L. (2021). Tuberculosis-related stigma and
its determinants in Dalian, Northeast China: a cross-sectional study. BMC Public Health, 21(1), 1-10.
Collin, S. M., Wurie, F., Muzyamba, M. C., de Vries, G., Lénnroth, K., Migliori, G. B., ... & Zenner, D.
(2019). Effectiveness of interventions for reducing TB incidence in countries with low TB incidence: a
systematic review of reviews. European respiratory review, 28(152), 180107.

Committee on the Prevention of Mental Disorders and Substance Abuse Among Children, Youth, and Young
Adults: Research Advances and Promising Interventions. (2009). Preventing mental, emotional, and
behavioral disorders among young people: Progress and possibilities (M. E. O’Connell, T. Boat, & K. E.
Warner, Eds.). Washington, DC: National Academies Press.

Courtwright, A., & Turner, A. N. (2010). Tuberculosis and stigmatization: pathways and
interventions. Public health reports, 125(4_suppl), 34-42.

Cremers, A. L., de Laat, M. M., Kapata, N., Gerrets, R., Klipstein-Grobusch, K., & Grobusch, M. P. (2015).
Assessing the consequences of stigma for tuberculosis patients in urban Zambia. PloS one, 10(3), e0119861.
Du, L., Chen, X.,, Zhu, X., Zhang, Y., Wu, R., Xu, J., ... & Lu, X. (2020). Determinants of medication
adherence for pulmonary tuberculosis patients during continuation phase in Dalian, Northeast China. Patient
preference and adherence, 1119-1128.

Efendi, S., Sjattar, E. L., & Syam, Y. (2022). Health counseling support medication adherence to regular
pulmonary tuberculosis patients. Clinical Epidemiology and Global Health, 15, 101055.

Faraade, M. H., Jeffree, M. S., Lin, L. J., Fiidow, O. A., Avoi, R., Pasupuleti, V. R., & Hassan, M. R. (2022).
Intervention approaches of stigma related to tuberculosis in developing countries: A systematic
review. Malaysian Journal of Public Health Medicine, 22(2), 197-204.

Farhanah, A. W., Sarimah, A., Jafri Malin, A., Hasnan, J., Siti Suraiya, M. N., Wan Mohd Zahiruddin Wan,
M., ... & Rogelio, H. P. (2016). Updates on knowledge, attitude and preventive practices on tuberculosis
among healthcare workers. Malaysian Journal of Medical Sciences, 23(6), 25-34.

Foo, C. D., Shrestha, P., Wang, L., Du, Q., Garcia-Basteiro, A. L., Abdullah, A. S., & Legido-Quigley, H.
(2022). Integrating tuberculosis and noncommunicable diseases care in low-and middle-income countries
(LMICs): A systematic review. PLoS Medicine, 19(1), e1003899.

Gebreweld, F. H., Kifle, M. M., Gebremicheal, F. E., Simel, L. L., Gezae, M. M., Ghebreyesus, S. S., ... &
Wahd, N. G. (2018). Factors influencing adherence to tuberculosis treatment in Asmara, Eritrea: a qualitative
study. Journal of Health, Population and Nutrition, 37, 1-9.

https://jrtdd.com



Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 August; 6 (1): 178-189

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

188

Gerrish, K., Naisby, A., & Ismail, M. (2012). The meaning and consequences of tuberculosis among Somali
people in the United Kingdom. Journal of advanced nursing, 68(12), 2654-2663.

Goni, M. D., Naing, N. N., Hasan, H., Wan-Arfah, N., Deris, Z. Z., Arifin, W. N., ... & Arshad, M. R. (2021).
Effectiveness of a Novel Smartphone Health Education Intervention in Enhancing Knowledge, Attitudes,
and Practices for the Prevention of Respiratory Tract Infections Among Private Hajj Pilgrims From
Malaysia. Frontiers in public health, 9, 594204.

Hassan, A. O., Olukolade, R., Ogbuji, Q. C., Afolabi, S., Okwuonye, L. C., Kusimo, O. C., ... & Ladipo, O.
A. (2017). Knowledge about tuberculosis: a precursor to effective TB control—findings from a follow-up
national KAP study on tuberculosis among Nigerians. Tuberculosis research and treatment, 2017.
Huddart, S., Bossuray, T., Pons, V., Baral, S., Pai, M., & Delavallade, C. (2018). Knowledge about
tuberculosis and infection prevention behavior: A nine city longitudinal study from India. PLoS One, 13(10),
€0206245.

k, J. R, Boccia, D., Evans, C. A., Adato, M., Petticrew, M., & Porter, J. D. (2011). The social determinants
of tuberculosis: from evidence to action. American journal of public health, 101(4), 654-662.

Kalan, M. E., Sis, H. Y., Kelkar, V., Harrison, S. H., Goins, G. D., Jafarabadi, M. A., & Han, J. (2018). The
identification of risk factors associated with patient and healthcare system delays in the treatment of
tuberculosis in Tabriz, Iran. BMC public health, 18.

Khan, F. U., Khan, F. U., Ageel, M. T., Hayat, K., Chang, J., & Fang, Y. (2023). A randomized controlled
trial to evaluate the impact of pharmacist-led clinical interventions on the health-related quality of life among
TB patients. Frontiers in Pharmacology, 14, 1171985.

Kulkarni, P. Y., Akarte, S. V., Mankeshwar, R. M., Bhawalkar, J. S., Banerjee, A., & Kulkarni, A. D. (2013).
Non. Adherence of new pulmonary tuberculosis patients to anti. Tuberculosis treatment. Annals of medical
and health sciences research, 3(1), 67-74.

Lewis-Smith, H., Hasan, F., Ahuja, L., White, P., & Diedrichs, P. C. (2022). A comic-based body image
intervention for adolescents in semi-rural Indian schools: Study protocol for a randomized controlled
trial. Body Image, 42, 183-196.

Maideen, S. F. K., Mohd-Sidik, S., Rampal, L., Mukhtar, F., Ibrahim, N., Phang, C. K., ... & Ahmad, R.
(2016). A web-based psychoeducational intervention program for depression and anxiety in an adult
community in Selangor, Malaysia: Protocol of a randomized controlled trial. JMIR research protocols, 5(2),
e4622.

Main, S., Dwihardiani, B., Hidayat, A., Khodijah, S., Greig, J., Chan, G., ... & Triasih, R. (2022). Knowledge
and attitudes towards TB among healthcare workers in Yogyakarta, Indonesia. Public Health Action, 12(3),
133-140.

Mbuthia, G. W., Nyamogoba, H. D., Chiang, S. S., & McGarvey, S. T. (2020). Burden of stigma among
tuberculosis patients in a pastoralist community in Kenya: A mixed methods study. PloS one, 15(10),
e0240457.

McHugh, R. K., & Barlow, D. H. (Eds.). (2012). Dissemination and implementation of evidence-based
psychological interventions. Oxford University Press.

Munro, S. A., Lewin, S. A., Smith, H. J., Engel, M. E., Fretheim, A., & Volmink, J. (2007). Patient adherence
to tuberculosis treatment: a systematic review of qualitative research. PLoS medicine, 4(7), e238.

Nuttall, C., Fuady, A., Nuttall, H., Dixit, K., Mansyur, M., & Wingfield, T. (2022). Interventions pathways
to reduce tuberculosis-related stigma: a literature review and conceptual framework. Infectious Diseases of
Poverty, 11(1), 101.

Puchalski Ritchie, L. M., van Lettow, M., Makwakwa, A., Chan, A. K., Hamid, J. S., Kawonga, H., ... &
Straus, S. E. (2016). The impact of a knowledge translation intervention employing educational outreach
and a point-of-care reminder tool vs standard lay health worker training on tuberculosis treatment completion
rates: study protocol for a cluster randomized controlled trial. Trials, 17, 1-11.

Ridho, A., Alfian, S. D., van Boven, J. F., Levita, J., Yalcin, E. A., Le, L., ... & Pradipta, I. S. (2022). Digital
health technologies to improve medication adherence and treatment outcomes in patients with tuberculosis:
systematic review of randomized controlled trials. Journal of Medical Internet Research, 24(2), e33062.

https://jrtdd.com



Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 August; 6 (1): 178-189

36.

3r.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

189

Rubel, A. J., & Garro, L. C. (1992). Social and cultural factors in the successful control of
tuberculosis. Public health reports, 107(6), 626.

Swe, K., Somrongthong, R., Bhardwaj, A., & Lutfi Abas, A. (2016). The Effectiveness of Needle Sticks
Injury Prevention Intervention Model on Medical Students in Melaka. International Journal of
Collaborative Research on Internal Medicine, Public Health, Malaysia: Randomized Controlled Trial, 8(1),
248-255.

Tachfouti, N., Slama, K., Berraho, M., & Nejjari, C. (2012). The impact of knowledge and attitudes on
adherence to tuberculosis treatment: a case-control study in a Moroccan region. Pan African Medical
Journal, 12(1), 52.

Thompson, K., Kulkarni, J., & Sergejew, A. A. (2000). Reliability and validity of a new Medication
Adherence Rating Scale (MARS) for the psychoses. Schizophrenia research, 42(3), 241-247.

Tola, H. H., Azar, T. O. L., Shojaeizadeh, D., & Garmaroudi, G. (2015). Tuberculosis treatment non-
adherence and lost to follow up among TB patients with or without HIV in developing countries: a systematic
review. Iranian journal of public health, 44(1), 1-11.

Vernon, A., Fielding, K., Savic, R., Dodd, L., & Nahid, P. (2019). The importance of adherence in
tuberculosis treatment clinical trials and its relevance in explanatory and pragmatic trials. PLoS
medicine, 16(12), €1002884.

Vinodhkumar, R., Viswanath, S., & Joseph, S. (2020). Effect of neuro-Dynamic technique on repetitive
inward ankle rolls among young malaysian athletes-A randomized controlled trial. Sains Malaysiana, 49(6),
1323-1332.

World Health Organization. (2022, March 27). World TB Day 2022: Getting back on track to diagnose and
report TB cases, to save lives. Retrieved from https://www.emro.who.int/somalia/news/world-tb-day-2022-
getting-back-on-track-to-diagnose-and-report-th-cases-to-save-lives.html

World Health Organization. (2008). Advocacy, communication and social mobilization for TB control: a
guide to developing knowledge, attitude and practice surveys (No. WHO/HTM/STB/2008.46). World
Health Organization.

World Health Organization. (2019). WHO consolidated guidelines on drug-resistant tuberculosis
treatment (No. WHO/CDS/TB/2019.7). World Health Organization.

Yoshitake, N., Omori, M., Sugawara, M., Akishinonomiya, K., & Shimada, S. (2019). Do health beliefs,
personality traits, and interpersonal concerns predict TB prevention behavior among Japanese adults?. Plos
one, 14(2), e0211728.

Zimmer, A. J., Heitkamp, P., Malar, J., Dantas, C., O'Brien, K., Pandita, A., & Waite, R. C. (2021). Facility-
based directly observed therapy (dot) for tuberculosis during COVID-19: A community perspective. Journal
of clinical tuberculosis and other mycobacterial diseases, 24, 10024

https://jrtdd.com


https://www.emro.who.int/somalia/news/world-tb-day-2022-getting-back-on-track-to-diagnose-and-report-tb-cases-to-save-lives.html
https://www.emro.who.int/somalia/news/world-tb-day-2022-getting-back-on-track-to-diagnose-and-report-tb-cases-to-save-lives.html

