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Background: The COVID-19 pandemic’s first wave and subsequent lockdowns disrupted global healthcare systems, significantly
impacting essential services including tuberculosis (TB) care. Non-adherence to anti-TB drugs is a critical concern, leading to
treatment failure, drug resistance, and increased morbidity and mortality. This study assessed the rate and determinants of non-
adherence to TB treatment among patients at TB centers during the first wave of the pandemic.

Material and Methods: A cross-sectional study was conducted from June 15 to July 30, 2020, involving 255 TB patients at three
centers in Mogadishu. Data were gathered using the Morisky Medication Adherence Scale-8 (MMAS-8) through structured interviews
and analyzed using descriptive statistics and binary logistic regression.

Results: The study found a 34.5% non-adherence rate during the pandemic. Key reasons for non-adherence included forgetting to take
medication (33%), feeling well (29%), experiencing side effects (18%), and fear of contracting COVID-19 (16%). Significant factors
associated with non-adherence were age groups 25-34 years (OR =2.96, p = 0.024) and 35-44 years (OR =4.55, p = 0.005), unemployment
(OR =2.57, p=0.037), smoking (OR = 3.49, p = 0.029), tobacco use (OR =4.15, p = 0.034), proximity to a health facility (OR = 0.44, p =
0.033), perception of healthcare providers as very friendly (OR =0.24, p=0.031) or friendly (OR = 0.45, p=0.023), being in the continuous
treatment phase (OR = 3.2, p < 0.001), and experiencing adverse treatment effects (OR = 2.42, p = 0.003).

Conclusion: Non-adherence to anti-tuberculosis treatment was notably high in Mogadishu during the first wave of the pandemic,
necessitating targeted interventions to improve adherence.
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Introduction

Tuberculosis (TB) is a major global health concern and one of the leading causes of death worldwide, in 2019, approximately
10.0 million individuals worldwide were ill with tuberculosis and there were an estimated 1.2 million TB-related deaths
among HIV-negative individuals, along with an additional 208,000 deaths among those who were HIV-positive.'

Africa bears a significantly higher burden of tuberculosis (TB), accounting for approximately 24% of the reported
10 million global incidence of TB in 2018, and revealing the slowest rate of TB decline worldwide.?

In 2020, Somalia was ranked as the second leading cause of death among communicable, maternal, neonatal, and
nutritional diseases, affecting an estimated 41,000 individuals, including 8,500 children, within a population of just under
16 million people.’

Somalia, situated in East Africa and characterized by a low-income status, bears a significant tuberculosis (TB)
burden, as evidenced by a 2011 nationwide survey revealing rates of multidrug-resistant TB (MDR-TB) at 5.2% among
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new TB patients and 40.8% among those previously treated.* According to a WHO report, Somalia is ranked seventh
among the top 10 countries with a high burden of MDR-TB.’

The first wave of the COVID-19 outbreak, beginning in late 2019 and extending into 2020, caused unprecedented
challenges to global healthcare systems, including significant disruptions to tuberculosis (TB) treatment and services,
leading to reduced TB diagnoses and notifications due to supply side issues like healthcare capacity, and demand-side
challenges such as movement restrictions, fear of visiting health facilities, and stigma associated with the similar
symptoms of TB and COVID-19.5®

In 2020, during the first wave of the COVID-19 pandemic, there were concerns about the non-adherence to anti-TB
drugs in both developed and non-developed countries.® The overwhelming surge in COVID-19 cases strained healthcare
resources, diverting attention and resources away from routine medical services, including TB diagnosis and treatment.®

Somalia confirmed the first case of COVID-19 on March 16, 2020, which posed a serious challenge to the already
weak and fragile healthcare system of the whole country.*® As a result, essential TB services suffered adverse effects,
with resources being diverted from TB to address COVID-19, including the repurposing of Gene-Xpert machines for
COVID-19 testing, redeployment of staff in national TB programs to COVID-19 tasks in 85 countries, including
Somalia, and budget reallocations.®'”

The Somalia National Tuberculosis Control Program suggests direct observed therapy as the main strategy for disease
control, but its utilization differs due to local health institutions’ capacities to guarantee patient supervision.'' In Somalia,
there is no any published study on prevalence, barriers and determinants of non-adherence to anti-tuberculosis treatment.
Therefore, this study aimed to assess the level of non- adherence to anti-TB therapy, barriers interrupting the uptake of
anti-TB medications, and factors associated with non-adherence to anti-TB drugs among patients undergoing TB
treatment during the first wave of the COVID-19 pandemic in Mogadishu, Somalia.

Materials and Methods
Study Design, Population and Period

This study adopted an analytical cross-sectional design to investigate the level, reasons, and determinants of non-
adherence to anti-TB treatment among patients attending tuberculosis centers in Mogadishu, Somalia, during the first
wave of the COVID-19 pandemic. The study population consisted of 255 patients selected from three tuberculosis
centers in Mogadishu: Gulled TB Center, Manhal TB Center, and Finsoma TB Center. The study period spanned from
15™ June to 30" July 30, 2020.

Sample Size Determination and Sample Technique

The sample size was calculated based on the Kish Lies formula: n=2> P (1-P)/¢*. The study used a comparative study
sampling size from adjacent Ethiopia, where they used a single population proportion formula using the following
assumptions: population of each tuberculosis center = 21%, with a 95% confidence level and 5% level of precision.'? The
final sample size was 255.

n=(1.96)* x 0.21(1 — 0.21)/(0.05)*n = 3.8426 x 0.1659/0.0025

Convenience sampling was the technique of selection in this study due to the COVID-19 pandemic and the limited
number of regular patients visiting TB centers during the lockdown.

Data Collection Tool

This study was conducted by trained interviewers using a structured questionnaire that collected sociodemographic
information, clinical characteristics of the patient with individual-related information, health facilities, treatment-related
information, and reasons for non-adherence. The questionnaire was the Morisky Medication Adherence Scale-8 (MMSA-
8), which measures adherence on a scale of 0—8. Scores of > 8§ indicate high adherence, 6—8 indicates medium adherence,

and scores below 6 indicate low adherence (non-adherence).'*"'*
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The study was carried out on 255 patients through face-to-face interviews using a questionnaire in a quiet open room
at the TB centers, while ensuring confidentiality and anonymity of the patients who came for follow-up and routine
treatment. The interviewers received thorough training to ensure consistent data collection and to minimize bias, with
a focus on maintaining patient confidentiality. During data collection, all precautionary measures for COVID-19 were
observed. Data consistency in this study was ensured through the use of standardized tools, clear data collection
protocols, thorough data cleaning, and statistical validation, all of which contributed to the reliability and accuracy of
the findings. The questionnaire contained questions that explored barriers related to current TB control programs and
possible reasons for treatment non-adherence during the COVID-19 pandemic.

Inclusion and Exclusion Criteria

All patients who attended TB centers for medication that were at least 15 years of age, regardless of the site or smear
status of their TB, and had taken anti-TB medication for at least a month were included. On the other hand, all patients <
15 years of age were excluded from this study regardless of the site or smear status of their TB, and new TB patients who
started taking medication for less than one month and ill TB patients were excluded.

Operation Definition

Non-adherence to anti-TB drugs was defined as an individual scoring less than 6 points on the Morisky Medication
Adherence Scale-8 (MMAS-8), indicating low adherence. In this study, the tool was justified by its reliability, which was
previously validated, and its simplicity in assessing medication adherence across a wide spectrum of chronic conditions.
It is sensitive to varying levels of adherence and is, thus, a very effective and cost-efficient tool. The MMAS-8 comprises
eight items of question, with the first seven being answered with “yes” = 0 or “no” = 1, except item question 5 is reversed
answer with “no” = 0 or “yes” = 1 and the eighth item being a five-point Likert scale. The Likert scale assigns values that
range from 0 to 1. Never/rarely = 1, once in a while = 0.75, sometimes = 0.5, usually = 0.25, all times = 0. The total score
ranges from 0 to 8 and determines the degree of adherence. For the data analysis, the three original categories of
adherence were re-categorized into two categories. Accordingly, high and medium adherence were reassigned as adherent
with a score of less than or equal to 2, and low adherence was regarded as non-adherent with a score greater than 2.

Data Management and Analysis

After the data collection was completed, the raw data were curated, cleaned, and organized before being exported SPSS
for analysis. We subdivided the variables into categories and rearranged them to obtain a sufficient number for analysis.
Data were analyzed using SPSS version 26 (IBM. 2019). Descriptive analysis was performed to understand the socio-
demographics, prevalence, and reasons for non-adherence to anti-TB treatment among the patients. Subsequently, binary
logistic regression analysis was used to identify the determinants of non-adherence to anti-TB treatment.

Results

The sociodemographic characteristics of the patients, more than half of the patients were male (65.5%) with age range
15-24 years (35.7%) being the majority followed by 25-35 years (28.6%). The results also revealed that the majority of
those surveyed were married (52.5%) and single (36.9%). In terms of education level, approximately (30.6%) were
illiterate, and (22%) attended high school. The occupation of the patients was unemployed (28.2%) and (27.5%),
followed by employment, housewives, and students. Additionally, a larger proportion of the patients’ income level
was between 100$-299$ per month (52.2%), and (29.4%) of the patients’ income was less than 99$ each month, as
shown in (Table 1).

The overall proportion of non-adherence to anti-TB treatment was found to be 34.5% as shown in (Figure 1). The
main reasons claimed by the participants for non-adherence were forgetting to take the medication and collection time
(33%). Others were feeling well (29%), missing treatment due to side effects experienced (18%), and (16%), missing
treatment due to fear of contracting COVID 19 (Figure 2).

According to the results of the binary logistic regression analysis to understand the odds of non-adherence based
on a 95% confidence interval and statistical significance (p<0.05), sociodemographic variables such as age group
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Table | Sociodemographic Characteristics of the Patients Attending
Tuberculosis Centers During Pandemic COVID 19 (N=255)

Variables Category Frequency | Percent (%)
Sex Female 88 34.5
Male 167 65.5
Age =15-24 91 357
25-34 73 28.6
3544 44 17.3
245 47 18.4
Marital Status Single 94 36.9
Married 134 52.5
Divorced 19 7.5
Windowed 8 3.1
Educational Level | llliterate 78 30.6
Islamic Studies | 51 20
Primary 31 12.2
Secondary 56 22
University 39 15.2
Occupation House wife 60 235
Student 53 20.8
Non-employ 72 28.2
Employ 70 27.5
Income Level <99% 75 29.4
100-299% 133 522
300499% 36 14.1
>500% I 43

and occupation were found to be statistically significant (Table 2). The age group 25-34 had an odds ratio of 2.96
(p = 0.024), indicating that individuals in this age group are almost three times more likely to be non-adherent than
those aged 45 years and above. Similarly, for the age group 35—44, the odds ratio was 4.55 (p = 0.005), suggesting
that individuals in this age group have a significantly higher likelihood of non-adherence. In contrast, the
occupation variable presented as odds for the non-employed category compared to the employed category was
2.57 (p = 0.037), indicating that non-employed individuals were more likely to be non-adherent to anti-TB
treatment.

The results of individual-related factors showed that being a smoker/shish user was associated with a higher
likelihood of non-adherence (OR = 3.49, p = 0.029), and tobacco use was also associated with a higher likelihood of non-
adherence (OR = 4.15, p = 0.034) (Table 3).
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Figure | Adherence Status of anti-tuberculosis treatment among tuberculosis patient attending TB centers during pandemic COVID 19 lock down in Somalia.
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Figure 2 Reasons of missing anti-tuberculosis medication among patients attending at TB centers during COVID |9 pandemic in Somalia.

The binary logistic regression analysis of health facilities and treatment-related factors, including distance to health
facilities, attitude of healthcare providers, treatment phase, and adverse effects of treatment, were found to be significantly
associated with adherence to anti-TB treatment. The odds ratio for a distance greater than 10 km compared to 2-9 km was
1.13, indicating no significant difference in adherence. However, the odds ratio for distance within 1 km compared to 2-9 km
was 0.44 (p = 0.033), suggesting that individuals living within 1 km of a health facility are likely to be non-adherent. The odds
ratios for very friendly and friendly attitudes compared to indifferent attitudes are 0.24 (p = 0.031) and 0.45 (p = 0.023),
respectively. This indicates that individuals who perceive their healthcare providers as very friendly or friendly are less likely
to be nonadherent. Similarly, the odds ratio for the continuous treatment phase compared to the intensive phase was 3.2
(p <0.001), indicating that individuals in the continuous treatment phase were more likely to be nonadherent. Finally, the odds
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Table 2 Binary Logistic Regression Estimates the Sociodemographic Factors Associated of Non -Adherence
Anti-Tuberculosis Treatment During COVID-19 Pandemic in Somalia (N=255)

Variables Category Anti-TB Treatment Adherence | Odds Ratio (95% CI) | P-value
Non- adherence | Adherence
(n=88) (n=167)
N (%) N (%)
Sex Female 22 (25) 101 (60.8) [
Male 66 (39.2) 68 (74.7) 1.87 (0.72—4.85 0.2
Age =15-24 23 (25.3) 42 (57.5) 1.36 (0.39-4.66) 0.63
25-34 31 (42.5) 24 (54.5) 2.96 (1.15-7.59) 0.024*
3544 20 (45.5) 33 (70.2) 4.55 (1.59-13.02) 0.005*
245 14 (29.8) 67 (71.3) [
Marital Status Single 27 (28.7) 87 (59.2) 0.38 (0.07-2.08) 0.266
Married 47 (40.8) 9 (47.4) 0.42 (0.09-2.02) 0.279
Divorced 10 (52.6) 4 (50) 1.05 (0.18-6.29) 0.957
Windowed 4 (50) 44 (73.3) [
Occupation House wife 16 (26.7) 39 (73.6) 1.21 (0.37-3.92) 0.751
Student 14 (26.4) 40 (55.6) 1.99 (0.59-6.74) 0.27
Non-employ 32 (44.4) 44 (62.9) 2.57 (1.06-6.25) 0.037%
Employ 26 (37.1) 51 (64.4) |
Educational Level | llliterate 27 (34.6) 34 (66.7) 1.01 (0.33-3.05) 0.988
Islamic Studies 17 (33.3) 21 (67.7) 0.97 (0.33-2.78) 0.947
Primary 10 (32.3) 36 (64.3) 1.06 (0.33-3.36) 0.927
Secondary 20 (35.7) 25 (64.1) 1.31 (0.5-3.47) 0.584
University 14 (35.9) 52 (69.3) |
Income Level <99% 23 (30.7) 92 (69.2) 0.35 (0.08-1.61) 0.177
100-299% 41 (30.8) 18 (50) 0.37 (0.1-1.4) 0.143
300-4993% 18 (50) 5 (45.5) 0.63 (0.15-2.64) 0.528
>500% 6 (54.5) 101 (60.8) [

Note: *Statistically Significant.

ratio for those patients experiencing adverse effects of the treatment compared to those who did not experience any adverse
effects of the treatment was 2.42 (p = 0.003) indicated that patients who experienced any side effects of the anti-tuberculosis
treatment were associated with a higher likelihood of non-adherence, as presented in (Table 4).

Discussion

These findings indicate that the first wave of the COVID-19 pandemic significantly affected adherence to anti-TB
medication among patients in Mogadishu, Somalia. The identified reasons for non-adherence reflect the challenges posed
by the pandemic, such as disruptions to daily routines, perceptions of wellness, and concerns about COVID-19. Binary
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Table 3 Binary Logistic Regression Estimates the Clinical Characteristics and Individual Related Factors
Associated of Non-Adherence Anti-Tuberculosis Treatment During COVID-19 Pandemic in Somalia

(N=255)
Variables Category | Anti-TB Treatment Adherence | Odds Ratio (95% CI) | P-value
Non-adherence | Adherence
(n=88) (n=167)
N (%) N (%)
Types of TB PTB (+) 41 (32.3) 86 (67.7) 0.79 (0.34-1.83) 0.584
EPTB 31 (35.6) 56 (64.4) 1.01 (0.42-2.43) 0.983
PTB (-) 16 (39) 25 (61) |
Patient Category | New 70 (32.3) 147 (67.7) 0.58 (0.27-1.28) 0.179
Relapse 18 (47.4) 20 (52.6) |
Chronic lliness Yes 20 (37) 34 (63) 1.04 (0.51-2.14) 0913
No 68 (33.8) 133 (66.2) |
Smoker/Shisha Yes 30 (77) 9 (23) 3.49 (1.13-10.74) 0.029%*
No 58 (26.9) 158 (73.1) |
Tobacco Yes 22 (84.6) 4 (15.4) 4.15 (1.11-15.52) 0.034%*
No 66 (28.8) 163 (71.2) |
Chad Yes 14 (87.5) 2 (12.5) 2.13 (0.34-13.33) 0.42
No 74 (31) 165 (69) |
Knowledge Poor 38 (51.4) 36 (48.6) 1.77 (0.9-3.48) 0.1
Good 12 (27.3) 32 (72.7) 1.28 (0.58-2.81) 0.541
Fair 38 (27.7) 99 (72.3) |

Note: *Statistically Significant.

Table 4 Binary Logistic Regression Estimates the Health Facility and Treatment Related Factors Associated of Non-Adherence Anti-
Tuberculosis Treatment During COVID-19 Pandemic in Somalia (N=255)

Variables Category Anti-TB Treatment Adherence | Odds Ratio (95% CI) | P-value
Non-adherence | Adherence
(n=88) (n=167)
N (%) N (%)
Collector Self 55 (32.2) 116 (67.8) 0.68 (0.38-1.24) 0.214
Treatment Supporter | 33 (39.3) 51 (60.7) |
Time of collecting Treatment Once a week 25 (38.1) 39 (60.9) 0 0.998
Twice a week 10 (28.6) 25 (71.4) 0 0.998
Once every 2 weeks | 50 (32.7) 103 (67.3) 0 0.998
Once a month 3 (100) 0 (0) |
(Continued)
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Table 4 (Continued).

Variables Category Anti-TB Treatment Adherence | Odds Ratio (95% CI) | P-value
Non-adherence | Adherence
(n=88) (n=167)
N (%) N (%)
Waiting of the service <30 Minutes 72 (33.3) 144 (66.7) |
<30 Minutes 16 (41) 23 (59) 0.99 (0.45-2.18) 0.975
Distance of Health Facility Within Tkm 14 (24.6) 43 (75.4) 0.44 (0.21-0.94) 0.033*
>10km 7 (35) 13 (65) 1.13 (0.39-3.24) 0.819
2-9km 67 (37.6) 111 (62.4) |
Attitude of Health care provider | Very Friendly 4 (21.1) 15 (78.9) 0.24 (0.06-0.88) 0.031*
Friendly 59 (32.6) 122 (67.4) 0.45 (0.22-0.9) 0.023*
Unfriendly 1 (33.3) 2 (66.7) 0.37 (0.03-5.16) 0.457
Indifferent 24 (46.2) 28 (53.8) |
Treatment Phase Continuous 64 (43.5) 83 (56.5) 3.2 (1.75-5.84) <0.001*
Intensive 24 (22.2) 84 (77.8) |
Other Treatment Yes 18 (38.3) 29 (61.7) 1.23 (0.59-2.56) 0.58
No 70 (33.6) 138 (66.4) |
Adverse effect of Treatment Yes 49 (40.8) 71 (59.2) 242 (1.344.37) 0.003*
No 39 (28.9) 96 (71.1) |

Note: *Statistically Significant.

logistic regression analysis revealed several statistically significant associations with non-adherence, including age,
employment status, smoking or shisha use, tobacco use, distance to the health facility, attitude of healthcare providers,
treatment phase, and adverse effects of treatment.

The COVID-19 pandemic has caused significant disruption to healthcare systems worldwide, leading to the cancella-
tion of routine services and emphasizing the importance of physical distancing measures, which have profound effects on
tuberculosis (TB) service provision.'> This situation is similar to the Ebola outbreak in Liberia, where a decrease in case
notifications and a decline in the tuberculosis (TB) treatment success rate from 80% to 69%, with a subsequent increase
to 77% post-Ebola, underscoring the significant impact on TB treatment outcomes.'®

The prevalence of non-adherence to anti-TB drugs was approximately 34.5% among patients attending a tuberculosis
treatment center in Mogadishu, Somalia. Prior to this report, no other published study was found, to the best of our
knowledge, that reported on the impact of the COVD-19 pandemic on anti-TB treatment, especially in resource-
constrained countries, and there were only predictions and concerns. However, other studies carried out in neighboring
countries before the pandemic, including studies from Ethiopia, reported 24.5% non-adherence to anti-tuberculosis
medications, which is lower than the 34.5% recorded in this study.'” Other studies in Kenya and China were slightly
similar, with 35% and 33.6% non- adherence to anti-tuberculosis medication, respectively.'®!® The variation in the
prevalence of non-adherence in these studies may be attributed to different study periods, designs, and settings.

Forgetting medication and collection time, feeling well, experiencing side effects, and fear of contracting COVID-19
were the primary reasons for non-adherence to anti-TB drugs among patients with TB in the current study. Different

studies in northwest Ethiopia and Baringo Kenya revealed that forgetting medication was the major reason for TB
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treatment resulting in interruption/ non-adherence.’®*' Studies from Indonesia and Uganda reported that feeling better
with accompanying poor knowledge about the duration of treatment was associated with non-adherence to anti-TB
treatment.”>>* Several studies have reported that drug side effects are the primary reason for patients not taking TB
medication as prescribed, which is related to therapy.'®>*2°

Many socioeconomic and behavioral factors that could increase the spread of coronavirus in Africa are also known to
facilitate the transmission of Mycobacterium tuberculosis, leading to potential delays in seeking care for chronic cough
amid COVID-19 infection.*®

One of the identifiable independent determinants of non-adherence was the age group of 25-34 and 35-45 years old which
was similar to other studies.?’ " In contrast, many other studies have shown that older age is significantly associated with non-
adherence to anti-tuberculosis treatment.>'? A study conducted in Bandung, Indonesia, and Sub-Saharan Africa observed no
variation across different age groups.**>* The decreased adherence to anti-tuberculosis medication among younger indivi-
duals during the COVID-19 pandemic may be attributed to experiencing COVID-19 themselves or being busy with caregiving
responsibilities for sick parents at home who became ill with COVID-19. Consequently, they may have missed their scheduled
medication intake or neglected to ingest prescribed drugs. Therefore, this requires consideration from the tuberculosis (TB)
program during the pandemic in developing countries, particularly Africa.

Our analysis showed that unemployment was associated with non-adherence to TB treatment among TB patients,
similar to studies in Uzbekistan and Russia.’*~° Conversely, another study in Sri Lanka showed that patients who were
unemployed or home bound had a greater level of adherence to anti-TB treatment than skilled or unskilled laborers.>’

Furthermore, smoking (shisha and/or tobacco) has been identified as a factor associated with non-adherence to tuberculosis
treatment. The results of this study indicate that smoking is an individual behavioral factor linked to non-adherence to TB
treatment. This finding aligns with studies conducted in other developing countries.*®*° This could be attributed to the
different types of smokers believing that persistent coughing is solely a result of their smoking habits and could also be
mistaken for COVID-19 illness that may worsen, subsequently leading to non-adherence to anti-TB medications.

This study found that living within a short distance from the health facility (within 1 kilometer) was associated with non-
adherence to tuberculosis treatment. A similar study conducted in an urban Ugandan population revealed that while the
distance between a patient’s home and the TB treatment facility lacked a significant correlation with overall unfavorable
treatment outcomes, it was associated with an increased likelihood of mortality and a decreased likelihood of loss to follow-
up.*' On the contrary, another study showed that patients living more than 10 kilometers away from a primary healthcare
center are at an increased risk of discontinuing treatment, which can lead to the development of treatment failure.*> Moreover,
this study found that a friendly attitude of healthcare providers contributes to patient non-adherence to treatment. According to
a study conducted in Addis Ababa among patients who missed follow-up, healthcare providers were perceived as showing
disrespect towards their patients and displaying reduced commitment to their profession.*> A significant contributor to non-
adherence to TB medication was the poor relationship between healthcare providers and patients, characterized by commu-
nication gaps.** These findings suggest that patients living within 1 kilometer a tuberculosis center facility and receiving very
friendly care are more likely to result in non-adherence. No previous studies have reported these findings; in contrast, other
studies reported that poor communication between healthcare provider-patient and distance from health center were associated
frequently with non-adherence to anti-tuberculosis treatment.*243!-33-383% The ynexpected finding that friendly services and
proximity to the clinic contributed to non-adherence may stem from patients underestimating the importance of strict
medication adherence due to a false sense of security, compounded by pandemic-related behavior changes where patients,
despite easy access, might have avoided the clinic or reduced adherence. This highlights the importance of TB control
programs in improving treatment adherence among those receiving friendly care and living closer to facilities during the
pandemic.

This study observed that the continuation phase of anti-tuberculosis therapy was associated with non-adherence
during the COVID-19 pandemic, which is in agreement with studies conducted in the North Gondar Zone, Northwest
Ethiopia, and Kassala State, Sudan.?>*> A possible explanation could be that patients in the continuation phase may
experience improved signs and symptoms of the disease and, as a result, may become reluctant to take their medications
in addition to fear of contracting COVID-19. In this study, side effects were also found to be a significant factor
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contributing to non-adherence to anti-TB treatment. This finding is similar to that of other studies that have established an
association between side effects following TB treatment and non-adherence to TB treatment,'%234

The results indicate that the proportion of non-adherence posed a significant obstacle to achieving the targets set out
in the Sustainable Development Goals (SDGs) and the End TB strategy, with deadlines of 2030 and 2035, respectively.*’
This study underscores the need for tailored interventions to address non- adherence to anti-TB medication during
pandemic situations. Strategies to mitigate the impact of forgetting medication, address patient perceptions of wellness,
manage side effects, alleviate COVID-19-related fears, and improve all determinants are essential for enhancing
adherence among TB patients during similar crises.

One of the limitations of this study is its relatively short time frame (June 15 to July 30, 2020). While this period was
sufficient to produce a snapshot of medication adherence and some of the factors associated with it during the first wave
of the COVID-19 pandemic, adherence behaviors themselves may vary over longer time periods. This could have been
better understood if the study period had been more extensive and might have modified the findings. The sampling in this
study was convenience-based, and data collection was challenging during the pandemic, which could create selection
bias and impact generalizability.

Further research is necessary to explore the long-term implications of non-adherence to anti-TB medication, and to
develop and evaluate targeted interventions to improve adherence in similar crisis situations. Collaboration between
public health authorities, healthcare providers, and community organizations is essential for implementing and evaluating
the effectiveness of such interventions.

Conclusion

This study highlights the substantial rate of non-adherence to anti-TB medications during the first wave of the COVID-19
pandemic in Mogadishu, Somalia. The first wave of the COVID-19 lockdown presented numerous challenges for patients
receiving TB treatment, leading to non-adherence to anti-TB drugs. Forgetting medication, feeling well, experiencing
side effects, and the implications of the COVID-19 pandemic were among the primary reasons for non-adherence. The
associations revealed by the logistic regression analysis provide valuable insights for targeting interventions to improve
adherence. To address these challenges, patient-centered interventions, such as enhanced education on adherence,
management of side effects, digital reminders, and strengthened healthcare responses during crises, are recommended
to ensure continuous TB treatment and prevent drug resistance.

Abbreviations
TB, tuberculosis; COVID-19, coronavirus disease of 2019; MMAS-8, morisky medication adherence scale-8; MDR-TB,
multidrug resistant tuberculosis.
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