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Abstract

Background

Tuberculosis is a global public health problem. One of the overarching dilemmas and chal-
lenges facing most tuberculosis program is non-adherence to treatment. However, in Ethio-
pia there are few studies with variable and inconsistent findings regarding non-adherence to
treatment for tuberculosis.

Methods

This systematic review and meta-analysis was conducted to determine the prevalence of
non-adherence to tuberculosis treatment and its determinants in Ethiopia. Biomedical data-
bases including PubMed, Google Scholar, Science Direct, HINARI, EMBASE and Cochrane
Library were systematically and comprehensively searched. To estimate the pooled preva-
lence, studies reporting the prevalence of adherence or non-adherence to tuberculosis
treatment and its determinants were included. Data were extracted using a standardized
data extraction tool prepared in Microsoft Excel and transferred to STATA/se version-14 sta-
tistical software for further analyses. To assess heterogeneity, the Cochrane Q test statistics
and F test were performed. Since the included studies exhibited high heterogeneity, a ran-
dom effects model meta- analysis was used to estimate the pooled prevalence of non-
adherence to tuberculosis treatment. Finally, the association between determinant factors
and non-adherence to tuberculosis treatment was assessed.

Results

The result of 13 studies revealed that the pooled prevalence of non-adherence to tuberculo-
sis treatment in Ethiopia was found to be 21.29% (95% CI: 15.75, 26.68). In the subgroup
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analysis, the highest prevalence was observed in Southern Nations and Nationalities of
Ethiopia, 23.61% (95% CI: 21.05, 26.17) whereas the lowest prevalence was observed in
Amhara region, 10.0% (95% Cl: 6.48, 13.17.0;). Forgetfulness (OR = 3.22, 95% Cl = 2.28,
4.53), fear side effect of the drugs (OR = 1.93, 95% CI = 1.37, 2.74), waiting time > 1 hour
during service (OR =4.88, 95% Cl = 3.44, 6.91) and feeling distance to health institution is
long (OR =5.35, 95% Cl = 4.00, 7.16) were found to be determinants of non-adherence to
tuberculosis treatment.

Conclusion

In this meta-analysis, the pooled prevalence of non-adherence to tuberculosis treatment in
Ethiopia was high. Forgetfulness, fear of side effect of the drugs, long waiting time (>1 hour)
during service and feeling distance to health institution is long were the main risk factors for
non-adherence to tuberculosis treatment in Ethiopia. Early monitoring of the side effects
and other reasons which account for missing medication may increase medication adher-
ence in patients with tuberculosis in Ethiopia.

Background

Tuberculosis (TB) is a communicable disease caused by the bacillus Mycobacterium tuberculosis.
It usually affects the lungs (pulmonary TB) and transmitted when people who are sick with pul-
monary TB expel bacteria into the air, but can also affect other sites (extra pulmonary TB) [1].

TB is a global public health problem; approximately one third of the world population is
infected by Tubercle bacilli and at risk of developing active disease [2]. In 2016, globally there
were an estimated 10-4 million new cases of tuberculosis, and 600 000 new cases with resis-
tance to Rifampicin (the most powerful first-line drug) [3]. Ninety percent of total TB cases
and deaths occur in the developing world. Among those, 75% of cases are in the most econom-
ically productive age group [4].

According to the World Health Organization (WHO) TB control report, among the world’s
22 high-burden TB countries, Ethiopia ranks seventh [5]. Agreeing to the ministry of health,
TB is the second cause of death after malaria, the third cause of hospital admissions and a
main reason of morbidity in Ethiopia. The expected TB incidence in Ethiopia was 261/100,000
inhabitants in 2011. In Ethiopia, almost 50-60% of people living with HIV and 10% HIV-nega-
tive people have life-time risk of developing TB [6, 7].

Worldwide, the implementation of Directly Observed Treatment (DOT) has been related
to decreased rate of treatment failure, relapse and drug resistance. However, its influence on
decreasing TB incidence has been inadequate by non-compliance to DOT, which happens
when patients do not turn up for treatment at health facility or community DOT points [8].
According to the WHO’s report on worldwide plan to halt TB, poor treatment has been caused
by evolution of Mycobacterium tuberculosis strains that do not respond to treatment with stan-
dard first line combination of anti-TB medicines, resulting in the emergence of multi drug
resistance TB (MDR-TB) in almost every country of the world [5]. One of the overarching
dilemmas and challenges facing most TB program’s is a patient that does not complete TB
treatment for one reason or another [9].

There is an unfavorable magnitude of poor adherence to treatment of chronic diseases
including TB in the world [10]. However, greater than 90% of patients with TB are expected to
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adhere the treatment in order to facilitate cure. Poor adherence to treatment results failure of
cure which increases the risk of development of drug resistant strains, spread of TB in the com-
munity and this in turn increases morbidity and mortality [11, 12].

Although many national and international efforts have been implemented against TB pre-
vention and control, still patients are failing to complete their treatment to declare cure even
with execution of globally recommended strategy (DOT) in almost all parts of the WHO
regions [13-15]. According to the current WHO report, throughout the world, significant TB
patients have not recovered after several treatments. Some of obstacles are defaulting from
treatment, relapsing after completion of the treatment and developing MDR-TB among
retreatment cases [16].

In developing countries, particularly, there are many factors affecting adherence to TB
treatment as evidenced from a variety of literatures. Age, lack of treatment support from fam-
ily, extreme illness, far distance, lack of access to formal health services, traditional beliefs lead-
ing to self-treatment, low income, lack of social support, drug side effects, pill burden, lack of
food, stigma with lack of disclosure, and lack of adequate communication with health profes-
sionals were some of the documented factors [5, 17-21].

In Ethiopia, different studies have been conducted to determine the prevalence and deter-
minants of non-adherence to TB medications [22-34]. Those studies reported that the preva-
lence of non-adherence among TB patients ranging from 8.4% to 55.8%. This is higher than
the WHO recommendation of less than 10% [35]. Variable and inconsistent prevalence and
determinants of non-adherence were observed in the reported studies. Therefore, this system-
atic review and meta-analysis aimed to estimate the pooled prevalence of non-adherence to TB
treatment and its determinants in Ethiopia. A better understanding of the magnitude and rea-
sons for non-adherence to TB treatment will help in planning and implementing future strate-
gies for the control of the disease.

Methods
Data sources and search strategy

Studies reporting the prevalence of non-adherence to TB treatment in Ethiopia were systemat-
ically and comprehensively searched using biomedical databases; PubMed, Google Scholar,
Science Direct, HINARI, EMBASE and Cochrane Library according to Preferred Reporting
Items for Systematic Reviews and Meta-analysis (PRISMA) guideline [36].

All published and unpublished original articles with epidemiological data on the prevalence
and associated factors of adherence or non-adherence to TB treatment conducted in Ethiopia
from 1980 to February 2018 were included in this review. Manual searches for additional rele-
vant studies using references from retrieved articles were also performed. Studies were
searched by using the following keywords separately or in combination: “Tuberculosis”,
“Adherence to TB medication”, “Non-adherence to TB medication”, “Ethiopia”, “Prevalence”
and “Associated factors”. The search terms were used separately and in combination using
Boolean operators like “OR” or “AND” (S1 File).

Inclusion criteria

Studies which fulfilled the following criteria were included after systematically reviewing the
content of the manuscripts.

Publication type: journal articles, master’s thesis and dissertations

Setting: community or institutional based studies in different regions of Ethiopia
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Participants: people of all ages, regardless of their sex and occupation.
Language: articles published in English language.

Study design: studies that assessed the prevalence and associated factors of non-adherence to
TB medications.

Study area and period: only studies conducted in Ethiopia from 1980 to February 2018 were
included in the review.

Exclusion criteria

« Conference abstracts
o Articles which assessed non-adherence to TB treatment among people living with HIV only

o Articles with incomplete information, methodological problems or no full text available
were also excluded, because this may limit the analyses.

Data extraction and quality assessment

The data extraction was done by two investigators independently using Microsoft Excel with a
tool. This tool included information on the author, year of publication, region, study design,
sample size, included participants, and number of patients with non-adherence treatment, TB
prevalence rates and risk factors significantly related to non-adherence in TB patients.

Among the articles identified, titles and abstracts were reviewed to retrieve studies on the
prevalence of non-adherence to TB treatment. Articles found relevant by title and abstract
screened for full text review for eligibility. The quality of eligible studies was assessed against
predefined inclusion criteria and the quality assessment tool for cross sectional studies known
as Newcastle-Ottawa Scale [37]. High quality articles were determined if scale score was 6 and
above out of 10. Two investigators conducted the selection, extraction and quality assessment
of articles independently. Inconsistencies between the investigators were solved by discussion
and articles were included after consensus.

Outcome measurement

Anti-TB treatment adherence status was the outcome variable dichotomized as adherent and
non-adherent. A patient belonging to either intensive or continuation phase under new or
retreatment regimen who missed >10% of the total prescribed dose was considered as non-
adherent. For sputum follow up, patients who missed one and more sputum tests were consid-
ered as non-adherent. The primary outcome of this study was the prevalence of non-adherence
to TB treatment. The prevalence was calculated by dividing the number of TB patients who
did not adhere by the total number of study subjects multiplied by 100. The second outcome
considered in this systematic review and meta-analysis was a risk factor that is associated with
non-adherence to TB treatment. For the analysis of the risk factors, we considered and col-
lected risk factors which were mentioned in two or more studies by looking at the two by two
tables of the factors reported in each study. E-mails were sent to the corresponding or first
authors of the studies or abstracts for missing information and a waiting time of 3-4 weeks
were taken for the responses. If there were no responses, we excluded the study or the parame-
ter that was not available.
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Statistical methods, publication bias, heterogeneity and analysis

The necessary information from each original study was extracted by using a format prepared
in Microsoft Excel spreadsheet. Then, the data were transferred into STATA/se version-14 sta-
tistical software for further analyses. For studies which did not present it, a standard error
(SE), was calculated using the formula: SE = 1/p x (1-p)/n in Microsoft excel. The calculated
standard error and prevalence rate of each study was then entered into STATA/se version-14
software to calculate the overall prevalence and its 95% CL

Publication bias and heterogeneity were also assessed. To check publication bias, a funnel
plot, Egger’s and Begg’s tests at 5% significant level were performed. The distribution of studies
and a p-value <0.05 were used to declare publication bias. The heterogeneity of studies was
checked using Cochran’s Q test (P < 0.10 indicated statistically significant heterogeneity) and
I? test statistics (which shows the amount of heterogeneity between studies). A naive categori-
zation of values for I* would not be appropriate for all circumstances, although we would ten-
tatively assign adjectives of low, moderate, and high to I values of 25%, 50%, and 75%
respectively [37]. The test result indicated the presence of significant heterogeneity; as a result,
arandom effects model was used to estimate the Der Simonian and Laird’s pooled effect.

The pooled effect size was computed in the form of prevalence and odds ratio. To minimize
the random variations between the point estimates of the primary study, subgroup analysis
was carried out based on the geographical settings (regions). In addition, to identify the possi-
ble source of heterogeneity, univariate meta regression was performed by considering the sam-
ple size of each study. Furthermore, point prevalence with 95% Cls were presented in forest
plot. In this plot, the size of each box indicates the weight of the study, while each crossed line
refers to 95% CI. To identify possible determinants, pooled effect was articulated in the form
of odds ratio. Sensitivity analysis was also performed to identify the primary determinant of
the pooled result and the main source of heterogeneity.

Results
Literature searches and selection

We identified 354 articles in the electronic search databases of MEDLINE/PubMed, Google
Scholar, Science Direct, HINARI, EMBASE, Cochrane Library and reference lists of previous
relevant studies to identify more related literatures in the initial screening. From these, 126 rec-
ords remained after removing duplication. After assessing and screening the titles and
abstracts, 53 records were excluded. We assessed the full texts of 32 remaining records for eli-
gibility, and 19 records were further excluded for not fulfilling the inclusion criteria. Finally,

13 of the retrieved studies were included in the meta-analyses [22-34] (Fig 1).

Characteristics of the original articles

Table 1 summarizes the characteristics of 13 original articles included in this systematic review
and meta-analysis. Twelve of 13 articles were cross sectional studies and one was prospective
cohort study design conducted in Ethiopian TB patients [38]. Sample size ranged from 24 in
Tercha District Hospital in South Ethiopia [26] to 404 in Hosanna Zonal Hospital in Hadiya
zone of the southern region of Ethiopia [38]. All studies were carried out between 2007 and
2017. A total of 2797 Ethiopian TB patients were included to estimate the pooled prevalence of
non-adherence to anti TB medication in the present meta-analysis. The studies were con-
ducted in different regions of the country: Amhara [28], Tigray [22, 29, 30, 32], Oromia [24,
33, 34] and Southern Nations and Nationalities of Ethiopia [23, 25-27, 31].
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Fig 1. Flow chart diagram describing selection of studies for the systematic review and meta-analysis of prevalence and determinants of non-adherence to anti TB

medication in Ethiopia, 2018.

https://doi.org/10.1371/journal.pone.0210422.9001

Meta-analysis

Thirteen studies were included for the analysis to determine the prevalence of non-adherence
to anti TB medication. The overall pooled prevalence was found to be 21.29% (15.75, 26.83)
(Fig 2). The test statistic showed a high heterogeneity among the studies (I* = 92.9%,
p<0.001). As a result, random effects model was used to estimate the Der Simonian and
Laird’s pooled effect.

We assessed publication bias by looking at the funnel plot for symmetry by visual inspec-
tion (Fig 3). The funnel plot appeared quite symmetrical and showed no publication bias. The
Egger weighted regression (p = 0.103) and Begg rank correlation test (p = 0.428) also revealed
evidence of no publication bias.

In addition, in this meta-analysis, we preformed subgroup analyses based on the geographi-
cal setting (region of the country) of the studies. The pooled prevalence estimate of non-adher-
ence to anti TB treatment was highest in the Southern Nations and Nationalities of Ethiopia,
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Table 1. Summary of included studies evaluating the prevalence and risk factors of non-adherence to anti TB medication in Ethiopia.

Author, Year

Nezenga ZS et al, 2013
Woimo TT et al, 2017
Adane AA etal, 2013
Kebede A et al, 2012
Getachew et al, 2015
Yusuf KO et al, 2015
Daksa et al, 2016
Tesfahuneygn et al, 2015
Gubie AA etal, 2017
Shargie EB et al, 2007
Eticha T et al, 2014
Ahmed Yasin et al, 2014
Kiros YK et al, 2014

Study design
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cohort
Cross-sectional
Cross-sectional

Cross-sectional

Region Sample size Response rate (%) Prevalence (95% CI) Quality score
SNNP 531 95.5 26.00 (22.18, 29.82) 5
SNNP 271 96.3 24.50 (19.28, 29.72) 7
Ambhara 280 99.6 10.00 (6.48, 13.52) 6
SNNP 24 100 20.80 (4.56, 37.04 7
Tigray 162 95 18.00 (11.93, 24.07 5
Oromia 126 72.2 29.67 (20.28, 39.06) 7
Oromia 67 100 12.00 (4.22, 19.78) 7
Tigray 200 100 11.50 (7.08, 15.92) 7
SNNP 281 96.4 24.70 (19.57, 29.83 5
SNNP 404 97.8 20.00 (16.04, 23.96) 6
Tigray 120 100 55.80 (46.91, 64.69) 7
Oromia 53 100 20.70 (9.79, 31.61) 7
Tigray 278 98 8.40 (5.10, 11.70 5

Abbreviations: SNNP Southern Nations Nationalities and Peoples, TB Tuberculosis, CI Confidence Interval

https://doi.org/10.1371/journal.pone.0210422.t001

23.61% (95% CI: 21.05, 26.17), followed by Tigray region with a prevalence of 22.87% (95%CI:
8.27,37.46) and the least was in Amhara region, 10.0% (95% CI: 6.48, 13.17.0) (Fig 4).

Risk factor analysis

The risk/associated factors for tuberculosis non-adherence were heterogeneous. Eight of stud-
ies included a discussion of risk factors associated with non-adherence. The remaining five
studies did not incorporate risk factor analysis. These risk factors frequently discussed in the
majority of the studies were employment status, educational status, relationship with health
workers, proper counseling, means of transportation, forgetfulness, fear of side effect of the
drug, long waiting time in health institutions and feeling distance to health institution is long.
A number of studies concluded that non-formal education increases the risk of non-adherence
to TB treatment [25, 27, 33, 34]. Poor knowledge and poor counseling services were also
reported as factors associated with non-adherence to TB treatment [22, 25, 33]. On the con-
trary, good relationship with care providers was reported as a low risk factor for non-adher-
ence to TB [23, 25, 33, 34]. Being farmer and transportation on foot to health institutions were
reported as increased risk factors for non-adherence to anti TB treatment [23, 25, 30]. We
were able to perform a meta-analysis on four of the risk factors. The pooled odds ratios ranged
from 1.93 (fear of side effect of the drug) to 5.35 (distance to health institution).

Forgetfulness and non-adherence of anti TB treatment

This review assessed the association between forgetfulness of the patients with non-adherence
to anti TB medication. The pooled regression analysis of four studies [22, 23, 27, 28] showed a
higher risk of non-adherence to TB medication among those who forget to take their medica-
tion, OR = 3.22 (95% CI = 2.28, 4.53). The studies included in this analysis were heterogeneous
as evidenced by I” (I* = 95.8%, p<0.001) and non-significant publication bias (p-

value = 0.790) (Fig 5A).

Fear of side effect of the drug and non-adherence of anti TB medication

In this subcategory analysis, five articles were included [23, 25, 28-30]. Those studies showed a
statistically significant association of fear of side effect of drug with non-adherence of anti TB

PLOS ONE | https://doi.org/10.1371/journal.pone.0210422 January 10, 2019

7/15


https://doi.org/10.1371/journal.pone.0210422.t001
https://doi.org/10.1371/journal.pone.0210422

®PLOS | one

Prevalence and determinants of anti-tuberculosis treatment non-adherence in Ethiopia

Study
ID
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Daksa et al (2016)
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Fig 2. Forest plot depicting the pooled prevalence of non-adherence to anti TB medication in Ethiopia.

https://doi.org/10.1371/journal.pone.0210422.9002

medication, having higher risk of non-adherence among those who fear side effect of the drugs
OR =1.93 (95% CI = 1.37, 2.74). The studies included in this analysis were heterogeneous as evi-
denced by I (I* = 92.9%, p<0.001) and there was no publication bias as indicated by the Egger’s
regression test (p-value = 0.076). Therefore, a random effects model was used to estimate the
effect of fear of side effect of the drug and non-adherence of anti TB medication (Fig 5B).

Association between long waiting time (>1 hour) in health institutions and
non-adherence to anti TB treatment

Four studies were included in this category of meta-analysis [22, 23, 25, 30]. The final pooled
Meta regression analysis showed statistically significant difference between long waiting time
(>1 hour) in health institutions and non-adherence to anti TB treatment, OR = 4.88 (95%

CI = 3.44, 6.91). High heterogeneity was observed in this category of meta-analysis, I* = 92.1%,
p<0.001. However, the test for publication bias using the Egger’s test showed non-statistical
significant publication bias, p-value = 0.223 (Fig 5C).
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Fig 3. Funnel plot to assess publication bias for non-adherence to anti TB treatment in Ethiopia.

https://doi.org/10.1371/journal.pone.0210422.9003

Association between feeling distance to health institution is long and non-
adherence to anti TB treatment

In this subcategory analysis, six articles were included [22, 23, 27, 30, 33]. The pooled meta
regression analysis showed that there was statistically significant difference in the occurrence
of non-adherence to anti TB treatment among those who feel distance to health institution is
long, OR = 5.35 (95% CI = 4.00, 7.16)). The studies included in this analysis were heteroge-
neous as evidenced by (I” = 89.9%, p<0.001) and there was no publication bias as indicated by
the Egger’s regression test (p-value = 0.699). Therefore, a random effects model was used to
estimate the association between feeling distance to health institution is long and non-adher-
ence to Anti TB treatment (Fig 5D)

Discussion

Data containing 2797 Ethiopian TB patients were included in the present study. A total of 13
studies were included in the meta-analysis. The study assessed the prevalence of anti TB drug
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publication %
Author year ES (95% CI) Weight
SNNPR -
Nezenga ZS et al 2013 - 26.00 (22.18,2982) 8.46
Woimo TT et al 2017 - 2450 (19.28,29.72) 8.18
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1
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Getachew et al. 2015 —-r 18.00 (11.93,2407) 798
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Fig 4. Forest plot depicting subgroup analysis of non-adherence to anti TB medication in Ethiopia according to the location of the studies assessed.
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non-adherence and its determinants among TB patients attending Ethiopian health
institutions.

Frequently used definition of non-adherence is a patient who had missed 10% or more of
the total prescribed doses of TB drugs, even if it is recommended that every TB patient should
adhere to anti-TB medication by following the DOTS strategy [1]. Non-adherence to anti-TB
treatment might lead to an increased risk of drug resistance and a prolonged infectiousness, in
addition to relapse and death. Thus, data obtained from this review is essential for planning,
implementing and evaluating advocacy, communication and social mobilization work [39].

The finding from this study showed that 21.29% of TB patients did not adhere to anti TB
drugs. Regional variation in non-adherence to anti TB medication was observed, the highest
prevalence of non-adherence (18.25%) was reported in Southern Nations and Nationalities of
Ethiopia, 23.61% followed by Tigray region with a prevalence of 22.87% and the least was in
Ambhara studies 10.0%. This can be plausibly explained by the fact that though life in Amhara
farming society is hard, many Amhara’s took medication appropriately since they do not want
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Fig 5. Forest plot depicting pooled odds ratio (log scale) of the associations between non-adherence to Anti TB medication and its purported determinants (A:
forgetfulness B: fear of side effect of drugs C: long waiting time in health institution D: feeling distance to health institution is long).
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to look ill in front of their families and friends for their better survival. Moreover, resource-
limited settings present unique challenges to Anti TB medication adherence. A multitude of
structural barriers prevent access to health care and the regular supply of anti-TB drugs. These
include the cost of medical care, drugs, and the difficulty of making follow-up appointments
due to long distances, family responsibilities and the prohibitive cost of transportation across
regions.

This finding is lower compared to the finding from studies conducted in Tertiary health
institution in South East Nigeria, in Sub-Saharan Africa and in South Ethiopia where non-
adherence to anti TB drug was reported to be 24.2%, 40% and 24.5% respectively [24, 25, 40].
However, these rates are higher than the WHO recommendation of less than 10% [35]. This
dissimilarity might be due to socio-cultural differences, variability in TB patient risk factor dis-
tribution, and the difference in health service accessibility.

Random effects model was used in our systematic review and meta-analysis, bearing in
mind the chances of substantial heterogeneity between studies which were confirmed with the
Q test. The pooled prevalence of subgroup analysis revealed clear differences on the prevalence
of non-adherence among the regions: Southern Nations and Nationalities of Ethiopia studies
reported high prevalence of non-adherence to anti TB treatment followed by Tigray region
studies. This discrepancy might be due to the methodological, socio demographic and eco-
nomic differences between the regions.

It is important to remind that participants were evaluated through self-reported records
that measured non-adherence to TB treatment, rather than gold-standard diagnostic clinical
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interviews in inferring the results of this systematic review and meta-analysis. In addition,
even if each self-report measures of non-adherence to TB treatment have limitations, there is
indication that among TB patients the lack of anonymity in formal screening assessments may
compromise precise assessment of sensitive personal information. Resource-limited settings
present unique challenges to anti-TB adherence [18, 19, 21, 33, 41].

Different physical barriers prevent access to health care and the regular supply of anti TB
drugs.

Our study have shown that among the Ethiopian TB patients, forgetfulness, fear of side
effect of the drug, long waiting time in health institutions and feeling distance to health institu-
tion is long were the most significant factors predicting non-adherence which is consistent
with earlier studies [42-45].

Our systematic review identified various risk factors associated with non-adherence to anti
TB treatment. Most of the factors associated with treatment non-adherence are those related
to physical access to health-care services: distance from home to treatment center, employ-
ment status, rural residence and a need to use public transport for ambulatory care. In other
settings, risk factors such as knowledge about anti TB treatment duration, educational status,
poor patient-health provider communication, and medication side effects were reported to
have been associated with anti TB treatment non-adherence. This is may be due to less under-
standing about the disease relapse, resistance and treatment failure in less educated patients.
Currently, in Ethiopia, TB treatment is being provided freely at the community, grass root
level. However, some patients still questioned the accessibility of TB related services.

Similarly, study conducted in India and Namibia reported that the non-adherence to TB
treatment was significantly higher among those who were less educated, unskilled worker, low
family income and lower-class family. This may be due to less understanding about the disease
relapse, resistance and treatment failure in less educated patients [8, 46]. In this study, forget-
fulness showed a significant association with non-adherence to TB treatment. An increment in
the overall patient forgetfulness has a positive effect on patient non-adherence to TB treatment.
This is consistent with the previous studies in different regions of Ethiopia [26, 41, 47]. This
problem may be related to older age which is related with encephalopathy or dementia. From
this study long waiting time in health institutions and feeling distance to health institution is
long were the main reasons for non-adherence as in line with study done in Peru and Russia
in which distance was the main reason for non-adherence followed by feeling better and lack
of family support [48, 49]. TB treatment is provided as per DOT principle in Ethiopia, which is
difficult for patients to collect their medication every day from the clinics [7]. This suggests
that distance from the clinic might be the main barrier for adherence in TB patients. as
reported from a study in Southern Ethiopia, side effects of the drugs is also an important rea-
son for anti TB drug non-adherence among TB patients [25]. Whilst the likelihood of not
adhering to anti TB drugs among TB patients with side effects of the drugs is almost twice to
those without the side effects. This finding is in line with previous reports of studies carried
out in Tigray, Northern Ethiopia, where side effects of TB drugs was one of the main reasons
for non-adherence among TB patients [30, 32].

Limitations of the study

The main limitation of this study was that the data were derived from studies that used differ-
ent screening methods, the prevalence of non-adherence to anti TB medication could not be
precisely determined. Second, all of the studies included in this review were cross-sectional in
design; it neither represents seasonal variation of non-adherence outcomes nor establishes
causal relationship. In addition, only articles published in English language were considered to
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include in this review. It should also be noted that some of the studies included in this review
had a small sample size which could affect the estimated report.

Conclusion

In this meta-analysis, studies revealed that the prevalence of non-adherence to anti-TB drugs
among TB patients in Ethiopia was relatively high. Forgetfulness, fear of side effect of the drug,
long waiting time in health institutions and feeling distance to health institution is long were
significant determinants of non-adherence to anti-TB drugs. Therefore, based on our findings,
we recommend that policies should be developed to strengthen the treatment management of
TB patients. Where possible, decentralization of DOTS service to lower level of health facility
structure should be prioritized.Moreover, side effects and other reasons which account for
missing medication should be monitored early so that patients will adhere more to their
medications.
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