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Abstract
Background: Treatment success rate and loss to follow-up (LTFU) in patient with tuberculosis (TB) are a great concern in Ethiopia.
However, available information is inadequate to assess the magnitude of LTFU and its predictors in geographically remote regions
of Ethiopia.
Objectives: The current study aimed at assessing the survival status and predictors of LTFU among adult patients with tuberculosis
registered in TB treatment and care center in public health institutions of Sheka Zone, South-West Ethiopia.
Methods: A facility-based, retrospective cohort study was conducted from 01 to 30 August 2016. The LTFU was defined as patient with
tuberculosis under follow-up being lost before treatment initiation or treatment interruption for two or more successive months.
Kaplan-Meir curve and Cox proportional hazard model were fitted to determine survival time and predictors with survival status,
respectively.
Results: A total of 1319 patients with tuberculosis were followed up for a total of 7056.87 months from treatment initiation to outcomes. Of these, 117 (8.9%) patients were lost. The survival status at the completion of the intensive and continuation phases was
93.7% and 90%, respectively. Living farther than 10 Km away from the nearest health facility (adjusted odds ratio (AHR) = 4.9, 95%
confidence interval (CI): 3.02 - 12.50) and not being adhered to anti-retroviral therapy (AHR = 5.3, 95%CI: 1.63 - 8.12) were significantly
associated with LTFU.
Conclusions: Significant TB patient LTFU was observed during the first two months of treatment and care. LTFU was high in patients
not adhered to antiretroviral therapy (ART) and living far.

Keywords: Loss to Follow-up, Survival Status of Patient with TB, Tuberculosis, Ethiopia

1. Background
Although effective treatment is available for years, tuberculosis (TB) is still a foremost global health problem
(1). By 2016, about 10.4 million novel cases and 1.5 million
life losses were attributable to TB (1, 2). Despite being the
home for around 25% of universally registered cases of TB,
sub-Saharan Africa carries a much exceeding share of TB related deaths (40%), TB/HIV co-infections (72%), and TB/HIV
deaths (80%); and relatively lowered coverage and worth of
TB prevention, care, and treatment programs in Africa are
among the many reasons for it (3). Developing countries
have a share of 95% of cases and 99% of deaths (4). Ethiopia
with 22 high TB burden countries, accounts for nearly 80%
of all worldwide TB load and is ranked the 10th globally
and the 4th in Africa (1, 2, 5). There were an estimated

30000 mortalities per year and higher than 80 TB-related
deaths daily, excluding HIV-related deaths in Ethiopia during the same period (6, 7). Furthermore, Ethiopia is among
the 27 countries with high burdens of multidrug-resistant
TB (MDR-TB). According to the findings of a recent metaanalysis, the estimate of MDR-TB among new and previously treated patients was 2% and 15%, respectively (8). Although the rural part of Ethiopia shares about 85% of TB
cases, the treatment outcomes of TB in physically inaccessible areas remain undescribed (9). Prior studies on TB in
Ethiopia frequently focused on areas closer to major capital cities (10-12). To scale up TB prevention and control,
the World Health Organization (WHO) recommends the
directly observed treatment short-course (DOTS) strategy
(13), and Ethiopia adopted this since 1991 (14). Accordingly,
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92% of public hospitals and health centers in Ethiopia offer
DOTS (15). The follow-up and care of patients with TB are
based on the diagnosis and link of patients to DOTS clinics and start treatment after classification of TB into one of
the therapeutic categories. Patients receive a combination
of drugs for six to eight months based on the national TB
treatment guidelines. The final outcomes of the TB treatments are classified as cured, treatment completed, treatment failure, died, defaulters, and transferred out. The
loss to follow-up (LTFU) patients with TB is fraught with
problems, predominantly due to MDR-TB (16-18). The LTFU
is defined as patient with TP being under follow-up lost
before treatment initiation or treatment was interrupted
for two or more successive months. Incomplete treatment
poses a substantial public health threat by disease recurrence, increased transmission, and development of resistance to drugs (19). Despite the widespread DOTS services
and the increased participation of health extension workers (HEWs) in TB prevention and control programs, the patients are still failing to complete their treatment to declare treatment complete or cure (20, 21). Following the
2017 WHO report, patients with substantial TB that failed
after a number of treatments; a variety of them reverted
and became re-treatment after completion, and others developed MDR-TB among re-treated cases (22). Partly, the
underlying reason was due to the ones lost to follow-up
among cases with TB. LTFU is defined as a patient with TB
that did not start treatment or whose treatment was interrupted for two or more subsequent months (23). A better
knowledge of the time when patients with TB are LTFU and
factors associated with it are the cornerstones to design
time relevant intervention strategies.

2. Objectives
Therefore, the current study aimed at identifying the
time when patient LTFU occur and investigating the associated factors during TB treatment to reduce the burden of
LTFU during TB treatment.

3. Methods
3.1. Setting, Design and Population
A facility-based, retrospective cohort study was conducted on cases with TB enrolled for TB follow-up from 21
September 2008 to 11 August 2015 in Sheka Zone, Ethiopia,
located at 695 km away from the capital city, Addis Ababa.
The study catchment was 13 public health facilities, of
2

which only seven health centers and one general hospital had functional laboratories for TB sputum smear microscopy during the study period and none was reported
of having X-ray or culture facilities. Diagnosis and treatment of TB were based on Ethiopian National Treatment
guidelines (24); accordingly, patients with symptoms suggestive of pulmonary TB were considered smear-positive
if at least 2 of 3 sputum samples were smear-positive.
Cases with negative sputum smears not responding to
treatment with broad-spectrum antibiotics were taken as
smear-negative pulmonary TB (25), although the diagnosis
of smear-negative and extra pulmonary cases also encompasses clinical judgement.
3.2. Sample Size
All 1319 patients with TB recorded for TB treatment
from 21 September 2008 to 11 August 2015 in Sheka Zone,
Ethiopia were included into the study.
3.3. Study Variables
The major outcome variable was survival status until
a LTFU. In the current study, time until LTFU was defined
as the time between enrollment to the service and LTFU.
LTFU was considered when the patient was lost before initiation or treatment was interrupted for two or more consecutive months. Records of patients registered for TB
follow-up from 21 September 2008 to 11 August 2015 were
reviewed to identify the ones that failed to keep scheduled
appointments for more than 60 days. Death was considered as the death of people on follow-up in the reporting
period due to any causes. A patient was considered cured
when he was initially smear-positive and smear-negative
during the last month of treatment or on at least one preceding occasion. Similarly, a patient that completed a full
course of TB treatment, but did not have sputum that was
smear-negative for acid fast bacilli during the last month
of treatment was considered treatment completer. Failure was declared when a patient was primarily smeared
positive and remained smear-positive at the month five or
later throughout treatment. Transferred patient was the
case transferred to another reporting unit and the treatment outcome was not determined. All patients treated for
TB according to the national TB treatment guidelines from
2008 to 2015 and registered in the TB registry log book with
known treatment outcomes were included in the study. On
the other hand, the patients with unregistered treatment
outcome were excluded from the study.
Data extraction tools were obtained from WHO, national treatment guidelines for TB treatment, and other
similar studies (4, 6, 13, 26, 27).
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3.4. Data Processing and Analysis
Data were transferred to Epi-Data 3.1, and exported to
SPSS version 23 for analysis. LTFU rates were calculated
by summing the number of patients with the event LTFU
throughout the follow-up time divided by a total number of months of follow-up. Survival experiences of patients with TB separated by significant predictor variables
at treatment initiation were compared using the KaplanMeier survival table. The incidence density for LTFUs was
calculated using person months, and days of contribution
to the cohort. Variables with incomplete data were entered
as “missing” and the rate of missing data for all variables
was below 1.2%. Descriptive statistics were used to describe
the frequency, percentage, median, mean, and standard
deviation of the study variables.
Cox proportional hazards and log-linear model were
used to estimate the strength of predictor variables with
survival status of patients with TB on the treatment. Variables with P < 0.25 in the bivariate analysis were included
in a multivariate model. The assumption of proportional
hazards was checked using Schoenfeld residuals. A 95%
confidence interval (CI) and P-value of < 0.05 for multivariate analysis was considered statistically significant.
4. Results
4.1. Baseline Patient Characteristics
From a total of 1452 patients with TB registered in seven
public health centers and one general hospital, 133 patients
were excluded due to undocumented follow-up outcomes.
The rest of 1319 patients with TB were included in the study
by fulfilling the inclusion criteria.
The mean ± standard deviation (SD) of participants
age was 34.24 ± 12.8 years and the median age was 30 (interquartile range (IQR), 22 - 43) (Table 1).
4.2. Survival Status and Follow-up Outcomes of Patients with TB
A total of 1319 patients were followed up for a total of
211706 days (7056.87 months) with a median follow-up time
of 169 days (IQR, 167 - 170) in TB treatment and care from
2008 to 2015. The minimum and maximum follow-up time
was 0 and 626 days, respectively. At the end of observation
period, of the total TB cases registered in TB treatment and
care center 327 (24.8%) were cured, 732 (55.5%) completed
treatment, 37 (2.8%) died, three (0.2%) failed treatment, 117
(8.9%) were LTFU, and 103 (7.8%) were transferred to another
health facility (Table 2).
From the overall LTFUs, the majority of 80 (68.4%) cases
occurred during the intensive phase and grew up to 112
Middle East J Rehabil Health Stud. 2019; 6(1):e84068.

Table 1. Baseline Socio-Demographic and Clinical Characteristics of the Study Participants
Category

No. (%)

Age, y (n = 1319)

≤ 35

814 (61.7)

> 35

505 (38.3)

Gender
Male

776 (58.8)

Female

543 (41.2)

Residence status (n = 1318)
Urban

888 (67.3)

Rural

430 (32.6)

Baseline weight (n = 1319)

≤ 35

8 (0.6)

> 35

1311 (99.4)

Patient category (n = 1319)
New

1143 (86.7)

Relapse

33 (2.5)

Return after default

2 (0.2)

Failure
Transferred in

1 (0.1)
140 (10.6)

Distance, km (n = 1318)

≤ 10

1127 (85.4)

> 10

191 (14.5)

Drug intensive
RHZE

1308 (99.2)

RHZ

11 (0.8)

Drug continuous (n = 1300)
EH
EH and RH
RH

457 (34.6)
35 92.7)
808 (61.3)

CPT provision at enrolment
Yes

208 (90.4)

No

22 (9.6)

Service available within ≤ 10, km (n = 1318)
Yes

1127 (85.5)

No

191 (14.5)

TB type
p/pose

454 (34.4)

p/negative

499 (37.8)

EP

366 (27.7)

Treatment phase (n = 1319)
Intensive
Continuous

173 (13.1)
1146 (86.9)

HIV status (n = 1316)
Reactive

230 (17.5)

Non-reactive

1082 (82.2)

Unscreened

4 (0.3)

ART status (n = 230)
On ART

178 (77.4)

Not on ART

43 (18.7)

Unknown status

9 (3.9)

Abbreviations: ART, antiretroviral therapy; CPT, cotrimoxazole prophylaxis
therapy; HIV, human immunodeficiency virus; TB, tuberculosis.
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Total TB patients registered in seven public
health centers and one district hospital
n = 1452

Excluded due to undocumented
TB follow-up outcomes
n = 133

Cured

Eligible and analyzed

n = 327 (24.8%)

n = 1319

Transfer to other
facility
n = 103 (7.8%)

Treatment
completed

LTFU
n = 117 (8.9%)

n = 732 (55.5%)
Died

Treatment failure

n = 37 (2.8%)

n = 3 (0.2%)

Figure 1. Flowchart showing eligible study participants and treatment outcomes of patients with TB documented in public health facilities, Sheka Zone, South-West Ethiopia,
2008 - 2015. TB = tuberculosis; LTFU = loss to follow-up

Table 2. TB Treatment Outcomes of Patients Over Time
Treatment Year
2009

2010

2011

2012

2013

2014

2015

3 (17.6)

11 (15.7)

63 (26.1)

71 (26.3)

57 (24.4)

61 (34.0)

56 (27.6)

5 (16.7)

327 (24.8)

10 (58.8)

42 (60)

138 (57.3)

145 (53.7)

139 (59.4)

150 (59.1)

95 (46.8)

13 (43.3)

732 (55.5)

1 (5.9)

2 (2.9)

8 (3.3)

8 (2.9.0

1 (0.004)

10 (4.0)

4 (0.02)

3 (0.1)

37 (2.8)

-

-

1 (0.4)

-

1 (0.004)

1 (0.004)

-

-

3 (0.002)

Default

2 (11.8)

10 (14.3)

18 (7.5)

30 (11.1)

10 (4.3)

19 (7.5)

26 (12.8)

2 (6.7)

117 (8.9)

Transferred

1 (5.9)

5 (7.1)

13 (5.4)

16 (5.9)

26 (11.1)

13 (5.1)

22 (10.8)

7 (23.3)

103 (7.8)

17 (100)

70 (100)

241 (100)

270 (100)

234 (100)

254 (100)

203 (100)

30 (100)

1319 (100)

76.4

75.7

83.4

80

83.8

93.1

74.4

60

80.3

Cured
Completed
Died
Failed

Total
Rx success rate

(95.7%) at the end of six months observation period (Table
3).
The survival status at the completion of the intensive
and continuation phases was 93.7% and 90%, respectively.
The total mean and the median follow-up time were 23.8
4

Total

2008

and 28 months, respectively.
The mean estimate of LTFU time for patients with TB
that came from a distance of 10 km or less was 19.07 months
(95%CI: 18.2 - 19.90), whereas for cases with TB that were residents within the health facility accessibility of greater than
Middle East J Rehabil Health Stud. 2019; 6(1):e84068.

Shaweno T et al.

Table 3. The Estimated LTFU of TB Cases at Different Intervals
Observation Period, min

LTFUs, N

Cumulative LTFUs, N

Cumulative LTFUs, %

2

80

112

95.73

6

32

114

97.44

12

2

116

99.15

18

1

117

100

Total

117

Abbreviations: LTFU, loss to follow-up.

10 km was 11.47 months (95%CI: 8.87 - 14.03). The observed
survival time differences between these two categories of
patients were statistically significant by log rank test (P <
0.001) (Figure 2A).
Likewise, the mean estimate of survival time for patients with TB adhered to anti-retroviral therapy (ART) was
15.87 months (95%CI: 14.87 - 16.87), whereas for patients that
did not start on ART care it was 6.03 months (95%CI: 5.12 6.93). The variation in survival time across the two different categories of ART status showed statistical significance
(P < 0.001) (Table 4).
4.3. Predictors of LTFU of TB Patients
During bivariate analysis age, gender, distance from
the public health facility, type of TB infection, type of antiTB drug during the continuation phase, and ART linkage
status were included in the final model. By the application of multivariate Cox regression analysis, two variables
were significantly associated with survival status of patients with TB including distance from the public health
facility (AOR = 4.9, 95%CI = [3.02 - 12.5], P < 0.001) and status of start on ART (AOR = 5.3, 95%CI = [1.63 - 8.12], P = 0.006)
(Table 5).
5. Discussion
To attain WHO’s end TB strategy by 2030, retention of
patients with TB on TB treatment and care is emphasized
(2). The treatment success rate in the current study was 5%
lower compared with that of WHO 2017 (2, 28). Similarly, it
was 6% and 9% lower compared with those of other studies
in central and north Ethiopia (29, 30) and Kolla Diba Health
Center (31), respectively. This variation in TB treatment success rate might be due to the difference in access to a health
facility and lack of close monitoring for defaulters in the
study area. Similarly, the treatment completion rate was
16% lower compared with that of the study conducted in
Dangila, Ethiopia (28). This variation might indicate the
Middle East J Rehabil Health Stud. 2019; 6(1):e84068.

absence/low functioning of the health extension workers
in tracing defaulting patients with TB during their followup period. Interestingly, a study in Tigray (30) reported a
vastly higher cure rate compared with that of the current
study. This vast variation was due to the study in Tigray
including only the cases with smear-positive pulmonary
TB. Although the current study showed a fluctuation in the
treatment success rate throughout the follow-up period
covered by the study, an increment in treatment success
rate was detected. This can suggest that the DOTS program
might be effective by improving the treatment success
rate. This result was also similar to those of the 2017 WHO
report and (2) findings from China (32). Likewise, there
was a study from Azezo Health Center, which revealed the
improvement in treatment success rate from 74% to 88%
during 2008 to 2011 (33). The LTFU rate of patients with TB
recorded in the current study (8.9%) was lower than those
of other studies in different parts of the world including
13.5% reported from Jimma University Hospital, Ethiopia
(1), 9.5% Zimbabwe (34), 9.9% Ukraine (35), and 30.2% Morocco (27). However, the prevalence of LTFU was higher
compared with those of other studies, 0.2% from Dangila
(28), 6.7% national reports (36), 4.2% from Cameroon (37),
and 7.2% South Africa (38). This could be justified by the
variations in study design, patient follow-ups, and definitions of LTFU. Unlike the current study, which defined patient LTFU as patients with TB with interrupted treatment
for ≥2 subsequent months or patients lost before initiation, the other studies conducted in different settings (39)
defined LTFU as patients with TB that interrupted treatment for ≥2 consecutive months.
With regard to the incidence of TB LTFU, the majority
(68.4%) occurred during the intensive phase and grew up
to 112 (95.7%) at the end of six months observation period.
This finding was higher compared with those of other studies, by 17% at the end of six months (1), and by 14% (32% during intensive, 22% during continuous). As well, survival
probabilities at the end of the intensive and the continu5
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Survival Status Separated by Baseline Distance
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0.8

0.7

0.6

0.6

0.5
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0.4
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Observation Time in Days
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0.7

0.5
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ART

1.0

Cum Survival
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Survival Status Separated by Linkage to ART
Distance
<= 10KM
> 10KM
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500.00
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300.00

400.00

500.00

Observation Time in Days

Figure 2. Survival experiences of patients separated by baseline; (A) service availability among patients with TB registered in TB treatment and care center and (B) ART status
at health facilities, Sheka Zone, South-West Ethiopia, 2008 - 2015

Table 4. The K-M Plot for the Survival Status of the Study Patients Based on Distance from the Public Health Facility and ART Status at Registration
Baseline Variable

Time, mo

Status

Cumulative Proportion Surviving at Time T

N of Cumulative LTFU

N of Remaining Cases

Distance from health facility, km

≤ 10
2

LTFU

0.95

51

997

6

LTFU

0.93

71

619

8

LTFU

0.92

72

139
150

> 10
2

LTFU

0.84

29

6

LTFU

0.75

41

65

8

LTFU

0.75

41

65

Adhered to ART
Yes
2

LTFU

0.98

4

153

6

LTFU

0.95

8

104

8

LTFU

0.90

9

20
33

No
2

LTFU

0.81

8

6

LTFU

0.61

13

7

8

LTFU

0.61

13

7

Abbreviations: ART, anti-retroviral therapy; LTFU, loss to follow-up.

ation phases were 93.7% and 90%, respectively. The overall median and mean survival time of patients during TB
treatment was 28 and 23.8 months, respectively. The survival probability in this finding was 3% higher both in intensive and continuous phases compared with those of a
study conducted in India (40), in which 96% and 93% survival rates recorded at the end of intensive and continuous phases, respectively. This difference might be due to
poor tracking and monitoring of defaulting patients de-

6

tected during the early periods of treatment. The median
time running from patient registration to onset of LTFU
was short. This may be due to the delay in presentation
to care and diagnosis of patients with TB that lead to advanced disease, or it may be due to the intolerance to a drug
that resulted in early TB LTFU. This result was similar to that
of the study in Thailand (41).
Over two-thirds of TB/HIV co-infected patients (70%)
not adhered to ART during enrolment in TB clinic were
Middle East J Rehabil Health Stud. 2019; 6(1):e84068.
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Table 5. Bivariate and Multivariable Cox Regression Hazard Model at Public Health Facilities
Characteristic
Age, y

Crude HR

95%CI

P Value

AHR

95%CI AHR

1.02

1.00 - 1.03

0.016

1.01

0.96 - 1.01

0.63

1.54

1.05 - 2.28

0.029

1.91

0.61 - 5.97

0.26

4.9

3.02 - 12.5

< 0.001

Gender
Male
Femalea

1

1

Distance, km

≤ 10a

1

> 10

3.84

2.64 - 5.58

Pulmonary positive

1.48

0.90 - 2.42

0.124

1.41

0.42 - 4.72

0.57

Pulmonary negative

1.51

0.93 - 2.47

0.098

0.93

0.17 - 5.19

0.93

1
0.001

TB type

Extra-pulmonarya

1

1

ART linage status
Yesa

1

No

7.91

3.38 - 18.53

Only EH

1.35

Combination of EH and RH

0.72

1
< 0.001

5.3

1.63 - 8.12

0.006

0.92 - 1.99

0.124

3.19

0.93 - 11.02

0.07

0.18 - 2.96

0.652

1.47

0.16 - 11.9

0.74

Drug continuous

Only RHa

1

1

Abbreviations: AHR, adjusted hazard ratio; ART, anti-retroviral therapy; CI: confidence interval; EH, ethambutol; km, kilometer; TB, tuberculosis.
a
Reference category.

LTFU compared with about 39% LTFU reported among the
ones adhered to ART at enrolment. This finding was consistent with other similar studies in which co-infected patients receiving ART were 40% less likely to default TB treatment compared with the ones with unidentified ART status
(38). Similarly, the protective effect of receiving ART on defaulting in TB/HIV co-infected patients was promising (4244).
In the current study, patients living > 10 km from the
center had a higher risk of early LTFU when compared with
the ones living within 10 km. The current study findings
were in line with the finding from Uganda and Ethiopia
(45, 46). It was also found that the risk of treatment of
non-adherence was higher among patients living > 10 km
from the facility due to economic constrains to back transportation costs. Similarly, a study from the Philippines indicated that patients living near the service area were retained more on care as compared with the ones living far
(47).
5.1. Conclusions
Significant LTFU of patients with TB happened during
the first two months of TB follow-up. In addition, there
was a significantly higher retention possibility in patients
with TB adhered to ART and living near the service area.
Strengthening the DOTS program, especially during the intensive phase of treatment, and tracking defaulters are extremely recommended.
Middle East J Rehabil Health Stud. 2019; 6(1):e84068.
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