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Abstract
Background: Tuberculosis (TB) is more severe in refugee 
populations. Analyzing the key indicators of TB program 
performance is important to improve the TB control 
activities. The objective of this study was to assess trends 
in TB case notification, treatment outcomes and factors 
associated with unsuccessful TB treatment in Dadaab and 
Kakuma refugee camps in Kenya. 

Methods: In this descriptive historical cohort study, 
demographic, type of TB, & patient, related clinical data 
and treatment outcome of all TB cases registered in the five 
health facilities at the refugee camps from January 1, 2014 
to December 31, 2017 were extracted. Multivariable logistic 
regression analysis was used to identify factors associated 
with unsuccessful TB treatment.

Results: A total of 2055 TB cases were registered in Dadaab 
and Kakuma refugee camps. The annual TB case notification 
rate (CNR) per 100 000 population increased from 93.1 in 
2015 to 130.9 in 2017. From 2014 to 2017, there was an 
increase in proportion of Extra pulmonary TB (EPTB) (16.2% 
to 21.1%) and contribution of children (<15 years) to total 
TB cases (20.3% to 25.8%). Proportion of bacteriologically 
confirmed new and relapse Pulmonary TB (PTB) patients 
increased from 49.5% to 60.9%. The annual treatment 
success rate was in the range of 92.6% to 94.4% over the 
four years. Overall, 2.2% were died (decreasing from 2.4% 
to 1.6%), 1.6% not evaluated (decreasing from 3.2% to 
1.3%), 2.3% lost to follow-up (LTFU) (increasing from 1.3% 
to 3.2%), and 0.5% were treatment failed. Unsuccessful 

Analysis of tuberculosis cases notification and treatment outcomes in refugee 
camps in Kenya: Four-years retrospective study, 2014-2017

treatment outcome was significantly associated with 
pretreatment weight <40 Kg, male gender, smear positive 
PTB, and HIV infection.

Conclusions: From 2014 to 2017, there was a continuous 
increase in TB CNR, and in proportion of EPTB and childhood 
TB. Treatment success rate remained above global target 
(≥90%) as set by WHO, which should be maintained. Special 
support and close monitoring are required for TB patients 
who are at higher risk of unsuccessful treatment. 

Key words: Tuberculosis, Refugees, Case notification, 
Treatment outcome

Introduction
Tuberculosis (TB) which is caused primarily by 
Mycobacterium tuberculosis [1] is the leading cause of death 
from single infectious agent by 2019 [2]. In 2019, there were 
an estimated 10.0 million incident TB cases and 1.4 million 
TB deaths (including HIV positives) in the globe  [2]. TB is a 
major health problem in refugees and internally displaced 
populations (IDPs) due to poor shelter/housing, inadequate 
living conditions, limited health service access/use, poor 
nutritional status, coexistent illness like HIV and inadequate 
TB care and prevention [3-6]. Thus, TB infection and disease 
progression [4-6], acquiring or developing MDR-TB [7] and 
unsuccessful TB treatment outcome [8] is higher among 
refugees. 

Studies show that risk of TB increases during armed conflicts 
and population displacements [6]. Globally, there were 70.8 
million forcibly displaced populations including refugees in 
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Methods
Study settings and populations    

The health facilities in the refugee camps in Kenya (Dadaab, 
Kakuma and other urban areas) deliver general health care 
services including TB prevention and control to the refugee 
population. The TB program in the refugee camps is led by 
the NTLD-P according to the national guideline for integrated 
Tuberculosis, Leprosy and Lung diseases in Kenya [19].

Dadaab and Kakuma, which are among the world’s largest 
refugee camps, hosted above 90% of the refugees in Kenya. 
Dadaab refugee camp, located in Gerissa County, has three 
camps, namely Dagahaley, IFO and Hagadera. Kakuma 
refugee camp, located in Turkana County, has two areas of 
operation which are Kakuma Camp and Kalobeyei Integrated 
Settlement [16]. 

There are three health facilites loacted in the three camps in 
Dadaab (Dagahaley, IFO1 and Hagadera) and two hospitals 
located in Kakuma refugee camp (IRC Kakuma General 
Hospital and Kalobeyei health center) which deliver health 
services to the refugee population. Hence, according to 
the inclusion criteria (health facilites which have both 
TB diagnosis and treatment services starting at least 
from January 2017), all the five health facilites in Dadaab 
and Kakuma refugee camp were included in this study 
(Supplement 1). 

All TB cases of all forms registered in these five health 
facilities from January 1, 2014 to December 31, 2017 were 
included in the study.  

Study design, data collection and management

This study was health facility-based historical cohort study 
of four years (2014-2017). Data collection was conducted 
from January 2019 to April 2019. As defined in our study 
conducted in the refugee camps in Ethiopia [20], we used 
a similar approach for training the data collectors and 
supervisors, data collection, quality assurance and data 
management for this study as both studies were conducted 
at the same time. Data collection was done by trained health 
care workers using pretested data collection forms. Basic 
demographic and clinical data of each TB case registered in 
these refugee camps were extracted from TB patient register. 

Definitions of variables and terms

Case notifications and treatment outcomes were defined 
based on the standard definitions in the National guidelines 
for integrated TB, Leprosy and Lung diseases in Kenya [19]   
and the World Health Organization (WHO) guidelines [17] 

(Supplement 2). 

Data entry and statistical analysis

Two trained data clerks entered the data independently 
into Epi-info statistical software version 7 [21] and then 
cross-checked for consistency. STATA version 13 (Stata 
Corp, College Station, TX, USA) was used for data analysis. 
Frequencies, proportions, ratios were calculated to describe 
case notification and treatment outcome variables. Case 

2018 [9]. Of the refugee population, more than 85% were 
hosted in countries with high burdens of TB [10,11].  

Reports also showed an association between continuous 
immigration and increase in TB prevalence [12] and in TB 
case notification [13,14].  Therefore, in order to address the 
TB burden in refugee populations and other high-risk groups, 
and also to end the global TB epidemic by 2035, special focus 
has been given to these high risk groups in the WHO Stop TB 

[15] and End TB [3] strategic documents.

Kenya is among the 30 high burden countries for TB, TB/HIV 
and MDR-TB in the world [2]. The estimated TB incident, 
HIV negative TB mortality, and notified TB cases in 2019 in 
Kenya was 140, 000; 20,000 and 86,400 respectively [2]. In 
2017, Kenya hosted 495,428 refugees and asylum seekers 
in Dadaab and Kakuma camps and in Nairobi town, which 
contribute to 48.1%, 38.8% and 13.1% of total refugees, 
respectively [16]. 

Daddab and Kakuma, which are included in this study, are 
among the largest refugee camps in the world. They started 
hosting refugees in 1991 and 1992, respectively. The number 
of refugees and asylum seekers hosted in both Daddab and 
Kakuma camps has decreased from 534,093 in 2014 to 
423,306 in 2017. More than 90% of the refugees hosted 
in Dadaab and Kakuma from 2014 to 2017 originate from 
Somalia, South Sudan, DR Congo and Ethiopia [16]. 

As most of refugees originate from TB prevalent countries 
and also hosted in high TB burden country [2], TB is the 
major health challenge among the refugee populations. In 
support of this, a previous study done in the refugee camps 
in North-East Kenya in 1994 showed that the incidence of 
new infectious TB patients in the camps was four times 
higher than the rate in the local population [10]. A part 
from this, there is limited study driven evidence on the TB 
program in the refugee camps.  TB case notification and 
treatment outcome are important indicators to monitor 
TB program performances [17,18]. In countries that have 
high-performance of monitoring and evaluation systems, 
notifications of TB cases provide good proxy information on 
TB incidence (TB burden), whereas TB treatment outcomes 
provide information on the effectiveness of TB treatment 
programs [18]. 

The TB program in Kenya, including in the refugee camps, 
is guided by the National TB, Leprosy and Lung Disease 
Programme (NTLD-P), in the Department of Disease 
Prevention and Control, under the Ministry of Health (MOH) 
[19]. The National TB program (NTP) has a surveillance 
system to monitor and evaluate the performance of TB 
program. However, there is no specific study conducted on 
the trends of TB case notification, treatment outcome and 
factors associated with unsuccessful treatment outcome in 
the refugee camps. Therefore, this study was designed to 
assess TB case notification, treatment outcome, and factors 
associated with unsuccessful treatment outcomes in refugee 
camps in Kenya from 2014 to 2017.
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female (M: F) ratio of ≥1.2:1. The M: F ratio increased from 
1.5 in 2015 to 1.2 in 2017 (Table 1).

HIV testing and antiretroviral treatment

Among the 2055 notified TB cases, HIV testing was done for 
2015 (98.1%) cases, of whom 206 (10.0%) were HIV positive. 
During the study period, 97.1%-99.4% of the TB cases were 
tested for HIV. Among those tested for HIV, HIV positive rate 
has decreased from 11.8% in 2014 to 7.4% in 2017; and 
antiretroviral treatment (ART) coverage has increased from 
67.7% in 2014 to 97.5% in 2017 (Table 1).

Trend in TB Treatment outcomes, 2014-2017

TB Treatment outcome was evaluated for TB patients of all 
forms registered from 2014 to 2017(Table 3). From 2014 to 
2017, the overall treatment success rate was 93.3% (ranging 
from 92.6% to 94.9%). Overall, 41.7% were cured, 51.6% 
treatment completed, 2.3% LTFU (increasing from 1.3% 
to 3.2%), 2.2% died (decreasing from 2.4% to 1.6%), 1.6% 
not evaluated (decreasing from 3.2% to 1.3%), and 0.5% 
treatment failed.  The percentage of cured patients increased 
from 34.8% in 2014 to 52.0% in 2016, and then decreased to 
39.7% in 2017.

Factors associated with unsuccessful TB treatment 
outcomes

Table 4 showed factors associated with TB treatment 
outcomes. As a result of multivariable analysis, factors 
associated with unsuccessful treatment outcome (LTFU, 
failed, and died) among TB patients of all forms were male 
gender (aOR 2.1, 95% CI:1.2–3.4, P =0.005), pretreatment 
weight < 40 Kg for adult (aOR = 1.8, 95% CI: 1.1–3.0, P 
=0.02), smear positive pulmonary TB (PTB+) (aOR = 2.1, 
95% CI: 1.2–3.7, P =0.01) and HIV infection (aOR = 3.9, 95% 
CI:2.4–6.4, P <0.001).

Discussion
This study generates evidences on trends of case notification, 
treatment outcomes and factors associated with unsuccessful 
treatment outcomes in Dadaab and Kakuma refugee camps 
in Kenya. 

In TB programs where surveillance system is well established 
(with very minimal underdiagnoses and underreporting of 
TB cases), TB case notifications can be used as a proxy for TB 
incidence estimates.

According to the WHO report, in countries where TB incidence 
was between 100 and 300 per 100,000 populations, TB CNR 
in migrants was 82.9 per 100,000 populations [22]. The 
national TB incidence rate in Kenya in 2017 was 158/100 
000 population [2]. However, the TB CNR in the refugee 
camps in Kenya in 2017 (130.9) was lower than the CNR 
for Kenya in 2017 (172) [23], but higher than the CNR for 
immigrants (82.9) reported by WHO in 2013 [22]. 

TB CNR in Daddab and Kakuma refugee camps has 
continuously increased from 2015 (93.3) to 2017 (130.9) 
(Table 2). This is possibly due to the introduction of GeneXpert 
diagnostic in Dadaab and Kakuma camps since 2016, 

notification rate (CNR) per 100, 000 population was 
measured as the number of TB cases notified during a given 
year divided by the end year refugee population recorded 
in both the refugee camps (Daddab and Kakuma) [16]. The 
independent variables included in the bivariate logistic 
regression analysis were age, sex, baseline weight, type of TB, 
refugee camps, year of treatment, and HIV and antiretroviral 
therapy (ART) status. Variables with a P-value of <0.05 in the 
bivariate analysis were included in the multivariable model. 
Multivariable logistic regression analysis was used to identify 
factors associated with unsuccessful treatment outcomes. 
Statistical significance level was considered at a P-value <0.05. 
 
Results
Demographic and clinical characteristics of the study 
subjects

The characteristics of all TB cases notified are shown in Table 
1. Over the four years’ study period, a total of 2,055 TB cases 
of all forms, 1167 (56.8%) males and 857 (41.7%) females 
were registered. The mean age (standard deviation, SD) was 
27.0 (18.5) years. Children under 15 years and adults 15–44 
years represented 23.8% and 57.8% of the total TB cases, 
respectively. Of the total TB cases, 1,685 (82.0 %) were PTB, 
364 (17.7 %) EPTB, and 6 (0.3%), with no record showing 
the type of TB (PTB or EPTB). Among the new and relapse 
pulmonary patients, 988 (55.9%) were bacteriologically 
confirmed and 779 (44.1%) were clinically diagnosed (Table 
1). 

By refugee camps, 1,094 (53.2%) of the notified cases were 
from Dadaab; and 961 (46.8%) cases were from Kakuma 
camp. The number of TB cases registered in the refugee 
health facilities is shown in Supplement 1. 

Trends of TB case notification (2014–2017)

Trends in TB case notification by diagnostic category 

The annual CNR per 100 000 population in both Daddab 
and Kakuma camps increased from 93.1 in 2015 to 130.9 in 
2017 (Table 2). By camp, CNR increased from 112.3 in 2014 
to 159.9 in 2017 in Kakuma, and from 75.3 in 2015 to 108.3 
in 2017 in Daddab. The CNR over the study period (2014-
2017) was higher in Kakuma than in Daddab camp.

From 2014 to 2017, percentage of PTB among total TB cases 
decreased from 83.8% in 2014 to 78.3%, and that of EPTB 
increased from 16.2% to 21.1%. Among the total PTB cases, 
the percentage of clinically diagnosed (smear-negative 
pulmonary TB plus pulmonary smear unknown/not done) 
decreased from 42.1% in 2014 to 30.9% in 2017. Among the 
pulmonary new and relapse patients, those bacteriologically 
confirmed increased from 49.5% in 2014 to 60.9% in 2017 
(Table 1).

Total end-year refugee population was from United Nations 
High Commissioner for Refugees (UNHCR), Kenya [16].

TB case notification by gender 

 In each year of the study period, the proportion of notified 
cases for men was higher than women, with the male-to-
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Characteristic 2014, 

N (%)

2015, 

N (%)

2016, 

N (%)

2017, 

N (%)

Total 

(2014-2017)

Total TB cases of all Forms notified 532 496 473 554 2,055

Mean age ±Standard deviation, years 28.5± 17.8 26.9± 18.5 26.8± 16.8 28.4± 20.3 27.7± 18.5
Age groups, years

 < 15

15-24

25-34

35-44

45-54

55-64

>= 65 

 Not recorded

108 (20.3)

130 (24.4)

120 (22.6)

74 (13.9)

42 (7.9)

23 (4.3)

28 (5.3)

7 (1.3)

133 (26.8)

106 (21.4)

102 (20.6)

57 (11.5)

47 (9.5)

26 (5.2)

20 (4.0)

5 (1.0)

104 (22.0)

126 (26.6)

117 (24.7)

57 (12.1)

28 (5.9)

22 (4.7)

17 (3.6)

2 (0.4)

143 (25.8)

115 (20.8)

111 (20.0)

70 (12.6)

37 (6.7)

38 (6.9)

39 (7.0)

1 (0.2)

488 (23.7)

477 (23.2)

450 (21.9)

258 (12.6)

154 (7.5)

109 (5.3)

104 (5.1)

15 (0.7)
Gender,

Male

Female

Not recorded

305 (57.3)

214 (40.2)

13 (2.5)

292 (58.9)

191 (38.5)

13 (2.6)

267 (56.4)

204 (43.1)

2  (0.5)

303 (54.7)

248 (44.8)

3 (0.5)

1167 (56.8)

857 (41.7)

31 (1.5)
  

Male to Female (M:F) ratio 1.3 1.5 1.3 1.2 1.4

Type of TB 

Pulmonary TB (PTB)

Extrapulmonary TB (EPTB)

Not recorded

446 (83.8)

86 (16.2)

0

425 (85.7)

68 (13.7)

3 (0.6)

380 (80.3)

93 (19.7)

0

434 (78.3)

117 (21.1)

3 (0.6)

1685 (82.0)

364 (17.7)

6 (0.3)
Type of TB by diagnostic category:

PTB+

PTB-

EPTB

Not recorded

222 (41.7)

224 (42.1)

86 (16.2)

0

225 (45.4)

200 (40.3)

68 (13.7)

3 (0.6)

283 (59.8)

97 (20.5)

93 (19.7)

0

263 (47.5)

171 (30.9)

117 (21.1)

3(0.5)

993 (48.3)

692 (33.6)

364 (17.7)

6 (0.3)
Type of TB Patients

New and relapse

Others previously treated

Treatment history unknown

Transfer in

Missed*

528 (99.2)

0

0

0

4 

490 (98.8)

5

0

0

1

465 (98.3)

6 

0

0

2 

545 (98.4)

0

5

1

3

2028 (98.7)

11 

5 

1  

10 

New and relapse PTB patients:

 Bacteriologically confirmed. 

 Clinically diagnosed

442 (99.1%)

219 (49.5)

223 (50.5)

420 (98.8%)

224 (53.3)

196 (46.7)

373 (98.2%)

282 (75.6)

91 (25.4)

427 (98.4%)

261 (61.1)

166 (38.9)

1662 (98.6%)

986 (59.3)

676 (40.7)

Table 1: Characteristic of the notified TB cases of all forms in Dadaab and Kakuma refugee camps, Kenya, 2014-2017 
(N=2055)
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HIV status**

Positive   

Negative 

Undocumented/unknown

62 (11.8)

464 (88.2)

6 (1.1)

50 (10.4)

433 (89.6)

13 (2.6)

54 (11.5)

414 (88.5)

5 (1.1)

40 (7.4)

498 (92.6)

16 (2.9)

206 (10.2)

1809 (89.8)

40 (1.9)
Antiretroviral treatment (ART) 
initiation***

Yes 

No
42 (67.7)

20 (32.3)

49 (98.0)

1 (2.0)

54 (100)

0 

39 (97.5)

1 (2.5)

184 (89.3) 

22 (10.7)
TB cases by refugee camps

 Dadaab

 Kakuma

332 (62.4)

200 (37.6)

262 (52.8)

234 (47.2)

242 (51.1)

231 (48.9)

258 (46.6)

296 (53.4)

1094 (53.2)

961 (46.8)

PTB+ = Smear-positive pulmonary TB 

PTB- = clinically diagnosed PTB, which includes smear negative pulmonary TB, smear not done/unknown and PTB diagnosed 
by medical practitioner based on suggestive clinical signs and abnormal chest radiograph but not bacteriologically confirmed.

 Missed: patients with no information about previous treatment history of TB in the unit TB register or in the data collection 
format

** The percentages for HIV positive and HIV negative are based on those with a known and documented HIV test results; and 
the percentages for “undocumented/unknown” group is based on the total number of TB cases enrolled.

*** Data on the timing of ART initiation in people living with HIV was not available.

Refugee Camps Year Total end-year refugee 
population

Total TB cases 
notified

TB case notification rate 
(CNR)/100,000 population per 

year 
Daddab 2014 356,014 332 93.3
 2015 347,980 262 75.3
 2016 272,764 242 88.7
 2017 238,152 258 108.3

Kakuma  
 2014 178,079 200 112.3

 2015 184,550 234 126.8

 2016 154,947 231 149.1

 2017 185,154 296 159.9

Daddab and 
Kakuma

2014
534,093

532 99.6

 2015 532,530 496 93.1

 2016 427,711 473 110.6

 2017 423,306 554 130.9

Table 2: Trends of TB Case Notification Rate (CNR) per 100,000 population per year in Daddab and Kakuma refugee 
camps, Kenya (2014-2017)
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Treatment outcomes
Years

2014

 (N=532)
2015 
(N=496)

2016 

(N=473)

2017

 (N=554)

Total

(N=2055)
Cured 185 (34.8) 206 (41.5) 246 (52.0) 220 (39.7) 857 (41.7)

Treatment completed 309 (58.1) 265 (53.4) 192 (40.6) 295 (53.2) 1061 (51.6)

Treatment Failed 1 (0.2) 4 (0.8) 1 (0.2) 5 (0.9) 11 (0.5)

LTFU 7 (1.3) 9 (1.8) 14 (3.0) 18 (3.2) 48 (2.3)

Died 13 (2.4) 10 (2.0) 13 (2.8) 9 (1.6) 45 (2.2)

Not evaluated 17 (3.2) 2 (0.4) 7 (1.5) 7 (1.3) 33 (1.6)

Success rate 494 (92.9) 471 (94.9) 438 (92.6) 515 (92.9) 1918 (93.3)

Characteristics

Successful 
outcomes;
Frequency 
(%)

Unsuccessful 
outcomes;
Frequency 
(%)

Bivariate analysis Multivariable 
analysis ≠

OR (95%CI) P value Adjusted 
OR 
(95%CI)

P value

Gender
 Female

Male
811 (96.4)
1076 (93.6)

30 (3.6)
74 (6.4)

1
1.9 (1.2-2.9) 0.005 2.1 (1.2-3.4) 0.005

Age
15-24*
25-34
35-44
>= 45

442 (94.4)
417 (94.8)
229 (90.2)
337 (93.6)

26 (5.6)
23 (5.2)
25 (9.8)
23 (6.4)

1
0.9 (0.8-1.7)
1.9 (1.0-3.3)
1.1 (0.6-2.1)

0.82
0.03
0.62

0.8 (0.4-1.4)
1.7 (1.0-3.2)
1.3 (0.7-2.3)

0.44
0.06
0.45

Pre-treatment weight, kg 
*§
 >40
 ≤ 40

1078 (94.2)
292 (91.2)

66 (5.8)
28 (8.8)

1
1.5 (0.9-2.4) 0.05 1.8 (1.1-3.0) 0.02

Type of TB 
                PTB- 
                PTB+
 EPTB

664 (97.1)
894 (92.0)
354 (98.3)

20 (2.9)
78 (8.0)
6 (1.7)

1
2.9 (1.7-4.8)
0.6 (0.2-1.4)

<0.001
0.22

2.1 (1.2-3.7)
0.3 (0.1-1.2)

0.01
0.10

HIV status
Negative
Positive   

1714 (96.0)
167 (84.8)

72 (4.0)
30 (15.2)

1
4.2 (2.7-6.7) <0.001 3.9 (2.4-6.4) <0.001

ART initiated?
Yes  
No

145 (85.3)
19 (79.2)

25 (14.7)
5 (20.8)

1
1.5 (0.5-4.5) 0.44

Refugee camps
 Daddab
 Kakuma

1033 (95.5)
885 (94.2)

49 (4.5)
55 (5.8_

1
1.3 (0.9-1.9) 0.20

Year of treatment
2014
2015
2016
2017

494 (95.9)
471 (95.3)
438 (94.0)
515 (94.1)

21 (4.1)
23 (4.7)
28 (6.0)
32 (5.9)

1
1.1 (0.6-2.1)
1.5 (0.8-2.7)
1.5 (0.8-2.6)

0.65
0.17
0.19

Table 3: TB treatment outcome for all TB cases registered in Dadaab and Kakuma refugee camps, Kenya, 2014–2017 
(N=2055)

Table 4: Factors associated with unsuccessful TB treatment outcomes among TB cases of all Forms in Dadaab and Kakuma 
refugee camps, Kenya, 2014– 2017
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updating national guideline which considers GeneXpert as 
initial diagnostic test in refugee settings, introduction of 
community TB care programs, and fostering linkage with the 
national TB program [24].  In summary, the trend in TB CNR 
in Daddab and Kakuma refugee camps needs to be carefully 
interpreted as the denominator (refugee population) 
fluctuates with mobility and reporting time in the year.

Bacteriologically confirmed diagnostic approach is a priority 
of TB programs as it helps to have accurate diagnosis of TB, to 
diagnose drug resistance TB and initiate treatment on time. 
Clinical diagnosis, which has lower specificity, is common 
in many areas where bacteriologic diagnostic services are 
limited, and in conditions where suggestive symptoms and 
chest X ray are obtained though the bacteriological results 
are negative.  

In the refugee camps, the percentage of bacteriologically 
confirmed cases among new and relapse pulmonary 
patients has continuously increased from 2014 (49.5%) to 
2017 (60.9%) (Table 1). However, by 2017, the percentage 
of bacteriologically confirmed patients (60.9%) was lower 
than the WHO 2018 report for Kenya (67%) and for Africa 
Region (66%) [25]. The increased trend in the proportion 
of bacteriologically confirmed TB cases could be due to the 
improvement in diagnostic service and more reliance on 
bacteriological examination, improvement in recording and 
reporting, and identification and referral of presumptive 
cases through house to house by the community health 
care workers [24]. The low proportions of bacteriologically 
confirmed TB cases in 2017 in the refugee camps (60.9%) 
in comparison to the national report (67%) may reflect the 
gap in diagnostic service and capacity in the refugee setting 
as they are located in the periphery. The low proportion 
of bacteriological confirmation TB cases in the refugee 
camps can be addressed by increasing the availability 
and utilization of advanced diagnostic such as GeneXpert, 
strengthening referral system, enhancing active case finding, 
and continuous capacity building of health care providers.

Evidence on type of TB by anatomical sites (PTB and EPTB) is 
important to intensify prevention and care activities. In this 
study, percentage of EPTB increased from 16.1% in 2014 to 
21.2% in 2017 (Table 1). By 2017, EPTB contributed 21.1% 
to the total cases notified which is higher than the global 
(14%) and national/Kenya (16%) share of EPTB reported by 
WHO 2018 [25]. The reasons for the increased trend in EPTB 

in the refugee camps need to be investigated.  

We further disaggregated the notified TB cases by gender 
which is important for targeted intervention. Several 
studies evidenced gender inequity in TB cases [26-29]. In 
this study, the M: F ratio for notification by 2017 (1.2) was 
lower than WHO’s 2018 report for the globe (1.7) and for 
African countries (2.7) [25]. Based on the views of the health 
care workers in the refugee camps, which they shared to us 
during the discussion on the findings of this study, there is 
no barrier to physical access to TB services for women as all 
men and women live in the camp where health facilities are 
located within one to three kilometers. This could be one of 
the reasons for the lower M: F ratio of TB cases in this study 
compared to the African countries [25]. 

Though all age groups are vulnerable to TB, people in the 
age group 25-34 years globally [25] and in Kenya [22] were 
disproportionately affected by TB. Similarly, in our study the 
first and second largest proportion of the TB cases notified 
were age 15-24 (23.2%) and 25-34 (21.9%) years old 
(Table 1).  Since people in the age group 15-34 years is of 
reproductive age and represents an active component of the 
workforce, TB programs should strengthen interventions 
and case finding efforts focused on this age group. 

Usually, the source of infection for children is an infectious 
adult, mainly in the household. Therefore, paediatric TB has 
been considered as a sentinel marker for TB transmission 
[30,31]. In this study, the proportion of childhood TB (< 15 
years) among the overall annual notified cases was high 
(20.3%- 25.8%) (Table 1). 

The contribution of childhood TB has increased from 20.3% 
in 2014 to 25 .8% in 2017 (27.1% increase in four years). 
By 2017, the percentage of childhood TB in this study 
(25.8%) was higher than that reported in 2017 for the 
globe (10%) [25], and for Kenya (9%) [23].  The increase in 
childhood TB in the refugee camps could be due to increase 
in TB transmission (missed TB cases), increase in number 
of children (> 70% of refugees in the region are women 
and children), introduction of improved diagnostics like 
GeneXpert, or improved contact tracing.

It has been a global target to test everyone diagnosed with 
TB for HIV infection. By 2017, HIV testing was performed in 
97.1% of the TB cases in the refugee camps, among those 
7.4% were HIV positive, which is lower than the 28% TB/

PTB+ = Smear-positive pulmonary TB 

PTB- = clinically diagnosed PTB, which includes smear negative pulmonary TB and smear not done/unknown

OR = Odds ratio

CI = Confidence interval

1:00= Reference

* = Analysis done for adults age ≥ 15 years old.

§ = Weight rather than body mass index (BMI) was used due to height data were not available

≠ = A total of 1413 patients with age ≥15 years were included in the multivariable analysis
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HIV co-infection in Kenya in 2017 [23]. Moreover, 97.5% of 
the HIV positive TB patients in the refugee camps in 2017 
were on ART. This is comparable to the 95% ART coverage for 
HIV positive TB cases in Kenya in 2017 [23]. Together, results 
of this study evidenced the strong collaboration between TB 
and HIV programmes in the refugee camps which need to be 
maintained.

Treatment success rate is the most important global indicator 
to monitor the overall quality of TB care, and the effectiveness 
of TB treatment program in particular. According to WHO 
global target, at least 90% treatment success rate need 
to be achieved by 2020 among people on TB treatment in 
order to end TB by 2035 [3]. TB treatment success rate 
(cured and treatment completed) in Daddab and Kakuma 
refugee camps (2014-2017) remained higher at a range 
92.6% to 94.9% (Table 3). This is higher than the treatment 
success rate among refugees in different parts of the world, 
ranging from 63.6% to 77.5% [31,32-36], the treatment 
success rate for new and relapse TB cases registered in 
2016 in the global (82%) and in Kenya (81%) [25], as well 
as the global target for 2020 (≥90%) set by WHO [3]. The 
higher treatments success rate in the refugee camps could 
be linked to improved adherence to treatment, quality of 
care, laboratory capacity, availability of adequate treatment 
regimens, and follow-up and support to patients. There are 
practical activities implemented in the refugee camps that 
can increase the treatment success including accessibility of 
TB diagnostic and treatment service which are located one 
to three km from the residence of the refugee communities, 
and enrollment of about 250 community health care workers 
which are actively engaged in patient follow up (tracing of 
lost to follow-up patients, daily directly observed treatment) 
and educating the refugee community about TB (symptoms, 
prevention, diagnosis, treatment).      

From 2014 to 2017, there was a continuous decline in 
percentage of death (from 2.4% to 1.6%) and not evaluated 
(for 3.2% to1.3%) but an increase in LTFU (from 1.3% to 
3.2%) and treatment failed (from 0.2% to 0.9%) (Table 3). 
Overall, death, LTFU, and treatment failed in the refugee 
camps (Table 3) were far lower than the reports from other 
refugee camps in different countries which showed 4.6% 
to 10.9% death rate, 7.1% to 27.3% LTFU, and 1.3%-2.0% 
treatment failed [8,35,36]. It was also lower than death rate 
(6%), “not evaluated” (4%), and LTFU (5%) of the 2016 
cohort of TB cases in Kenya [23]. This can be further improved 
by enhancing tracing, improving recording systems, regular 
monitoring and evaluation, and nutritional support [8,33].

Identifying factors associated with unsuccessful TB treatment 
outcomes (treatment failed, died and LTFU) can help to 
design evidence-based interventions to reduce morbidity 
and mortality. This study showed that the risk factors for 
unsuccessful treatment outcomes were pretreatment weight 
≤ 40 Kg for adults ≥ 15 years, male gender, smear positive 
PTB, and HIV infection.

Our study showed that male patients were more likely to 
have unsuccessful treatment outcome compared to female 

(OR=2.1) (Table 3). Other studies also showed gender 
variation in treatment outcomes [37-39], which could be 
due to gender specific sociocultural factors which influence 
response to treatment outcome [38,39]. Although poorly 
understood and need to be investigated, other biological 
reasons (gender-specific pharmacodynamics in particular) 
could contribute to the observed differences in the treatment 
outcome [39]. In addition, the fact that women are more 
likely to adhere to full course of treatment could result in 
better treatment outcomes [39].  

In this study, HIV infected patients were more likely to 
have high probability of unsuccessful treatment outcomes 
compared with HIV negative TB cases, which is in line with 
other reports [40]. This could be due to less adherence of 
HIV patients to TB treatment due to drug burden, or due to 
less drug absorption related to drug-drug interaction, or due 
to HIV patients having advanced disease and comorbidities. 

In summary, our multivariable analysis showed the need for 
special support and monitoring that can improve treatment 
outcome for patients at higher risk for unsuccessful treatment 
outcomes who are adults age ≥15 years with pretreatment 
weight < 40 Kg, male gender, smear positive pulmonary TB 
(PTB+), and HIV infected.

There are limitations in this study that need to be 
considered:  Data incompleteness could be an issue as the 
study was conducted based on secondary data. Maximum 
effort was made to maintain the data quality through 
provision of training to data collectors and supervisors, 
regular supervision during data collection, 10% data re-
entry in the field to check completeness, and verification 
of data during data entry. As our data were secondary, we 
were not also able to include other variables that have been 
found to be risk factors for unsuccessful treatment outcomes 
in other studies, including socioeconomic factors such as 
occupation and lower education level [9,26] and patient 
related factors such as being a smoker [41], having diabetes 
[42]. As we did not know the time of the ART initiation among 
HIV positive patients from the collected secondary data, 
this could influence the result of the   treatment outcome. 
Moreover, analysis of MDR-TB was not included because data 
collection system for DR-TB has not been fully established in 
the refugee camps during the study period. Likewise, weight 
rather than body mass index (BMI) was used in the risk 
factor analysis due to height data were not available.

Strength of the study: Despite these limitations, we 
have generated useful information of four years TB case 
notification and treatment outcomes as well as factors 
associated with unsuccessful treatment outcomes.  These 
will help for evidence-based planning of TB interventions in 
Dadaab and Kakuma refugee camps.

Conclusions 

This study has generated information which will help 
improve TB care and prevention in the refugee camps. There 
was continuous increase TB CNR per 100 000 population 
from 93.1 in 2015 to 130.9 in 2017. There was an increasing 
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trend in percentages of EPTB and in childhood TB (<15 
years) among total TB cases notified over the study period. 
Proportion of bacteriologically confirmed new and relapse 
pulmonary patients increased overtime. TB treatment 
success during the study period was at rage of 92.6%- 94.4%, 
which is higher than the national rate (81%) as well as the the 
global target (≥90%) which needs to be maintained. There 
was a declining trend in death and not evaluated treatment 
outcomes but an increase in LTFU. Special support, follow-
up and monitoring that can improve treatment outcome is 
recommended for patients at higher risk for unsuccessful 
treatment outcomes who are adults age ≥15 years with 
pretreatment weight < 40 Kg, male gender, smear positive 
pulmonary TB (PTB+), and HIV infected. 
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