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Abstract
Background  The Karamoja subregion in north-eastern Uganda has very high Tuberculosis (TB)case notification rates 
and, until recently, had suboptimal treatment completion rates among patients diagnosed with TB. We evaluated 
community knowledge, attitudes and practices towards Tuberculosis in order to identify barriers to TB control in this 
region.

Methods  From September to October 2022, we conducted a community-based survey in four districts in the 
Karamoja subregion. We collected data on TB knowledge, attitudes, and practices using a structured electronic 
questionnaire. We generated knowledge, attitude and practice scores. We used a survey-weighted zero-truncated 
modified Poisson model to assess the association between knowledge/attitude scores and respondents’ 
characteristics and a complementary log-log model to assess the association between practice scores and 
respondents’ characteristics. Data analysis was carried out using STATA version 14.

Results  A total of 1927 respondents were interviewed. Of these, 55.5% were female, and 1320 (68.6%) had no formal 
education. Overall, 68.5% 95% CI (59.6–76.7%) had knowledge scores of ≥ 60%. Higher TB knowledge scores were 
associated with being employed (adjusted prevalence ratio, aPR = 1.22, 95% CI 1.04–1.42, p = 0.01) while being a wife 
in a household was associated with lower TB knowledge (aPR = 0.90, 95% CI 0.82–0.99, p = 0.03). Being 25–34 years old 
was associated with a positive attitude towards TB (PR = 1.06, 1.01–1.11, p = 0.01). Over 85% of respondents would go 
to the health facility immediately if they had TB signs and symptoms. Almost all respondents (98.6%) would start TB 
treatment immediately if diagnosed with the disease.

Conclusion  More than two thirds of patients had good knowledge and practices towards TB which can be leveraged 
to improve uptake of TB control interventions in the region. Additional interventions to improve TB knowledge and 
practice should focus on specific segments within the communities e.g., older women in the households.
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Background
Tuberculosis (TB) remains a major cause of morbidity 
and mortality worldwide. In 2021, an estimated 10  mil-
lion people fell ill with tuberculosis. In the same year, 
1.6 million deaths from TB were recorded [1]. The bur-
den of TB and other infectious diseases is disproportion-
ately distributed across regions, with Southeast Asia and 
sub-Saharan Africa having the largest share of the global 
TB burden [2]. Even within countries, the burden of TB 
disproportionately affects certain vulnerable regions and 
populations. The Karamoja sub-region in North-eastern 
Uganda is one such region. The region is home to 1.2 mil-
lion people but notifies > 5500  TB cases annually trans-
lating into a notification rate of approximately 450 per 
100,000 higher than the national average of 213/100,000 
population. The high TB burden in this region is driven 
by an intersection of overcrowding, poor nutrition, and 
poorly ventilated housing [3, 4]. The Karamoja subregion 
is inhabited by predominantly pastoralist communities 
and has the lowest human development indicators in the 
country [5]. In addition, seasonal migrations contribute 
significantly to the non-completion of TB treatment, 
resulting in further spread of the disease [6].

The Program for Accelerated Control of TB in Kar-
amoja (PACT-Karamoja) is a five-year funded project 
funded by the Unites States Agency for International 
Development that supports TB control activities in the 
Karamoja subregion [7]. The project focuses on commu-
nity engagement to improve TB case-finding and adher-
ence to TB treatment. In 2022, The project carried out a 
community-based survey to identify the knowledge of, 
attitudes to and practices associated with TB that may 
fuel transmission or create barriers to uptake of TB con-
trol interventions in the region.

Methods
From September to October 2022, we carried out a cross-
sectional community-based Knowledge, Attitudes and 
Practices [8] survey in four districts of the Karamoja sub-
region (Fig.  1). We purposively selected the districts to 
represent the three major sub-groups of indigenous peo-
ples that have different lifestyles, cultural values and eco-
nomic activities that may predispose them to differential 
community knowledge, attitudes and practices towards 
TB. Abim district was chosen to represent the agricul-
turalists, Kotido and Moroto to represent the pastoralists 
who live in clustered settlements commonly referred to 
as “Manyattas” and Amudat to represent the agro-pas-
toralists and cross border populations who live a mobile 
lifestyle in more than one country. The sample size 
for this study was powered to provide district-specific 

estimates of knowledge, attitudes and practices and was 
adjusted upwards by 25% to cater for non-responsive-
ness. The final sample size was 1980 respondents (30 eli-
gible individuals from 66 clusters). Details of the sample 
size calculations are in Supplementary Table 1.

Selection of households and study respondents
We employed multi-stage sampling. First, we randomly 
selected 66 clusters (parishes) from a sampling frame of 
parishes provided by the Uganda Bureau of Statistics. 
Then, we used systematic sampling to select households 
from each cluster. In the third and final stage, two eligible 
individuals were selected from each household. In the 
Karamoja subregion, household heads are usually older 
males. Therefore, to ensure a representative number 
of women, adolescents, and young adults in our study, 
the team invited the household head plus an additional 
member who was either a young person aged ≥ 25 years 
(male or female) or an adolescent aged 15–24 years (male 
or female) to participate in the survey. The study team 
visited each household once. We did not replace house-
holds where participants declined to participate because 
this was accounted for in the sample size estimation.

Data collection and analysis
The questionnaire used in this study was adapted from 
a nationwide survey of knowledge, attitudes, and prac-
tices related to TB in Ethiopia [9], and modified to suit 
the context in the Karamoja subregion. The questionnaire 
included questions on respondents’ demographics, TB 
knowledge, attitudes, and practices. It also had questions 
on TB prevention and preferred modalities for receiving 
TB-related information.

Due to the insecurity within the region, we were only 
able to collect data from 58 out of the 66 clusters avail-
able. Data was collected by trained research assistants 
with previous survey experience who conducted face-
to-face interviews with respondents using an electronic 
questionnaire managed by RedCap®. Interviews were 
conducted in the local languages used in the Karamoja 
region and lasted approximately one hour.

Participants’ characteristics were summarized using 
frequencies and percentages for categorical variables 
plus mean and standard deviations for continuous vari-
ables [10]. Knowledge, attitudes, and practices towards 
TB were presented using proportions and their 95% con-
fidence intervals (CIs). The distribution of respondents’ 
characteristics, knowledge, attitudes, and practices were 
presented in general and by district type. The districts 
were grouped into three according to the main economic 
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activity (the agriculturists, the pastoralists, and the 
agro-pastoralists).

We generated composite knowledge scores from ques-
tions on the cause of TB, symptoms and signs of TB, TB 
transmission, diagnosis, treatment and prevention. The 
maximum possible score was 16. Anyone whose score 
was 10 or more was regarded to have scored 60% or more. 
A score of ≥ 60% was regarded as high TB knowledge 
[11]. We used a survey-weighted, zero-truncated Pois-
son model to assess the association between knowledge 

scores and various respondents’ characteristics. Next, we 
generated composite attitude scores from questions on 
respondents’ feelings about a TB diagnosis and on disclo-
sure of TB status and feelings about people with TB. Total 
possible scores on attitude towards TB were 8. Similar to 
knowledge scores, a score ≥ 60% (≥ 5 correct answers) was 
regarded as a good attitude towards TB. Finally, a com-
posite practice score was generated from questions on 
practices associated with seeking care after onset of TB 
symptoms, readiness to start TB treatment and the type 

Fig. 1  Map of Uganda showing the Karamoja Subregion
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of TB treatment that respondents would start. The total 
possible score was 16. Similar to knowledge and attitude 
scores, a score ≥ 60% (10 correct answers) was regarded 
as good TB practice.

We used a modified Poisson model to assess the asso-
ciation between respondents’ knowledge, their atti-
tudes and their social demographic characteristics. The 
same model was used to assess the association between 
respondents’ knowledge and their attitude towards TB. 
We used a survey-weighted complementary log-log 
model to assess the association between respondents’ 
practices and their characteristics. For all multivariate 
analyses, only factors with a p-value of ≤ 0.2 on bivari-
ate analysis were considered for the multivariate model. 
Factors were considered significant in the multivariable 
model if the p-value was ≤ 0.05. All analyses were survey-
weighted. Data were analyzed in STATA v 14.0.

Results
Demographic characteristics of respondents
A total of 1927 respondents were interviewed for the 
survey. The majority were female (55.5%), had no for-
mal education (68.6%) and were peasant farmers (72.1%). 
Lack of formal education was higher among pastoral-
ists (78.1% vs. 56.3% among agriculturalists and 59.5% 
- agro-pastoralists) p < 0.01. Half the respondents were 
between 25 and 44 years (25–34 years-32.73% and 35–44 
years,22.60%). Almost all respondents (91.5%) had stayed 
in their households for ≥ 24 months. Household sizes 
were large, with 6–10 people per household (Table 1).

Knowledge about TB
Information on TB symptoms and transmission among 
respondents is in Table  2. Only 44.6% of respondents 
knew that a germ causes TB. Almost three quarters 
thought that TB was transmitted in several ways, includ-
ing through the air, through sharing utensils and/or shak-
ing hands with sick persons. However, more than 90% of 
respondents knew coughing was one of the symptoms of 
TB. A smaller proportion, 44.9%, knew all four cardinal 
symptoms of TB (cough, evening fevers, night sweats, 
and weight loss). The overwhelming majority of respon-
dents (99.6%) knew that they should go to a health facil-
ity to get diagnosed with TB, and more than half (54.8%) 
mentioned drugs specifically for TB as the only cure for 
TB. A lower proportion (47%) knew the correct dura-
tion of TB treatment but two-thirds of respondents knew 
that the importance of adhering to TB treatment until 
completion. Concerning TB prevention, 71.3% of respon-
dents knew at least one correct way to prevent TB. More 
than two-thirds, 68.8% (95% CI: 59.6, 76.7) had good 
TB knowledge, described as a score of ≥ 60%. This pro-
portion did not defer significantly across the subgroups 
(70,0% (95% CI: 53.0, 82.8) among agriculturalists, 60.6% 

(95% CI; 52.1, 68.6) among pastoralists and 79.9% (95% 
CI: 62.4, 90.5) among agro-pastoralists districts. Results 
are shown in Table 2.

Composite TB knowledge scores
On analysis of composite knowledge scores, higher TB 
knowledge scores were associated with being employed 
(adjusted prevalence ratio, aPR = 1.21, 95% CI 1.03–1.41, 
p = 0.02), while lower TB knowledge scores were associ-
ated with living > 25 km from a health facility (aPR = 0.90, 
95% CI 0.82–9.8, p = 0.01) and while being a wife was 
associated with lower TB knowledge (aPR = 0.89, 95% CI 
0.81–0.98, p = 0.02). (Table 3)

Respondents’ attitudes towards TB
Information about the attitude of respondents towards 
TB is summarized in Table  4. The majority of respon-
dents, 65.5%, expressed mixed emotions towards a 
TB diagnosis (i.e. happy and sad, ashamed or fearful), 
23.2% expressed only positive emotions (i.e., happy that 
the cause of their problems has been found) while 10% 
expressed only negative emotions towards a TB diag-
nosis. About one in five participants (20.9%) mentioned 
that they would not disclose their TB diagnosis to any-
one. Of those who said they would share their TB diag-
nosis, 76.4% mentioned that they would only disclose to a 
healthcare worker. Asked how they felt towards patients 
with TB disease, most of the respondents mentioned that 
they act towards them as to all other people, including 
trying to help them (45.1%), while one in three patients 
(28.5%) said they would stay away from these people 
because of fear of TB transmission. However, 39% of 
respondents acknowledged that, on the whole, the com-
munity was mostly supportive of those with TB. Overall, 
71.3% (95% CI 65.3–76.6) had a good attitude towards 
TB.

Composite attitude scores
On analysis of composite attitude scores, respondents 
who are aged 25–34 years old were more likely to have 
a positive attitude towards patients with TB (aPR = 1.06, 
1.00-1.11, p = 0.04) and respondents who lived 6–15  km 
from the health facility (aPR = 1.06, 1.01–1.11, p = 0.01) 
were more likely to have positive attitudes towards 
patients with TB. (Table 5)

Communities’ overall practices towards TB
Information about the practices of the communities is 
summarized in Table  6. The majority of study respon-
dents 85.8% said they would visit a health facility as soon 
as they realized that they had the cardinal signs and 
symptoms of TB while 98.6% said they would start TB 
treatment immediately. Almost all respondents (98.9%) 
said they would opt for modern medicine to treat TB.
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Table 1  Socio-demographic characteristics of respondents a by district in Karamoja region, Uganda,
Variables All

n (%)
(n = 1927) k

Agriculturalist b Pastoralists c Agro-pastoralists d P Value e

n (Col%)
496 (25.7%)

n (Col %)
1029 (53.4%)

n (Col %)
402 (20.9%)

Age Groups*
18–24 289 (15.0) 77 (15.5) 155 (15.1) 57 (14.2)
25–34 630 (32.7) 158 (31.9) 338 (32.9) 134 (33.3)
35–44 435 (22.6) 106 (21.4) 245 (23.9) 84 (20.9) 0.56
45–59 353 (18.3) 87 (17.5) 185 (18.0) 81 (20.2)
60 and above 218 (11.3) 68 (13.7) 104 (10.1) 46 (11.4)
Sex*
Male 857 (44.5%) 207 (41.7) 471 (45.8) 179 (44.5) 0.32
Female 1069 (55.5%) 289 (58.3) 557 (54.2) 223 (55.5)
Education*
No formal education 1320 (68.6) 279 (56.3) 803 (78.1) 238 (59.5)
Primary 383 (19.9) 148 (29.8) 137 (13.3) 98 (24.5) < 0.01
Secondary and Higher 221 (11.5) 69 (13.9) 88 (8.6) 64 (16.0)
Respondent household position*
Head 882 (45.8) 220 (44.4) 480 (46.7) 182 (45.3)
Wife 765 (39.7) 176 (35.5) 431 (42.0) 158 (39.3) < 0.01
Son/daughter 223 (11.6) 76 (15.3) 100 (9.7) 47 (11.7)
Other 55 (2.9) 24 (4.8) 16 (1.6) 15 (3.7)
Length of stay in household prior to survey
6–24 months 164 (8.5) 34 (6.9) 96 (9.3) 34 (8.5) 0.27
24 or more months 1762 (91.5) 462 (93.1) 932 (90.7) 368 (91.5)
Household size*
≤ 5 people 665 (34.7) 147 (29.8) 386 (37.8) 132 (33.0)
6–10 people 1062 (55.5) 301 (60.9) 546 (53.5) 215 (53.8) < 0.01
> 10 people 188 (9.8) 46 (9.3) 89 (8.7) 53 (13.3)
Employment status (Multiple response)
Unemployed 412 (21.4) 68 (13.7) 284 (27.6) 60 (14.9) < 0.01
Peasant farmer 1390 (72.1) 374 (75.4) 698 (67.8) 318 (79.1) < 0.01
Livestock 306 (15.9) 46 (9.3) 201 (19.5) 59 (14.7) < 0.01
Trader 190 (9.9) 44 (8.9) 95 (9.2) 51 (12.7) 0.09
Others 246 (12.8) 61 (12.3) 137 (13.3) 48 (11.9) 0.73
Distance to nearest health facility*
≤ 5 km 1218 (63.3) 299 (60.3) 599 (58.3) 320 (79.8)
6–15 km 508 (26.4) 155 (31.3) 300 (29.2) 53 (13.2) < 0.01
16–25 km 175 (9.1) 38 (7.7) 109 (10.6) 28 (7.0)
> 25 km 23 (1.2) 4 (0.8) 19 (1.9) 0 (0.0)
Have you heard about TB?
Yes 1798 (93.4) 452 (91.1) 981 (95.4) 365 (90.8) < 0.01
No 128 (6.7) 44 (8.9) 47 (4.6) 37 (9.2)
a Response rate was 98.2% in all four Districts
b Abim District
c Amudat District
d Kotido and Moroto Districts
e Pearson Chi-square test P-values for comparing Different socio-demographic characteristics by district classification. P ≤ 0.05 is considered significant (5% level of 
significance)

* Missing values (Age: n = 1, Household: n = 1, Education: n = 2, Distance to HC: n = 2, Household Size: n = 11, all are < 1%
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Composite practice scores
On analysis of composite practice scores, children in 
households were more likely to have good practices 
towards TB disease (aPR = 2.44, 95% CI 0.97–6.13, 
p = 0.05) whereas respondents ≥ 60 years (aPR = 0.58, 95% 
CI 0.39–0.86, p < 0.01) and females (aPR = 0.54, 95% CI 
0.32–0.91, p = 0.02) were less likely to have good practices 
towards TB (Table 7).

Preferred modes of receiving TB education
The majority of respondents (59.3%) preferred to receive 
their TB information through community outreaches 
while 28.3% preferred to receive their TB information 
at the health facility (through health education talks). 

Almost no respondents choose electronic or print media 
as a means of receiving TB information Table 8.

Discussion
Overall, results from this community survey show that 
more than two thirds of respondents had adequate 
knowledge and positive practices towards TB. While 
knowledge of the cause and transmission of TB was 
mixed, knowledge of TB symptoms, diagnosis and treat-
ment was higher. Although more than half of respondents 
did not know the cause of TB and more than three- quar-
ters of respondents had the misconception that TB was 
transmitted in various ways including sharing of uten-
sils and shaking hands, almost all respondents (90%) 

Table 2  Knowledge of respondents on TB symptoms and transmission
Variables All Districts Agriculturalist Pastoralists Agro-pastoralists

% (95% CI) % (95% CI), % (95% CI), % (95% CI), p-value

Number of respondents (N = 1,799) N = 452 (25.1%) N = 981 (54.6%) N = 365 (20.3%)
Cause of TB
Germs 29.9 (26.0, 34.1) 34.4 (25.7, 44.3) 28.8 (23.3, 35.0) 28.5 (22.8, 35.1) < 0.01
Germs + others 14.7 (9.6, 21.9) 3.9 (2.2, 6.9) 24.6 (18.2, 32.4) 5.7 (2.1, 14.7)
Did not know 55.4 (47.3, 63.2) 61.7 (51.7, 70.7) 46.6 (36.7, 56.8) 65.8 (55.5, 74.8)
Symptoms of TB
Cough + any other 90.4 (88.2, 92.2) 88.7 (82.8, 92.7) 90.5 (87.0, 93.1) 91.4 (88.5, 93.7) 0.12
All 4 cardinal symptoms a 44.9 (37.2, 52.8) 50.9 (43.2, 58.5) 38.9 (26.5, 52.9) 51.0 (46.3, 55.8)
Did not know 1.4 (0.7, 2.9) 3.7 (1.4, 9.2) 0.8 (0.3, 1.9) 0.7 (0.2, 2.7)
TB Transmission
Through air only 3.5 (2.3, 5.4) 4.3 (1.7, 10.6) 4.2 (2.8, 6.2) 1.8 (0.6, 5.5)
Through air + other ways 77.0 (71.0, 82.2) 77.5 (66.4, 85.8) 74.2 (67.6, 79.9) 81.1 (65.8, 90.6) 0.64
Did not know 19.4 (15.0, 24.8) 18.2 (12.0, 26.6) 21.6 (16.3, 28.1) 17.1 (8.3, 31.8)
TB Diagnosis (Multiple response)
Health facility 99.6 (99.0, 99.8) 99.8 (99.34, 99.96) 99.5 (98.6, 99.8) 99.5 (97.8, 99.9) 0.58
Herbalist 3.7 (2.5, 5.5) 1.9 (0.7, 4.9) 3.7 (2.3, 5.9) 4.9 (2.5, 9.3) 0.29
Community elders / healers 2.1 (1.3, 3.4) 0.7 (0.2, 1.8) 3.4 (2.0, 5.9) 1.2 (0.4, 3.9) 0.02
TB treatment
TB medicines only 54.8 (47.4, 61.9) 52.3 (37.8, 66.5) 55.9 (49.0, 62.6) 55.0 (36.0, 72.6) 0.56
TB Medicines + Herbs 36.1 (27.9, 45.1) 39.1 (26.2, 53.7) 32.4 (26.6, 38.9) 39.7 (19.7, 63.9)
Does not know 9.2 (6.4, 12.8) 8.6 (6.5, 11.2) 11.7 (7.7, 17.4) 5.3 (2.0, 13.2)
Length of TB treatment
< 6 months 33.4 (25.8, 41.9) 34.7 (26.5, 43.9) 34.9 (23.8, 47.9) 28.9 (22.3, 36.7) 0.43
≥ 6 months 47.3 (41.2, 53.5) 43.8 (35.9, 52.1) 45.2 (37.1, 53.5) 54.9 (48.5, 61.0)
Don’t know 19.3 (15.7, 23.4) 21.5 (14.8, 30.1) 19.9 (14.3, 27.0) 16.2 (13.2, 19.7)
Consequences of nonadherence to TB treatment
Death or becomes sicker 97.8 (95.5, 98.9) 98.9 (96.7, 99.6) 98.6 (97.1, 99.4) 95.2 (90.7, 97.6) 0.01
Nothing 1.0 (0.5, 2.0) 0.2 (0.1, 1.0) 1.2 (0.5, 3.0) 1.1 (0.3, 4.4) 0.41
I don’t know 2.5 (1.3, 4.8) 1.5 (0.6, 3.7) 1.8 (0.8, 3.7) 4.5 (2.1, 9.5) 0.07
TB prevention
Both TPT + infection control practice e.g., mouth covering 41.3 (34.7, 48.2) 44.3 (33.2, 55.9) 39.0 (30.7, 47.9) 42.1 (28.3, 57.2) 0.24
Either TPT or infection control practice 30.0 (26.6, 33.6) 29.8 (22.9, 37.9) 25.9 (21.2, 31.3) 36.3 (31.3, 41.6)
Did not know 28.7 (22.6, 35.7) 25.9 (19.9, 32.9) 35.1 (27.8, 43.3) 21.6 (11.5, 37.0)
Overall Knowledge of TB Score (Categorized)
Low TB Knowledge (i.e. <60) 31.2 (23.3, 40.4) 30.0 (17.2, 47.0) 39.4 (31.4, 47.9) 20.1 (9.5, 37.6) 0.13
High TB Knowledge (i.e. ≥60) 68.8 (59.6, 76.7) 70.0 (53.0, 82.8) 60.6 (52.1, 68.6) 79.9 (62.4, 90.5)
a The four cardinal symptoms of TB are cough, night sweats, weight loss, fever
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knew cough as one of the cardinal symptoms of TB. Low 
knowledge on the cause and transmission of TB has been 
reported from other community surveys in sub-Saharan 
Africa [9, 12–15] and has been shown to negatively affect 
health seeking behavior as well as contribute to stigma 
towards those suffering from the disease [16, 17].

However, knowledge of diagnosis and treatment was 
higher. Almost all respondents knew that TB should be 
diagnosed at a health facility and that nonadherence 
could result in death or worsening of disease. However, 
only half of all respondents knew that modern medicines 
were the best option for treating TB and that the correct 
duration of treatment was six months or longer. Other 
surveys in sub-Saharan Africa have also shown higher 
knowledge of TB diagnosis and treatment [18–21] and in 
developing countries, this has been linked to improved 
uptake of and adherence to TB treatment [22, 23]. On 
the other hand, one third of all respondents believed that 
modern medicines could be mixed with herbal medicines 

in the treatment of TB. This belief is prevalent in Uganda 
[15, 24] and may negatively affect the management of TB 
due to drug-drug interactions [25].

Similar to findings from Nigeria [18], high TB knowl-
edge scores were associated with being employed and liv-
ing near the health facility. This may be due to improved 
access to information among this group of respondents. 
On the other hand, low TB knowledge scores were asso-
ciated with being a wife in a household and living far 
from the health facility, signaling limited interaction with 
other members of the community due to the demands of 
household and child care duties and or due to residing in 
more rural communities, which are not easily reached by 
community awareness messages.

In general, the community had mixed attitudes towards 
TB. Almost two-thirds of respondents expressed both 
fear and happiness towards a TB diagnosis, with the fear 
driven by perceived reactions of the community towards 
their disease. This was followed by a very low willingness 

Table 3  A survey-weighted zero-truncated Poisson Model for Individual-level factors Associated with knowledge about TB
Variables Unadjusted IRR (95% CI) P-Value Adjusted IRR (95% CI) P-Value
Age
18–24 Reference Reference
25–34 0.98 (0.91, 1.06) 0.667 1.00 (0.94, 1.07) 0.97
35–44 0.97 (0.89, 1.06) 0.534 0.98 (0.91, 1.06) 0.63
45–59 0.99 (0.92, 1.06) 0.695 1.01 (0.93, 1.10) 0.77
60 and above 0.99 (0.89, 1.10) 0.852 1.04 (0.89, 1.22) 0.61
Sex
Male Reference Reference
Female 0.94 (0.88, 1.01) 0.101 1.02 (0.96, 1.08) 0.35
Education
No formal education Reference Reference
Primary 1.01 (0.96, 1.07) 0.68 0.98 (0.92, 1.05) 0.51
Secondary and Higher 1.00 (0.89, 1.12) 0.961 0.99 (0.91, 1.07) 0.74
Household Position
Head Reference Reference
Wife 0.91 (0.83, 0.99) 0.029 0.89 (0.81, 0.98) 0.02
Children (i.e. Son/daughter) 1.02 (0.95, 1.10) 0.554 1.01 (0.94, 1.10) 0.75
Other 1.14 (1.06, 1.23) 0.001 1.13 (1.05, 1.21) < 0.01
Time stayed in household
6–24 months Reference Reference
24 or more months 0.93 (0.84, 1.03) 0.161 0.95 (0.87, 1.03) 0.22
Household size
≤ 5 people Reference Reference
6–10 people 1.06 (0.99, 1.13) 0.083 1.05 (0.99, 1.12) 0.11
> 10 people 0.89 (0.74, 1.08) 0.25
Employment Status
Unemployed (not working) Reference Reference
Employed (or Working) 1.22 (1.06, 1.39) 0.005 1.21 (1.03, 1.41) 0.02
Distance to Health Facility
≤ 5 km Reference Reference
6–15 km 0.94 (0.84, 1.05) 0.274 0.96 (0.87, 1.07) 0.47
16–25 km 1.03 (0.88, 1.21) 0.676 1.05 (0.92, 1.19) 0.45
> 25 km 0.92 (0.86, 0.98) 0.007 0.90 (0.82, 9.8) 0.01
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to disclose a TB diagnosis to members of one’s com-
munity. High TB-associated stigma rates have also been 
among other communities in Ethiopia [13], the Gambia 
[26], and Uganda [27]. TB stigma makes patients reluc-
tant to seek TB care services, receive a TB diagnosis, and 
initiate treatment for TB [28]. TB stigma also isolates 
patients with TB, making adherence to treatment chal-
lenging [29].

Three out of four respondents mentioned that they 
could prevent TB by either taking TB medicines (TB 
preventive therapy) or covering their mouth when they 
coughed. This knowledge could be leverage to improve 
uptake of TB preventive therapy.

Study strengths and limitations
Our study included the major societal groups in the 
Karamoja subregion and represented women and youth 
often marginalized in this community. Our findings are, 
therefore, generalizable to this subregion. However, our 
study, which mainly relied on self-reported patient atti-
tudes and practices is consequently liable to desirability 
bias, leading to an overestimation of positive responses. 
We used trained and experienced data collectors who 
speak the local languages used in the Karamoja subregion 
to reduce the likelihood of this happening. We also inter-
viewed patients individually and maintained the anonym-
ity of patient responses.

Table 5  A survey weighted generalized Poisson Model for Individual-level factors Associated with attitudes towards TB
Variables Unadjusted IRR (95% CI) P-Value Adjusted IRR (95% CI) P-Value
Age
18–24 Reference Reference
25–34 1.06 (1.02, 1.11) 0.01 1.06 (1.00, 1.11) 0.04
35–44 1.05 (0.99, 1.12) 0.09 1.04 (0.98, 1.10) 0.18
45–59 1.06 (1.00, 1.13) 0.04 1.04 (0.98, 1.13) 0.18
60 and above 1.14 (1.06, 1.22) < 0.01 1.08 (0.99, 1.18) 0.10
Sex
Male Reference
Female 1.01 (0.98, 1.04) 0.58
Education
No formal education Reference Reference
Primary 0.94 (0.89, 0.99) 0.03 0.97 (0.93, 1.02) 0.23
Secondary and Higher 0.98 (0.94, 1.03) 0.52 0.96 (0.89, 1.04) 0.33
Household Position
Head Reference Reference
Wife 0.96 (0.92, 1.01) 0.08 0.97 (0.93, 1.00) 0.05
Son/daughter 1.00 (0.94, 1.06) 0.89 1.04 (0.96, 1.12) 0.36
Other 0.95 (0.89, 1.02) 0.18 0.94 (0.84, 1.05) 0.29
Time stayed in household
6–24 months Reference Reference
24 or more months 1.6 (0.98, 1.14) 0.14 1.06 (0.99, 1.13) 0.15
Household size
≤ 5 people Reference
6–10 people 1.01 (0.97, 1.04) 0.75
> 10 people 0.97 (0.86, 1.10) 0.63
Employment Status
Unemployed (not working) Reference
Employed (or Working) 0.99 (0.94, 1.04) 0.67
Distance to Health Facility
≤ 5 km Reference Reference
6–15 km 1.06 (1.02, 1.10) < 0.01 1.06 (1.01, 1.11) 0.01
16–25 km 0.94 (0.86, 1.03) 0.16 0.94 (0.85, 1.04) 0.20
> 25 km 0.89 (0.80, 0.999) 0.05 0.89 (0.78, 1.01) 0.07
Knowledge of TB
Low TB Knowledge (i.e. <60) Reference Reference
High TB Knowledge (i.e. ≥60) 1.05 (0.98, 1.14) 0.18 1.06 (0.99, 1.14) 0.12
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Conclusion
More than two thirds of patients had good knowledge 
and practices towards TB which can be leveraged to 
improve uptake of TB control interventions in the region. 
Additional interventions to improve TB knowledge and 

practice should focus on community education on cause 
and transmission of TB and should focus on specific seg-
ments within the communities e.g., older women in the 
households.

Table 7  A survey weighted complementary log-log model for individual-level factors associated with good practices towards TB 
disease
Variables Unadjusted OR (95% CI) P-Value Adjusted OR (95% CI) P-Value
District Type
Agriculturalists Reference
Pastoralists 1.15 (0.87, 1.54) 0.33
Agro-Pastoralists 0.78 (0.52, 1.17) 0.23
Age
18–24 Reference Reference
25–34 1.04 (0.79, 1.37) 0.78 1.33 (0.86, 2.06) 0.19
35–44 0.88 (0.65, 1.19) 0.39 1.12 (0.71, 1.77) 0.62
45–59 0.64 (0.46, 0.89) < 0.01 0.85 (0.54, 1.32) 0.46
60 and above 0.40 (0.22, 0.72) < 0.01 0.58 (0.39, 0.86) < 0.01
Sex
Male Reference Reference
Female 0.72 (0.51, 1.01) 0.05 0.54 (0.32, 0.91) 0.02
Education
No formal education Reference Reference
Primary 1.40 (0.93, 2.11) 0.11 1.12 (0.82, 1.53) 0.49
Secondary and Higher 1.52 (1.01, 2.28) 0.04 1.08 (0.79, 1.46) 0.64
Household Position
Head Reference Reference
Wife 1.21 (0.84, 1.77) 0.31 1.60 (0.92, 2.77) 0.09
Children (i.e. Son/daughter) 2.11 (1.31, 2.40) < 0.01 2.44 (0.97, 6.13) 0.05
Household size
≤ 5 people Reference Reference
6–10 people 07.74 (0.52, 1.04) 0.08 0.95 (0.72, 1.24) 0.68
> 10 people 0.71 (0.52, 0.99) 0.04 0.89 (0.63, 1.28) 0.54
Employment Status
Unemployed (not working) Reference
Employed (or Working) 0.92 (0.63, 1.34) 0.65
Distance to Health Facility
≤ 5 km Reference
6–15 km 1.08 (0.78, 1.50) 0.64
16–25 km 1.19 (0.81, 1.74) 0.38
> 25 km 1.31 (0.76, 2.25) 0.33
Note For variable “Time stayed in household”, some of the cells are empty, remembering that the prevalence was approximately 98%. So this variable was omitted. A 
complementary log-log model was used due to the same reason above (very high/very rare prevalence. In our case, it was extremely high ~ 98%)

Table 8  Preferred mode of receiving TB education
Variables All Districts

% (95% CI)
(n = 1,799) i

Agriculturalist District, b

% (95% CI)
N = 452 (25.1%)

Pastoralists District(s), c

% (95% CI)
N = 982 (54.6%)

Agro-pastoralists District, d

% (95% CI)
N = 365 (20.3%)

p-value

How would you like health information about TB delivered to you and members of your household?
(one answer required)
Community outreach 59. 3 (50.1, 67.9) 70.1 (59.3, 79.1) 62.8 (52.3, 72.2) 42.6 (31.8, 54.2)
Electronic media/print 0.2 (0.04, 0.8) 0.6 (0.1, 3.2) 0.02 (0.0, 0.2) 0.1 (0.01, 0.9)
Health Facility 28.3 (22.8, 34.6) 22.8 (17.1, 29.8) 26.5 (18.7, 36.3) 36.8 (29.5, 44.9) < 0.01
Others 11.3 (7.8, 16.1) 6.2 (2.8, 13.4) 9.3 (6.5, 13.0) 20.0 (15.4, 25.6)
Don’t Know 0.8 (0.4, 1.5) 0.3 (0.1, 0.9) 1.4 (0.6, 2.9) 0.4 (0.091, 1.6)
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Recommendations
To increase the uptake of TB healthcare services in the 
region, increased focus should be placed on community 
sensitization on TB’s cause and transmission. This should 
be prioritized, especially for women and people in remote 
communities. Community sensitization should be car-
ried out through community outreaches or health-facil-
ity-based health talks since these are the most preferred 
means of health education. In addition, evidence-based 
interventions to reduce TB-related stigma, e.g., com-
munity education and forming community-based sup-
port groups for patients and their families should be 
implemented.
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