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Abstract. Nigeria has the world’s 10th largest tuberculosis (TB) burden. Targeted community-based interventions can
potentially help reduce TB incidence. We designed an intervention in a periurban community where 10 community
volunteers were trained to provide community TB education and also detect and refer TB suspects to a nearby clinic. To
determine the effect of the intervention on knowledge, attitude, and preventive practices of TB, we compared results
from a pre-intervention survey with those of a post-intervention survey. Pre-intervention, respondents had a mean
knowledge score of 10.6 ± 7.0 of a possible 34, a mean attitude score of 5.8 ± 3.3 of a possible 10, and a mean practice
score of 5.3 ± 1.4 of a possible 7. The intervention significantly increased the mean knowledge score to 16 ± 5.4 (P < 0.001)
and mean attitude score to 7.0 ± 1.8 (P < 0.001); however, there was no statistically significant difference in the mean
practice score. Eight TB suspects were referred to the clinic, and one suspect was subsequently diagnosed with TB. The
use of trained community volunteers to share information on TB improved the overall knowledge and attitudes of
respondents. Continued empowerment of the community should be encouraged to promote TB prevention and care.

INTRODUCTION

Nigeria has the world’s 10th largest tuberculosis (TB) bur-
den, with 180,000 estimated new cases in 2012.1 Although the
Stop TB intervention reduced prevalence from an estimated
521 cases per 100,000 population in 2007 to 270 cases per
100,000 population by 2012, this remains close to double the 2015
Global Plan to Stop TB target of 141 cases per 100,000 popu-
lation.1,2 It is likely that the current data on TB are under-
estimated, because transmission is ongoing within communities
with high numbers of undetected smear-positive cases.3

National TB programs (NTPs) in most countries, which had
hitherto promoted access to effective TB care through govern-
ment health facilities, are now placing more emphasis on TB
care through other health service providers, including the com-
munity. The promotion of community contribution to TB care
is particularly urgent in sub-Saharan African countries, like
Nigeria, where human immunodeficiency virus (HIV) is fuelling
the TB epidemic and stretching the limited capacity of govern-
ment health service providers.4 Communities can contribute to
TB care by participating in direct observation of treatment,
supporting and motivating TB patients, detecting cases, and
increasing community awareness and access to drugs.4,5

Empowering communities to actively participate in TB pre-
vention has been identified as one of the key areas of focus for
prevention and reduction of missed cases; this has led to the
adoption and implementation of community directly observed
treatment, short-course (DOTS) programs that involve the
recruitment and training of community members as treatment
supporters as well as the identification and referral of TB
suspects.6 International control efforts have recognized the
need to engage communities through public communication
campaigns to educate people about symptoms and facilities
for care as well as reduce stigma.7

Community health workers and community volunteers (CVs)
can carry out community-based TB activities based on national
and local contexts. Although community health workers have
formal health training and are often compensated with finan-
cial incentives, CVs are community members who are system-
atically sensitized about community TB care through short,
specific training or repeated contact with professional health
workers, and they are often not compensated financially.8

Successes in TB case detection and subsequent treatment
have been documented when community care providers have
been trained to provide community TB care.9–11 Specifically,
programs that used CVs observed comparable successes with
programs that used health workers.12,13 However, there is a
dearth of information from intervention studies with outcome
indicators that include change in community TB knowledge,
attitude, and preventive practices after training community
care providers.
In Nigeria, community TB care is implemented within the

National Strategic Plan for Tuberculosis and Leprosy Control;
it aims to increase community awareness of TB as a means of
eliminating the stigma associated with TB as well as improving
case detection, early diagnosis, and uptake of treatment.14 At
the end of 2012, it was reported that less than 5% of TB
patients were cared for by CVs and that wide variations existed
between the states.15

Lack of TB knowledge and stigmatizing attitudes have been
identified in previous community-based studies in Nigeria as
detrimental to TB prevention and control.16,17 This study,
therefore, aimed to determine the effect of a community-
based intervention on improving TB knowledge, attitudes, and
preventive practices among adults in Idi Araba, a periurban
community in Lagos state, Nigeria.

MATERIALS AND METHODS

Study area. This quasiexperimental study was carried out in
Idi Araba, 1 of 19 wards in Mushin local government area
(LGA) of Lagos state (an urban LGA). It houses the College
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of Medicine, University of Lagos (CMUL) and Lagos Univer-
sity Teaching Hospital (LUTH), a tertiary facility with a func-
tional DOTS clinic. Idi Araba is made up of four zones, with a
total of about 47 streets that are well-demarcated with street
signs. The community has an estimated population of 42,000
who live in a largely congested residential area with inade-
quate sanitation and low-quality housing, which is characteris-
tic of periurban communities in the state. The study population
was adults ages 18 years and over living in Idi Araba.
Sampling. A sample size of 252 was calculated using the

formula for comparison of proportions,18 which ensured a
power of 80% to detect a 20% increase in TB knowledge after
intervention. Before the intervention, the research team vis-
ited with the community development association (CDA) of
each zone, where the goals and objectives of the study were
explained. A multistage sampling technique was used to select
252 respondents pre-intervention. In the Idi Araba community,
there are four zones; the streets in each zone were collected
from the zonal CDA representative, and this information was
followed by simple random sampling (lottery method) to
select four streets from each zone. For each of the streets,
community mapping and counting of habitable houses were
carried out. Systematic random sampling was then used to
select houses for inclusion. Typically, each house had several
apartment units representing separate households; one house-
hold was selected, and one eligible respondent was then
selected per household by simple random sampling. The same
procedure was repeated to select another sample of 252 respon-
dents post-intervention.
Data collection. Six trained field interviewers with post-

secondary education who were fluent in the local languages
collected data using a pre-tested, structured questionnaire, which
was adapted from the World Health Organization (WHO)
sample Advocacy, Communication and Social Mobilization
Knowledge, Attitudes and Practice (KAP) survey question-
naire.19 The tool contained sections on personal characteristics;
living conditions and health-seeking behavior; TB knowledge
and awareness; TB attitudes and care-seeking behavior; TB
attitudes and stigma; and TB information and preventive
practices. The survey was administered pre-intervention and
repeated at 6 months post-intervention. Monthly data on refer-
rals of TB suspects from the community were collected from
the patient registry at the DOTS clinic at LUTH.
Study intervention. Ten CVs were nominated by the CDA

after a meeting to explain the criteria for selection of CVs.
The criteria for selection of CVs included recommended by
the community, willingness to participate in community TB
care, residing in the community, and ability to speak the local
language fluently.14 The intervention was a 2-day training on
community TB care for the CVs. The researchers (M.B., A.S.,
O.O., and O.L.-P.) served as the facilitators and were guided
by a training manual developed by the Federal Ministry of
Health.14 The CVs were trained to sensitize the community
on TB, detect cases of TB, and link suspect TB cases to the
DOTS clinic at LUTH. To standardize the health education
discussions in which CVs would engage, they were trained
using role play as a methodology to include core aspects of
TB information (cause, signs/symptoms, transmission, risk
factors, and preventive measures) in all of their health talks.
Their knowledge of core areas of TB increased from a mean
score of 16.9 ± 5.1 (of a possible score of 29) at the pre-test
evaluation to 24.6 ± 3.7 at the post-test evaluation. After the

training, the CVs organized health talks in the market,
church, and mosque and targeted households and different
occupational groups, such as hairdressers and charcoal sellers.
They also had one-on-one discussions with friends, neighbors,
and other community members. The CVs organized two
health education activities as a group within each month of
the intervention phase and had individual daily discussions
with at least five community members each. They delivered
educational pamphlets door to door and hung up posters on
every street to aid their health talks. They also held a rally to
create awareness along the streets in Idi Araba using a band
and songs on TB and had health talks with groups of people
along the way. There were monthly monitoring and evalua-
tion meetings between the researchers and the CVs in the
community to monitor progress, address challenges, and col-
lect reports, such as notebook records and video recordings

Table 1

Sociodemographic characteristics of respondents before and after
intervention

Variables

Pre-intervention
(N = 252)

frequency (%)

Post-intervention
(N = 252)

frequency (%) P value

Age group (years)
< 25 49 (19.4) 32 (12.7) 0.003
25–34 85 (33.7) 110 (43.7)
35–44 58 (23.0) 72 (28.6)
45–54 29 (11.5) 27 (10.7)
55–64 19 (7.5) 8 (3.2)
> 64 12 (4.8) 3 (1.2)
Mean age 36.2 ± 13.7 34.5 ± 10.0 0.120

Sex
Female 151 (59.9) 129 (51.2) 0.060
Male 101 (40.1) 123 (48.8)

Marital status
Single 72 (28.6) 61 (24.2) 0.289
Married 157 (62.3) 174 (69.0)
Cohabiting 3 (1.2) 0 (0.0)
Separated 7 (2.8) 4 (1.6)
Divorced 2 (0.8) 4 (1.6)
Widowed 11 (4.4) 9 (3.6)

Education
No formal 42 (17.7) 30 (12.0) 0.054
Primary 50 (19.8) 69 (27.4)
Secondary 104 (41.3) 112 (44.4)
Post-secondary 56 (22.2) 41 (16.3)

Religion
Christianity 118 (46.8) 98 (38.9) 0.228
Islam 133 (52.8) 151 (59.9)
Traditional 1 (0.4) 2 (0.8)
Other 0 (0.0) 1 (0.4)

Ethnicity
Yoruba 134 (53.2) 152 (60.3) 0.223
Hausa 66 (26.2) 61 (24.2)
Igbo 33 (13.1) 29 (11.5)
Others 19 (7.5) 10 (4.0)

Employment status
Employed 186 (73.8) 204 (81.0) 0.070
Unemployed 66 (26.2) 48 (19.0)

Occupation N 186 204
Senior professional 3 (1.6) 3 (1.5) 0.126
Intermediate professional 21 (11.3) 14 (6.9)
Junior professional/skilled 43 (23.1) 60 (29.4)
Semiskilled 91 (48.9) 109 (53.4)
Unskilled 28 (15.1) 18 (8.8)

Status of the unemployed N 66 48
Housewife 28 (42.4) 24 (50.0) 0.310
Student 25 (37.9) 14 (29.2)
Apprentice 6 (9.1) 8 (16.7)
Retired 7 (10.6) 2 (4.2)
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of health education activities, TB suspects, referral registers,
and feedback of referral forms from the DOTS clinic.
Ethical consideration. The study proposal was approved by

the Health Research and Ethics Committee of LUTH. Written
informed consent was obtained from the respondents before
the administration of questionnaires, and confidentiality was
maintained by not using identifiers.
Data analysis. Data collected were analyzed using Epi Info

Statistical Software, version 3.5.1 (Centers for Disease Control
and Prevention, Atlanta, GA) and Statistical Package for
Social Sciences (SPSS), version 15 (SPSS Inc., Chicago, IL).
Significant differences in pre- and post-intervention values
were evaluated using c2, Fisher’s exact, and Student’s t tests
where appropriate. Level of significance was set at 0.05.
The overall knowledge, attitude, and practice of respon-

dents were assessed. For knowledge, a score of 1 was given to
correct responses, and the possible scores ranged from 0 to 34.
Ten questions on attitude were scored, and the positive
responses were each given a score of 1; the maximum score
obtainable was 10. For preventive practices, four questions were
scored, three of which were on a 3-point scale graded 0–2; the
maximum score obtainable was 7. For multivariate analyses,
the cutoff for what was considered to be good knowledge,
positive attitude, and good practice was 50%. The outcomes
measured included differences in community knowledge, atti-
tude, and preventive practices.
To control for possible confounders to the outcome vari-

ables that may have resulted from difference in pre- and post-
intervention sampling, demographic variables with statistical
differences at P < 0.2 were considered for inclusion in logistic
regression analyses. These demographic variables were entered
into the model using a block entry approach. Odds ratios
(ORs) and 95% confidence intervals (95% CIs) were pro-
duced for each predictor variable. There was no colinearity
among the variables included in the final model.

RESULTS

The respondents in both pre- and post-intervention groups
ranged in age from 18 to 80 years old, with a mean age of
36.2 ± 13.7 years old in the pre-intervention group and 34.5 ±

10.0 years old in the post-intervention group. The pre- and
post-intervention respondents were mostly female (59.9%
versus 51.2%), were married (62.3% versus 69%), and had
secondary education (41.3% versus 44.4%). About one-half
(48.9% versus 53.4%) of the jobs in both groups were
semiskilled. The pre- and post-intervention respondents
differed in age; there were higher proportions of older age
groups in the pre-intervention group (P = 0.003) (Table 1).
In total, 201 (79.8%) respondents had heard about TB

before the survey, and this value increased significantly to
245 (97.2%) respondents post-intervention (P < 0.001);
40.1% and 48.4% of the pre- and post-intervention respon-
dents, respectively, knew a person with TB.
Post-intervention, there was a statistically significant increase

(34.5% increase) in the proportion of respondents who knew
that TB was caused by a germ. However, the increase in the
proportion that mentioned cold air as a cause of TB was also
significant (P < 0.001) (Figure 1). After the intervention, there
were statistically significant increases in proportions of respon-
dents who recognized cough, coughing up sputum, coughing
up blood, weight loss, fever, chest pain, and fatigue as symp-
toms of TB. Also, a significantly higher proportion of post-
intervention respondents knew that a 2-week duration of
cough was regarded as suspicious for TB (P < 0.001).
Significantly higher proportions of post-intervention respon-

dents knew TB to be transmissible (22.2% increase) and men-
tioned the correct mode of transmission (37.7% increase)
compared with pre-intervention respondents. However, the
increases in the proportions that mentioned sharing eating
utensils and living in the same house as modes of transmission
also increased significantly (Figure 1). The proportion of respon-
dents who mentioned mouth/nose covering when coughing/
sneezing as a way to prevent TB also increased significantly
(from 23.4% to 71.4% from pre- to post-intervention, respec-
tively; P < 0.001). There was improvement in the knowledge
that homeless people, drug users, people living with HIV/
acquired immunodeficiency syndrome (AIDS), prisoners,
smokers, passive smokers, and people who live with people
with TB were at greater risk of acquiring TB. The knowledge
of a cure for TB with drugs given at health centers (21.4%
increase) also improved significantly (P < 0.001), although

Figure 1. Significant persistence of misconceptions and stigmatizing attitudes among respondents (N = 252; P values < 0.05).
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few respondents mentioned DOTS at pre- (3.6%) and post-
intervention (2.8%). There were statistically significant increases
in the proportions of respondents who also mentioned
herbal remedies and prayer as ways of curing TB at post-
intervention versus pre-intervention (Figure 1). The increases
in the proportions of respondents who were aware of a health
facility for TB diagnosis and treatment in the LGA (34.3%
increase) and knew that TB diagnosis (23.9% increase) and
treatment (28.3% increase) were free post-intervention versus
pre-intervention were all statistically significant (P < 0.001)
(Table 2).
In comparisons of attitudes toward TB, there were no

statistically significant differences in the respondents’ self-
perceived risk of TB and perception of TB as a serious prob-
lem in Nigeria post-intervention (Table 3). Also, more
respondents (21.4% increase) post-intervention responded
that they would feel compassion but would stay away from
people with TB than those interviewed pre-intervention

(Figure 1). It was also found that, among respondents post-
versus pre-intervention, higher proportions would go to the
health facility if they had TB symptoms (90.5% versus 75.8%;
P < 0.001), felt that HIV-positive people should be concerned
about TB (59.1% versus 35.7%; P < 0.001), and were willing
to get more information about TB (95.2% versus 75.0%;
P < 0.001).
Regarding post-intervention respiratory etiquette, there

was no statistically significant difference in the self-reported
practice of covering one’s mouth when coughing compared
with pre-intervention, but there was a statistically significant
reduction in the proportion of those who never covered their
nose/mouth when sneezing (Table 4). Additionally, higher
proportions of the post-intervention group reported use of
their hands (90.5% versus 76.2%; P < 0.001), crook of the
elbow (6.7% versus 0.8%; P < 0.001), and part of their cloth-
ing (15.1% versus 3.2%; P < 0.001) to cover their mouth/nose
when coughing/sneezing in the post- versus pre-intervention

Table 2

Knowledge of TB before and after intervention

Knowledge of TB Pre-intervention (N = 252) frequency (%) Post-intervention (N = 252) frequency (%) P value

Cause of TB
A germ 42 (16.7) 129 (51.2) < 0.001

Signs and symptoms of TB
Cough 158 (62.7) 202 (80.2) < 0.001
Coughing up sputum 9 (3.6) 57 (22.6) < 0.001
Coughing up blood 60 (23.8) 141 (56.0) < 0.001
Weight loss 91 (36.1) 132 (52.4) < 0.001
Fever 12 (4.8) 25 (9.9) 0.026
Night sweats 4 (1.6) 1 (0.4) 0.373
Chest pain 18 (7.1) 64 (25.4) < 0.001
Shortness of breath 13 (5.2) 24 (9.5) 0.060
Loss of appetite 10 (4.0) 15 (6.0) 0.305
Fatigue 8 (3.2) 30 (11.9) < 0.001

Duration of cough regarded as suspicious for TB
2+ weeks 33 (13.1) 115 (45.6) < 0.001

Transmission of TB
TB is transmissible 164 (65.1) 220 (87.3) < 0.001
Transmitted through air when person with TB coughs/sneezes 81 (32.1) 176 (69.8) < 0.001
Transmitted through air when a person with TB talks/sings 30 (11.9) 46 (18.3) 0.046

Mode of prevention of TB
Covering mouth/nose when coughing/sneezing 59 (23.4) 180 (71.4) < 0.001
Avoid overcrowding 28 (11.1) 53 (21.0) 0.002
Cross-ventilation at home 15 (6.0) 13 (5.2) 0.697
Good nutrition 11 (4.4) 11 (4.4)
BCG immunization in children 10 (4.0) 17 (6.7) 0.166

Age group and gender affected
Adults and children 173 (68.7) 203 (80.6) 0.002
Men and women 193 (76.6) 235 (93.3) < 0.001

Persons at greater risk of TB*
Poor people 102 (40.5) 114 (45.2) 0.280
Homeless people 117 (46.4) 177 (70.2) < 0.001
Alcoholics 115 (45.6) 131 (52.0) 0.154
Drug users 119 (47.2) 183 (72.6) < 0.001
People living with HIV/AIDS 99 (39.2) 131 (52.0) 0.004
Prisoners 128 (50.8) 171 (67.9) < 0.001
Smokers 160 (63.5) 206 (81.7) < 0.001
People who stay around smokers 128 (50.8) 167 (66.3) < 0.001
People who live with people with TB 144 (57.1) 220 (87.3) < 0.001
People with diabetes 38 (15.1) 32 (12.7) 0.440

TB treatment
TB can be cured 177 (70.2) 214 (84.9) < 0.001
Cured with specific drugs given at health facility 154 (61.1) 208 (82.5) < 0.001
Cured with DOTS 9 (3.6) 7 (2.8) 0.611
Aware of health facility for TB diagnosis and treatment in LGA 76 (30.2) 177 (70.2) < 0.001
Aware of free TB diagnosis in LGA 30 (11.9) 96 (38.1) < 0.001
Aware of free TB treatment in LGA 26 (10.3) 102 (40.5) < 0.001

BCG = Bacillus Calmette-Guerin.
*Prompted questions (each with yes/no/do not know options).
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groups. There was also a significant increase in the self-
reported practice of always ensuring cross-ventilation in
homes in the post- versus pre-intervention groups (69.0%
versus 64.7%; P < 0.001).
Themean knowledge score of the respondents increased from

10.6 ± 7.0 at baseline to 16 ± 5.4 post-intervention (P < 0.001).
There was also a 20.3% increase in respondents with a posi-
tive attitude and a significant increase in mean attitude score
(P < 0.001). However, there was no significant difference in
the overall practices in the pre- versus post-intervention com-
parison (Table 5).
In multivariate analyses, there was a positive association

between respondent age and TB knowledge (OR = 1.03, 95%
CI = 1.01–1.05), and post-secondary education was associated
with positive attitudes (OR = 4.99, 95% CI = 1.86–13.41) pre-
intervention. None of the predictor variables were signifi-
cantly associated with post-intervention outcomes (Table 6).

Clinic records showed that 8 of 12 referred TB suspects
came to the DOTS clinic in LUTH during the intervention
phase (6 were male, and 2 were female). One was positive for
sputum acid-fast bacilli, whereas the others were negative.

DISCUSSION

As part of community-based TB care, communication and
social mobilization organized by community members are
known to be the most effective tools for addressing wrong
beliefs and stigma.20 Community members in the developing
world have indicated their acceptability of CVs in TB control,21

and their contribution to treatment has also been shown to be
effective.13 Some previous studies showed improved knowl-
edge using other interventional strategies among housewives
after mass media campaigns22 and immigrants and refugees
after exposure to an educational video.23 Also, health workers’
TB knowledge improved and stigma was eliminated after a
training workshop.24 However, no prior studies have evaluated
knowledge gains after using CVs to communicate TB infor-
mation. This study showed that using CVs as health educa-
tors improved overall knowledge of and attitude toward TB.

Table 3

Attitudes toward TB before and after intervention

Questions on attitudes Responses
Pre-intervention (N = 252)

frequency (%)
Post-intervention (N = 252)

frequency (%) P value

In your opinion, how serious a disease is TB? Very serious 168 (66.7) 208 (82.5) < 0.001
How serious a problem do you think TB is
in Nigeria?

Very serious 146 (57.9) 156 (61.9) 0.363

Do you think you can get TB? Yes 66 (26.2) 73 (29.0) 0.485
Who would you talk to about your illness if
you had TB?

Doctor or other medical worker 128 (50.8) 176 (69.8) < 0.001

What would you do if you thought you had
symptoms of TB?

Go to health facility 191 (75.8) 228 (90.5) < 0.001

If you had symptoms of TB, when would you
go to health facility?

As soon as I realized that
symptoms might be TB

159 (63.1) 174 (69.0) 0.158

Do you support BCG immunization for
children?

Yes 198 (78.6) 241 (95.6) < 0.001

How expensive do you think TB diagnosis
and treatment are in Nigeria?

Free 29 (11.5) 86 (34.1) < 0.001

Which statement is closest to your feeling
about people with TB disease?

I feel compassion and desire to
help

153 (60.7) 105 (41.7) 0.659

Do you think HIV+ people should be
concerned about TB?

Yes 90 (35.7) 149 (59.1) < 0.001

Would you like to get more information
about TB?

Yes 189 (75.0) 240 (95.2) < 0.001

BCG = Bacillus Calmette-Guerin.

Table 4

Respondents’ preventive practices before and after intervention

Variables

Pre-intervention
(N = 252)

frequency (%)

Post-intervention
(N = 252)

frequency (%) P value

Covers mouth when coughing 0.300
Not at all 7 (2.8) 4 (1.6)
Yes, sometimes 73 (29.0) 87 (34.5)
Yes, always 172 (68.3) 161 (63.9)

Covers nose/mouth when
sneezing

0.038

Not at all 10 (4.0) 2 (0.8)
Yes, sometimes 82 (32.5) 96 (38.1)
Yes, always 160 (63.5) 154 (61.1)

Object(s) used to cover mouth
Hand 192 (76.2) 228 (90.5) < 0.001
Handkerchief 131 (52.0) 124 (49.2) 0.533
Crook of elbow 2 (0.8) 17 (6.7) < 0.001
Part of clothes 8 (3.2) 38 (15.1) < 0.001

Ensures cross-ventilation
in home

< 0.001

Not at all 27 (10.7) 5 (2.0)
Yes, sometimes 62 (24.6) 73 (29.0)
Yes, always 163 (64.7) 174 (69.0)

Table 5

Change in overall knowledge, attitude, and practice before and
after intervention

Variables
Pre-intervention

(N = 252) frequency (%)
Post-intervention

(N = 252) frequency (%) P value

Overall knowledge < 0.001
Poor 192 (76.2) 128 (50.8)
Good 60 (23.8) 124 (49.2)
Mean knowledge
score

10.6 ± 7.0 16 ± 5.4 < 0.001

Overall attitude < 0.001
Negative 68 (27.0) 17 (6.7)
Positive 184 (73.0) 235 (93.3)
Mean attitude score 5.8 ± 3.3 7.0 ± 1.8 < 0.001

Overall practice 0.460
Poor 28 (11.1) 23 (9.1)
Good 224 (88.9) 229 (90.9)
Mean practice score 5.3 ± 1.4 5.4 ± 1.3 0.584
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The specific knowledge increases in understanding of the
cause, modes of transmission, and prevention of TB; knowl-
edge of the signs and symptoms of TB; and awareness of a
facility offering free TB services were particularly encouraging;
this is an important finding, because increased knowledge
reduces diagnostic delays among people at risk and those
around them.25 Some of the improvement in attitude was also
related to a more positive disposition to proper health-seeking
behavior in the event of acquiring TB (Table 3).
Some misconceptions persisted among the study partici-

pants post-intervention. For example, there was persistence in
the belief that TB is caused by cold air. Also, post-intervention
respondents still believed that TB could be transmitted through
sharing eating utensils. Such misconceptions about the cause
and transmission of TB have been reported in previous stud-
ies.16,17,21,26 The misconception that only adults could be
affected by TB increased significantly (Figure 1), and the
implication of this is that childhood symptoms of TB could
be ignored, therefore delaying case detection and care

among this group, which remains the most vulnerable to
the disease.27

Use of herbal remedies and prayer were mentioned by
people as a cure for TB; cultural and spiritual dispositions of
people can influence health decisions,28,29 and these obviously
persisted, despite the intervention. Although a high proportion
of the respondents (82.5%) knew that special drugs are given
to cure TB in health facilities, the term DOTS was mentioned
by just 2.8% of respondents after the intervention. It is recom-
mended that future community interventions should place
emphasis on the directly observed nature of TB treatment and
the inability of herbal remedies to cure TB.
Misconceived ideas regarding causes, signs, and/or treat-

ments for TB have the potential to create the foundation for
increased stigmatization of TB patients and subsequently,
decrease the TB case detection rate.26 A reason for increased
misconceptions could be because of the fact that CVs, who
are not trained health workers, received a large amount of
new knowledge themselves during the 2-day training and

Table 6

Multivariate analysis of characteristics associated with good knowledge, positive attitude, and good practice before and after intervention

Characteristic

Pre-intervention Post-intervention

OR 95% CI P value OR 95% CI P value

Good knowledge*
Age (years) 1.03 1.01–1.05 0.008 0.99 0.97–1.02 0.555
Sex

Female Reference Reference
Male 1.11 0.60–2.05 0.735 1.01 0.61–1.69 0.964

Education
More than post-secondary Reference Reference
Post-secondary 1.12 0.54–2.30 0.767 0.87 0.44–1.74 0.697

Employment status
Unemployed Reference Reference
Employed 0.76 0.36–1.64 0.488 0.84 0.42–1.67 0.614

Occupation
Non-professional Reference Reference
Professional 1.45 0.69–3.03 0.327 0.93 0.51–1.69 0.813

Positive attitude†
Age (years) 1.01 0.99–1.04 0.225 1.02 0.96–1.07 0.590
Sex

Female Reference Reference
Male 1.24 0.68–2.28 0.487 1.13 0.40–3.23 0.819

Education
More than post-secondary Reference Reference
Post-secondary 4.99 1.86–13.41 0.001 3.83 0.48–30.32 0.204

Employment status
Unemployed Reference Reference
Employed 1.48 0.72–3.01 0.285 1.53 0.40–5.82 0.534

Occupation
Non-professional Reference Reference
Professional 1.48 0.68–3.24 0.329 0.58 0.18–1.90 0.367

Good practice‡
Age (years) 0.99 0.96–1.02 0.535 1.01 0.96–1.05 0.812
Sex

Female Reference Reference
Male 0.69 0.31–1.55 0.370 1.33 0.53–3.34 0.551

Education
More than post-secondary Reference Reference
Post-secondary 0.96 0.35–2.58 0.928 1.34 0.41–4.31 0.629

Employment status
Unemployed Reference Reference
Employed 1.05 0.40–2.76 0.921 3.36 0.93–12.1 0.063

Occupation
Non-professional Reference Reference
Professional 1.83 0.61–5.51 0.283 0.20 0.06–0.62 0.005

*Poor knowledge.
†Negative attitude.
‡Poor practice.
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may not have fully understood the cause, transmission, signs,
and cure of TB. These unexpected findings underscore the
need for multiple training sessions with CVs in future pro-
grams and interventions.
Despite the gains in overall knowledge and attitude from

this intervention, the seriousness of the burden of TB in Nigeria
was not better appreciated in the community possibly because
more than one-half of the respondents did not know anyone
with TB. Rather, the stigmatizing attitude actually worsened
with increases in proportions of respondents with negative
attitudes toward people with TB (Figure 1). The persistence
of misconceptions in the community could be responsible for
the stigma, which has been highlighted in another developing
country.30 There is also the possibility that the CVs who gave
unsupervised health talks passed on partial information to
community members. This coupled with the brevity of mes-
sages on educational pamphlets and posters used for health
education may not satisfactorily influence the alleviation of
stigma. Another important consideration is the varying cul-
tures within the community, which has a mix of ethnic groups,
and this has been found to have an influence on stigma.31 It
may have helped if all the ethnic tribes were represented
among the CVs chosen by the CDA, but this was not the case;
they were all from the Yoruba ethnic group, which is the most
populous in the community (Table 1). Future intervention
studies aimed at reducing stigma will need to consider such
cultural variations.
The intervention improved the practice of ensuring cross-

ventilation in homes; this practice is bound to reduce TB
transmission risk in the community.32 However, it did not
improve the practice of appropriately covering of the mouth
when coughing, and a higher proportion of people reported
the use of hands to cover their mouths instead of the more
appropriate handkerchief/tissue or in the absence of that, the
crook of the elbow post- versus pre-intervention. Although a
recent observational cough etiquette study did not find these
commonly publicized respiratory hygiene methods to satisfac-
torily block droplets that result in transmission of respiratory
diseases, like TB,33 they are still widely advocated by national
and international health organizations34,35 and may remain
principal means of prevention of airborne diseases in poorer
communities, like Idi Araba. Emphasis should, thus, be
placed on encouraging these practices in future community
intervention studies.
This study had some limitations. First, we did not assess

baseline numbers of persons in the community attending
clinics with suspected TB; therefore, we could not satisfacto-
rily measure the effect of the intervention on the yield of TB
suspects in this study, and this narrowed the scope of the
study. Moreover, previous studies assessing TB case detection
had much longer intervention timeframes that extended into
several years.9–11 Second, this study used self-reported means
to determine preventive practices, which are subject to respon-
dents’ desire to provide socially desirable answers. Third, the
level of exposure to the community intervention for each of the
post-intervention respondents was not ascertained objectively;
therefore, knowledge change vis-à-vis level of exposure could
not be assessed.
In summary, the use of trained CVs to share information on

TB improved the overall knowledge and attitudes of respon-
dents. Continued empowerment of the community should be
encouraged to promote sustainable TB prevention and care.

Role model educators can be used in the community to pro-
mote proper preventive practices. Additional analytic and
intervention studies that compare the effectiveness of the use
of CVs and other methods in improving community knowl-
edge as well as cost-effective analyses are recommended to
guide future policies and programs on TB control.
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